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ABSTRACT: 

THE EFFECTS OF MICROELECTRONICS ON EMPLOYMENT AND EDUCATION 

JAMES DUNCAN SPEIRS 

This d i s s e r t a t i o n i s an argument f o r simultaneous, r a d i c a l 
and innova t ive t echno log ica l and a t t i t u d i n a l change. 

A t t i t u d i n a l change i s dependent upon the q u a l i t a t i v e and 
q u a n t i t a t i v e persuasive e f f e c t i v e n e s s of those r e g r e t t a b l y - f e n 
academics, t rade u n i o n i s t s , j o u r n a l i s t s and h o p e f u l l y some 
p o l i t i c i a n s who a c t u a l l y be l i eve tha t the development of an 
a c t i v i t y / l e i s u r e / p l a y ethos i s not only f e a s i b l e but extremely 
d e s i r a b l e . This t r e a t i s e i s intended to enhance the t w o - f o l d 
argument f o r change by persuasive advocacy, e v i d e n t i a l 
i l l u s t r a t i o n and by promoting f u r t h e r , extensive and l i v e l y 
d i scuss ion . 

The thes i s i s d iv ided i n t o 3 p r i n c i p a l sec t ions : 
h i s t o r i c a l - c o n t e m p o r a r y , contemporary and c o n t e m p o r a r y - f u t u r i s t i c 
analyses; these sec t ions are i n t u rn sub-divided i n t o a ser ies of 
i n d i v i d u a l chapters . 

Section 1: A His tor ica l -Contemporary Perspective considers 
the h i s t o r y of automata, m ic roe l ec t ron i c s and work i n order to 
<a) set i n context and (b) t race the development of 
m i c r o e l e c t r o n i c technology and the concomitant oppor tun i ty f o r 
change. 

Section 2: A Contemporary Perspective - Chapter 4: The 
M i c r o e l e c t r o n i c Technology Employment Debate examines the 
fundamental, argument as to whether or not mic roe lec t ron ics can 
create as many jobs as i t des t roys . Chapter S; discusses my own 
case study research which focuses upon nor th eastern o f f i c e 
complexes (from var ious a d m i n i s t r a t i v e / e x e c u t i v e / c l e r i c a l 
sec tors ) p a r t i c u l a r l y suscep t ib le to computerised automation. 

Section 3: A Contemporary-Futur i s t ic Perspective - Chapter 6: 
reviews the cur ren t s t a te of school computer i sa t ion . Chapter 7: 
looks at the au tho r ' s research i n t o primary and secondary 
schools . Chapter 8: argues f o r the development of a massive 
compute r i sed /microe lec t ron ic o r i en t a t ed education indus t ry 
i n c o r p o r a t i n g a comprehensive range of subjec ts and a c t i v i t i e s . 
A r e - d e f i n i t i o n of what we mean by t r a d i t i o n a l educat ion. An 
education i n d u s t r y f o r anyone to learn about anyth ing . Chapter 
9: continues t h i s theme and argues f o r a r a d i c a l r e - d e f i n i t i o n of 
our t r a d i t i o n a l concept of work and l e i s u r e ; and proposes a 
r e v o l u t i o n a r y s o l u t i o n to the unemployment problem. 
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INTRODUCTION' 

" . . . the idea of duty i n one's c a l l i n g prowls about i n our 

l i v e s l i k e the ghost of dead r e l i g i o u s b e l i e f s . " (Heber, 1968, 

p.182) 

In 1952, an Englishman, Professor 6.U.A. Dummer of the Royal 

Radar Establ ishment , Malvern, suggested the r e v o l u t i o n a r y 

hypothesis tha t i t might be poss ible to put more than one 

m i c r o - t r a n s i s t o r onto a small square of germanium. Dummer's 

proposal gave B r i t a i n a tremendous oppor tun i ty to lead the world 

i n m i c r o e l e c t r o n i c hardware and sof tware t echnolog ica l 

eng ineer ing . The oppo r tun i t y was squandered. 

Now micro- technology i t s e l f has presented B r i t a i n wi th 

another unprecedented oppor tun i ty to lead the world i n soc ia l 

eng ineer ing : to r a d i c a l l y r e - d e f i n e what we mean by ' w o r k ' , to 

implement unreservedly mic roe l ec t ron i c technology and to adopt 

what I would term an ' a c t i v i t y e t h i c ' where everyone p a r t i c i p a t e s 

i n the a c t i v i t y of t h e i r choice and receives a subs t an t i a l 

l e i s u r e income f o r doing so. 

This d i s s e r t a t i o n i s an argument f o r simultaneous, r a d i c a l , 

and innova t ive t echno log ica l and a t t i t u d i n a l change. The 

f o l l o w i n g i s a b r i e f o u t l i n e of the p r i n c i p a l p ropos i t ions tha t 

are to be discussed f u l l y i n subsequent chapters . 

Economic s u r v i v a l i n a compet i t ive world w i l l ensure tha t 

t echno log ica l change i s i n e v i t a b l e . The problemat ical issue i s 

t o determine, when the gradual p r o l i f e r a t i o n of mic roe lec t ron ic 

technology i s l i k e l y to reach i t s c r i t i c a l mass, explode on an 

unprecedented scale i n t o every sector of socie ty and w i t h i n 

perhaps 5-15 years, a t t a i n a l e v e l of t o t a l s a t u r a t i o n . 

Amy D. Wohl (March, 1978) has g r a p h i c a l l y described t h i s 

' c r i t i c a l mass' e f f e c t . "The current s i t u a t i o n in computerised 

automation i s somewhat s i m i l a r to the s i t u a t i o n of t e l e v i s i o n i n 

the 1940's: u n t i l many people could rece ive TV programmes, no one 

wanted to spend money on programming; but u n t i l there were 

programmes to r e c e i v e , there was l i t t l e i ncen t i ve to buy a TV. 
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Now the s i t u a t i o n i s tha t everyone w i l l watch to see who else i s 

buying advanced mic roe l ec t ron i c systems. Fo r tuna t e ly , the 

experience wi th TV suggests there w i l l be a po in t when a 

' c r i t i c a l mass' i s reached and many f i r m s w i l l almost 

s imul taneously begin broad use of the new technology." (Nohl , 

March 1978, i n Fores te r , ed. 1981, pp.288-289). 

A t t i t u d i n a l change i s dependent upon the q u a l i t a t i v e and 

q u a n t i t i v e persuasive e f f e c t i v e n e s s of those r e g r e t t a b l y few 

academics, t rade u n i o n i s t s , j o u r n a l i s t s and h o p e f u l l y some 

p o l i t i c i a n s who a c t u a l l y be l ieve tha t the development of. an 

a c t i v i t y / I e i s u r e / p l a y ethos i s not only f e a s i b l e but extremely 

d e s i r a b l e . This t r e a t i s e i s intended to enhance the t w o - f o l d 

argument f o r change by persuasive advocacy, e v i d e n t i a l 

i l l u s t r a t i o n and by promoting f u r t h e r extensive and l i v e l y 

d i s cus s ion . 

I be l i eve tha t the mic roe l ec t ron i c s r e v o l u t i o n could have a 

much more s i g n i f i c a n t e f f e c t upon B r i t i s h soc ie ty than e i t h e r the 

a g r i c u l t u r a l or i n d u s t r i a l r e v o l u t i o n s - s p e c i f i c a l l y because of 

(a) the inexorable progression of computerised automation or the 

' law of ( m i c r o - ) t e c h n o l o g i c a l i n e v i t a b i l i t y ' ; and (b) i t s 

unprecedented p o t e n t i a l to t o t a l l y over turn and d isplace the 

a t t i t u d i n a l d o c t r i n e of the P ro t e s t an t /Pu r i t an work e th i c (see 

d iscuss ion i n Chapter 3; Anthony, 1977, Part 1: Foundation of an 

Ideology , Chapter 2: The Protestant E t h i c , pp.39-51 and Weber, 

1968) i n favour of a new a c t i v i t y or l e i s u r e o r i en ta t ed ethos. 

The a l t e r n a t i v e to t h i s a t t i t u d i n a l change would be a d i sas t rous , 

apa the t ic and i n f l e x i b l e 'unemployment ethos ' - the determined 

p o l i t i c a l r e t e n t i o n of the work e th ic i n i t s most scandalous, 

c rue l and p i t i l e s s fo rm. The execut ive technocrats would receive 

a l l the considerable advantages of micro- technology: increased 

wea l t h , l e i s u r e , happiness, and s e l f - a c t u a l i s a t i o n w h i l s t the 

( p o t e n t i a l l y , I b e l i e v e , 10-12 m i l l i o n by 1994-1999) unemployed 

would miss out on e v e r y t h i n g , except the disadvantages: 

i n f i n i t e s i m a l soc i a l b e n e f i t s , pover ty , boredom, misery, 

f r u s t r a t i o n , s t u l t i f i c a t i o n and a governmental and s e l f - b e l i e f 

t ha t employment i s s t i l l the p r i n c i p a l s o c i e t a l goa l . 

I would compare t h i s ' law of (mic ro - ) t echno log ica l 
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i n e v i t a b i l i t y ' w i t h the f o l l o w i n g ex t r ac t i n which 

m i c r o e l e c t r o n i c s can be seen as being analogous to 'Dea th ' , 

B r i t i s h soc ie ty as corresponding to the servant and 

1984-1994-1999 as represent ing the 12 hour time-scales 

"Death speaks: there was a merchant i n Bagdad who sent h i s 

servant to buy p rov i s i ons and i n a l i t t l e whi le the servant came 

back, white and t r e m b l i n g , and said 'Master, j u s t now when I was 

i n the marketplace I was j o s t l e d by a woman i n the crowd and when 

I turned I saw i t was Death tha t j o s t l e d me. She looked at me 

and made a th rea ten ing gesture; now, lend me your horse and I 

w i l l go to Samarra and there Death w i l l not f i n d me.' The 

merchant l e n t him h is horse and the servant mounted i t , and dug 

h i s spurs i n i t s f l a n k s and as f a s t as the horse could g a l l o p , he 

went. Then the merchant went down to the marketplace and he saw 

me s tanding i n the crowd and he came t o me and said 'Why d id you 

make t ha t th rea ten ing gesture to my servant when you met him t h i s 

morning?' That was not a th rea ten ing ges ture , I s a id , i t was 

only a s t a r t of s u r p r i s e . I was astonished to see him i n Bagdad 

f o r I had an appointment w i t h him t o n i g h t i n Samarra." (O'Hara, 

1934, i n Gershuny, 1978, p.2) 

M i c r o e l e c t r o n i c technology could f a c i l i t a t e an unprecedented 

l e v e l of a c t i v i t y choice . For the f i r s t t ime since the era of 

the Greeks and Romans the m a j o r i t y of the B r i t i s h popula t ion 

could be a f f o r d e d the oppor tun i ty to pursue a pleasurable 

a c t i v i t y and t h e r e f o r e the oppor tun i ty f o r increased personal 

happiness, self-development and f u l f i l m e n t - the oppor tun i ty to 

en joy , as f a r as pos s ib l e , a w o r r y - f r e e , agreeable, comfor table 

and contented l i f e - s t y l e . 

I be l i eve the only doubt about the comprehensive 

p r o l i f e r a t i o n and pene t ra t ion of mic roe lec t ron ic technology and 

the necessar i ly concomitant enormous displacement of labour from 

w i t h i n t r a d i t i o n a l employment sec tors , i s the implementation 

t ime - sca l e . I would suggest tha t vo lun ta ry t echnolog ica l 

s a t u r a t i o n , and the p a r a l l e l development of an a c t i v i t y / l e i s u r e 

e thos , could be achieved by around 1989-1994; compulsory 

t echno log ica l s a t u r a t i o n ( f o r economic s u r v i v a l i n the 

i n t e r n a t i o n a l marke t ) , the p a r a l l e l r e t e n t i o n of the work e th ic 
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and mass unemployment, w i l l probably be reached by 1994-1999. 

The impact of mic roe l ec t ron i c technology w i l l be as 

devas ta t ing as i t i s comprehensive - i t a f f e c t s v i r t u a l l y every 

area of s o c i e t y : f a c t o r i e s , o f f i c e s , educat ion, medicine, home 

educa t ion , i n f o r m a t i o n , en ter ta inment , l e i s u r e e tc . 

The technology has the c a p a b i l i t y s u b s t a n t i a l l y t o : 

(1) increase e f f i c i e n c y 

(2) increase p r o d u c t i v i t y 

(3) reduce labour costs 

(4) decrease c a p i t a l expenditure 

(5) improve q u a l i t y 

(6) create wealth a u t o m a t i c a l l y . 

Computers, communicative works ta t ions and advanced r o b o t i c 

systems and t h e i r 5th generat ion super-machine successors, should 

be f u l l y implemented w i t h i n and throughout every sector of 

s o c i e t y ; and consequently permi t ted to d isplace workers i n a l l 

forms of employment, improve e f f i c i e n c y , p r o d u c t i v i t y , cost 

e f f e c t i v e n e s s , q u a l i t y , create wea l th , help educate, t u t o r , 

advise and e n t e r t a i n . But t ime i s running out - the co r rec t 

dec i s ions must be made q u i c k l y i f we are to avoid severe 

i n d u s t r i a l and s o c i a l d i s r u p t i o n and a d iv ided soc ie ty of 

wea l thy , contented, execut ive technocrats and f i n a n c i a l l y 

insecure , d i scon ten ted , mass unemployed. 

The thes i s i s d iv ided i n t o 3 p r i n c i p a l sec t ions : 

h i s t o r i c a l - c o n t e m p o r a r y , contemporary and c o n t e m p o r a r y - f u t u r i s t i c 

analyses; these sec t ions are i n t u rn sub-divided i n t o a ser ies of 

i n d i v i d u a l chapters . 

Section 1: A His tor ica l -Contemporary Perspective considers 

the h i s t o r y of automata, mic roe l ec t ron ic s and work in order to 

(a) set i n context and (b) t race the development of 

m i c r o e l e c t r o n i c technology and the concomitant oppor tun i ty f o r 

change. 

Section 2: A Contemporary Perspective - Chapter 4: The 

M i c r o e l e c t r o n i c Technology Employment Debate examines the 

fundamental argument as t o whether or not mic roe l ec t ron i c s can 

create as many jobs as i t des t roys . Chapter 5: discusses my own 

case study research which focuses upon nor th eastern o f f i c e 
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complexes (from var ious a d m i n i s t r a t i v e / e x e c u t i v e / c l e r i c a l 

sec tors ) p a r t i c u l a r l y suscep t ib le to computerised automation. 

Sect ion 3: A Contemporary-Futur i s t ic Perspective - Chapter 6: 

reviews the cur ren t s t a te of school computer i sa t ion . Chapter 7: 

looks at the au tho r ' s research i n t o primary and secondary 

schools . Chapter 8: argues f o r the development of a massive 

compute r i sed /microe lec t ron ic o r i en t a t ed education indus t ry 

i n c o r p o r a t i n g a comprehensive range of subjec ts and a c t i v i t i e s . 

A r e - d e f i n i t i o n of what we mean by t r a d i t i o n a l educat ion. An 

education i n d u s t r y f o r anyone to learn about anyth ing . Chapter 

9: cont inues t h i s theme and argues f o r a r a d i c a l r e - d e f i n i t i o n of 

our t r a d i t i o n a l concept of work and l e i s u r e ; and proposes a 

r e v o l u t i o n a r y s o l u t i o n to the unemployment problem. 

By t h e i r very na ture , many of the sect ions and chapters 

overlap and i n t e r - r e l a t e and should t h e r e f o r e not be considered 

i n t o t a l i s o l a t i o n . For s i m p l i c i t y and v a r i e t y the terms 

m i c r o e l e c t r o n i c technology, computerised automation, 

m i c r o e l e c t r o n i c s , computer, new, i n f o r m a t i o n , in tegra ted c i r c u i t 

and semiconductor technology are a l l used on a synonymous and 

interchangeable bas i s . 
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INTRODUCTION': 

In a d d i t i o n to the source references already quoted the previous 
account was based upon i n f o r m a t i o n gleaned f rom: 

Marsh, P. (1981), The S i l i c o n Chip Book, Abacus, Sphere Books 
L i m i t e d , London. 



S E C T I O N 1 s 

A H I S T O R I C A L - C O N T E M P O R A R Y 
P E R S P E C T I V E 
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CHAPTER 1: AUTOMATA" 

"One evening I was s i t t i n g i n the rooms of the A n a l y t i c a l 

Socie ty at Cambridge . . . w i t h a t ab le of logar i thms l y i n g open 

before me. Another member coming i n t o the room, and seeing me 

h a l f asleep, c a l l e d out ' H e l l Babbage, what are you dreaming 

about? ' to which I r e p l i e d , ' I am t h i n k i n g tha t a l l these tables 

might be ca l cu l a t ed by machinery ' . " 

Charles Babbage (1792-1871) Lucasian Professor of Mathematics, 

T r i n i t y College and Peterhouse, Cambridge. {Babbage i n Evans, 

1981, P re face ) . 

The f i r s t u n i v e r s a l l y recognised c a l c u l a t i n g machine was the 

abacus - i t evolved o r i g i n a l l y i n the Tigr is -Euphra tes v a l l e y 

approximately 5,000 years ago. 

The next s i g n i f i c a n t development d id not come u n t i l 1642 when 

Bla i se Pascal devised a mechanical adding machine ( i n order to 

a id h i s f a t h e r ' s tax c o l l e c t i o n ) tha t operated by a system of 

d i a l s attached to wheels, numbered i n d i c a t o r s (0-9) above the 

d i a l s presented the r e s u l t s i n the form of a continuous read-out 

d i g i t a l d i s p l a y . The device was however l i m i t e d to add i t ions 

o n l y . In 1671 G o t t f r i e d Ui lhelm Leibniz invented a stepped-wheel 

mechanism tha t could s u b t r a c t , m u l t i p l y and d i v i d e as wel l as 

add. U n f o r t u n a t e l y the technology of the period was not as 

advanced as the p r i n c i p l e s of the Pascal /Leibniz machines and as 

a r e s u l t ne i ther c a l c u l a t o r was p a r t i c u l a r l y accurate. 

The idea of a d i f f e r e n c e engine was o r i g i n a l l y postula ted by 

Mul ler i n 1786 and subsequently progressed considerably by 

Babbage (discussed l a t e r ) who was the f i r s t to u t i l i z e coded 

cards i n a c a l c u l a t i n g machine. However, t h i s development and 

a l l subsequent developments o r i g i n a t e d wi th a set of t h e o r e t i c a l 

papers on automata some 22 cen tu r ies ago. 

These plans were ca l cu la t ed by Hero of Alexander i n the 2nd 

century B.C. and o u t l i n e d an extremely soph i s t i ca t ed system of 

water and a i r d r i v e machinery. His w r i t i n g s were passed on by 
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the t e x t s of Aldus Manutius of Venice i n 1457. The I t a l i a n 

a r i s t o c r a t s of the p e r i o d , seeking l i g h t h e a r t e d fun/en ter ta inment 

and pres t igous acc la im, developed Hero's automata designs i n the 

form of i n t r i c a t e , b e a u t i f u l and expensive water gardens. The 

most famous of these i s the V i l l a d 'Este at T i v o l i near Rome, 

b u i l t i n 1550 f o r the son of Lucrezia Borgia . The gardens were 

t i e r e d - a se r ies of s lu icega tes and valves regulated the water 

f l o w and the subsequent v e l o c i t y of the f o u n t a i n j e t s . There 

were also numerous g ro t toes wi th water powered f i g u r e s e i t he r 

moving, p lay ing or spou t ing . 

In August 1981, I v i s i t e d the equal ly impressive 

pleasure-palace and water gardens at Hellbrunn on the southern 

o u t s k i r t s of Salzburg. B u i l t between 1612 and 1619 they were 

based on the o r i g i n a l designs of the V i l l a d 'Este at T i v o l i . 

Archbishop Marcus S i t t i c u s devised the l ay-ou t of the water 

gardens w i t h the s p e c i f i c i n t e n t i o n of c rea t ing an e x q u i s i t e and 

e n t e r t a i n i n g pleasure palace. S t r a t e g i c a l l y hidden and sec re t ly 

operated water j e t s and f o u n t a i n s concealed along the borders of 

the many pathways, w i t h i n s t a t i o n a r y and moving f i g u r e s of men, 

women and animals p r i n c i p a l l y from Greek and Roman mythology and 

submerged w i t h i n b e a u t i f u l garden pools , would suddenly and 

unexpectedly spray unsuspecting guests wi th water or soot . But 

perhaps the two most remarkable pieces of automata at Hellbrunn 

are the small puppet t h e a t r e , where min ia tu re mechanical f i g u r e s 

dep ic t everyday l i f e i n a small baroque township (burghers, 

craf tsmen work ing , a butcher k i l l i n g a c a l f , gypsies dancing wi th 

a tame bear, a band of guards marching in f r o n t of the town h a l l , 

e t c . ) and the b e a u t i f u l l y c r a f t e d water-organ tha t s imultaneously 

plays a pleasant chora le . These two examples of superb 

craf tsmanship are , l i k e a l l the other ingenious mechanical 

devices at He l l b runn , wa te r -d r iven . 

The automatic water-organ worked by appropr i a t e ly pos i t ioned 

cams r o t a t i n g on a water-wheel d r iven cy l inde r a c t i v a t i n g a 

se r i e s of l e v e r s , uncovering the tops of the organ pipes ; the 

water-pressure- induced compressed a i r which was re leased, 

produced the musical note. D i f f e r e n t compositions could be 

played simply by rear ranging the p o s i t i o n s of the cams on the 
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c y l i n d e r . The m u s i c a l s c o r e s i n c l u d e d warks by Mozart and Haydn 
N r i t t e n s p e c i f i c a l l y f o r t h e a u t o m a t e d machine. 

The F r e n c h s i l k w e a v i n g i n d u s t r y i n Lyon p r o v i d e d t h e n e x t 
s i g n i f i c a n t advance i n t h e h i s t o r y o f a u t o m a t a . E s t a b l i s h e d i n 
1466 by L o u i s X I , t h e i n d u s t r y was a s s i s t e d c o n s i d e r a b l y by t h e 
i n t r o d u c t i o n o f John of C a l a b r i a ' s s i l k loom. However, by 172S a 
heavy demand b u i l t up f o r e x t r e m e l y c o m p l i c a t e d p a t t e r n s and t h e 
w e a v e r s , w h i l s t k e e p i n g up t o d a t e w i t h t h e l a t e s t f a s h i o n 
d e s i g n s , c o u l d n o t m a i n t a i n t h e o u t p u t o f b e d c o v e r s , t a b l e c l o t h s , 
h a n g i n g s e t c . r e q u i r e d . The n e c e s s a r i l y r a d i c a l s o l u t i o n was 
s i m p l y t h e a d a p t a t i o n p r e v i o u s and e x i s t i n g w a t e r - d r i v e n 
t e c h n o l o g y . 

The p r i n c i p l e s o f t h e a u t o m a t i c w a t e r - o r g a n were a d o p t e d by 
o r g a n maker's son B a s i l e Bouchon i n t h e development o f h i s new 
a u t o m a t e d s i l k loom. A sequence of h o l e s c u t o u t o f a r o l l o f 
s q u a r e d p a p e r , d e t e r m i n e d where t h e cams s h o u l d be p l a c e d on t h e 
c y l i n d e r and c o n t r o l l e d t h e p a t t e r n s t o be woven. The paper r o l l 
i n v e n t i o n was i m p r o v e d upon by F a l c o n i n 172B who d e c i d e d t o 
d i v i d e up t h e p a t t e r n by u s i n g s e p a r a t e c a r d s t h u s h e l p i n g t h e 
weaver match up t h e a r r a n g e m e n t of punched h o l e s e x a c t l y . The 
e x i s t e n c e or n o n - e x i s t e n c e o f t h e h o l e s i n t h e punched p a p e r / c a r d 
memory f o r m e d t h e p r i n c i p l e s of t h e yes/no o n / o f f two d i g i t 
b i n a r y code s y s t e m and were i n e f f e c t t h e f i r s t computer 
p r o g r a m s . 

I n 1741 Jacques de Vaucanson t o o k Bouchon's i d e a s a s t a g e 
f u r t h e r . He c u t h o l e s i n t h e c y l i n d e r i t s e l f and t h e n p l a c e d t h e 
paper a r o u n d i t . The w i r e s on t h e loom t h a t r e m a i n e d s t a t i o n a r y 
were t h r e a d e d t h r o u g h t h e h o l e s i n t h e c y l i n d e r , when t h e 
c y l i n d e r r o t a t e d v i a a r a t c h e t a g a i n s t t h e w i r e s i t c l i c k e d o n t o 
t h e n e x t s e r i e s o f h o l e s t h u s a d v a n c i n g t h e coded weave p a t t e r n . 
The p r o s p e c t o f t h e a u t o m a t e d loom r e p l a c i n g t h e Lyon s i l k 
w e a v e r s had a two f o l d e f f e c t : t h e weavers r i o t e d and t h e 
Vaucanson loom was abandoned, moved t o P a r i s , where, f o r more 
t h a n 50 y e a r s , i t s t o o d i n t h e c i t y ' s Museum f o r A r t s and C r a f t s . 

I n 1800, a Lyon s i l k weaver and i n v e n t o r Joseph M a r i e C h a r l e s 
J a c q u a r d i m p r o v e d and r e - c o n s t r u c t e d Vaucanson's f o r g o t t e n loom. 
J a c q u a r d r e t u r n e d t o F a l c o n ' s i d e a of u s i n g s e p a r a t e l y coded 
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p a p e r c a r d s . C i r c u l a t i n g c o n t i n u o u s l y , each l i n k e d c a r d was 
' r e a d ' by a r o t a t i n g p r i s m - a l a Vaucanson's c y l i n d e r . 
I n i t i a l l y t h e a u t o m a t e d lo o f l i s p r o d u c e d u p r o a r among t h e European 
a r t i s a n s , e x e m p l i f i e d i n B r i t a i n by t h e L u d d i t e s . T h i s t i m e 
however t h e new t e c h n o l o g y was n o t c o m p l e t e l y d e s e r t e d and was 
s u b s e q u e n t l y used c o m p r e h e n s i v e l y t h r o u g h o u t Europe. 

I n 1812, 26 y e a r s a f t e r t h e M u l l e r d i f f e r e n c e e n g i n e 
h y p o t h e s i s , C h a r l e s Babbage d e v e l o p e d and expanded upon H u l l e r ' s 
o r i g i n a l p r o p o s a l s and d e s i g n e d h i s own complex automated 
c a l c u l a t i n g machine - t h e Babbage D i f f e r e n c e E n g i n e . And i n 
1822, w i t h £17,000 g o v e r n m e n t a l a s s i s t a n c e he s u b s t a n t i a l l y 
i m p r o v e d upon h i s p r o t o t y p e model and s u c c e s s f u l l y b u i l t a 
d i f f e r e n c e e n g i n e w i t h a c a p a b i l i t y o f e v a l u a t i n g l o g a r i t h m 
t a b l e s t o 6 d e c i m a l p l a c e s and of c o m p i l i n g a c c u r a t e l y , f o r a 50 
y e a r p e r i o d , a s e r i e s o f l i f e e x p e c t a n c y s t a t i s t i c a l p r o j e c t i o n s . 
D u r i n g t h e y e a r s 1833 and 1834, Babbage c o n c e i v e d an even more 

s o p h i s t i c a t e d machine - h i s A n a l y t i c a l E n g i n e : t h i s i n v o l v e d t h e 
a u t o m a t i o n o f a l l m a t h e m a t i c a l c a l c u l a t i o n s . But t h e p r o j e c t 
f a i l e d a t t h e w o r k i n g model s t a g e - t h e c o m p l i c a t e d component 
d e s i g n s r e q u i r e d p r e c i s i o n e n g i n e e r i n g t e c h n i q u e s and were t o o 
advanced f o r t h e t e c h n o l o g y o f t h e 1830's. 

N o t w i t h s t a n d i n g t h e s e s e t b a c k s Babbage's work c o n t i n u e d and 
c u l m i n a t e d i n t h e i n v e n t i o n o f h i s U n i v e r s a l D i g i t a l C a l c u l a t o r -
b u t he d i e d i n 1871 b e f o r e t h e machine c o u l d be c o m p l e t e d . Yet 
t h r o u g h h i s n o t e s Babbage had f o r m u l a t e d a s e r i e s of a u t o m a t e d 
component p a r t s t h a t were t h e m e c h a n i c a l e q u i v a l e n t of t h e 
p r e s e n t day m i c r o - c o m p u t e r . The c a l c u l a t o r c o n s i s t e d o f : 
(1 ) An a r i t h m e t i c u n i t whereby a s e r i e s o f c o g s , g e a r s , l e v e r s , 
r o d s and w h e e l s combined t o p e r f o r m t h e c a l c u l a t i o n s . 
( 2 ) A s t o r e or memory t h a t r e t a i n e d a l l m a t h e m a t i c a l d a t a b e f o r e 
and a f t e r i t was c a l c u l a t e d . 
(3 ) A c o n t r o l u n i t t h a t i n t e g r a t e d t h e memory w i t h o n g o i n g 
c a l c u l a t i o n s . 
(4) I n p u t and O u t p u t d e v i c e s t h r o u g h w h i c h t h e r e l e v a n t 
m a t h e m a t i c a l p r o b l e m s were s e t and c o n s e q u e n t l y answered. 
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I n o r d e r t o c o n t r o l t h e f u n c t i o n s o f t h e machine, Babbage 
a l s o employed t h e Bouchon/Falcon coded c a r d method of 
d i f f e r e n t i a t i n g between t h e r e q u i r e d programmed m a t h e m a t i c a l 
i n f o r m a t i o n . E n g l i s h e n g i n e e r s saw t h e a d v a n t a g e s of t h e coded 
c a r d i d e a and, i n 1847, R i c h a r d R o b e r t s t r a n s l a t e d t h e system 
i n t o a p r o c e d u r e f o r c o n t r o l l i n g r i v e t t i n g machines. (Depending 
upon t h e r e q u i r e d t a s k , programmed c a r d s c o u l d a c t i v a t e t h e 
n e c e s s a r y v a r y i n g s e l e c t i o n s of m u l t i p l e r i v e t t i n g s p i n d l e s ) . 
The r i v e t t i n g m achines were used i n t h e c o n s t r u c t i o n of t h e Menai 
S t r a i t s i r o n r a i l b r i d g e i n N o r t h Males - c o m p l e t e d i n 1830 - and 
i n t h e b u i l d i n g o f t h e g r e a t i r o n s h i p s t h a t f e r r i e d l a r g e 
numbers o f i m m i g r a n t s a c r o s s t h e A t l a n t i c t o t h e U n i t e d S t a t e s i n 
t h e 1870's. 

T h i s l a t t e r f a c t o r p r o d u c e d a c o n s i d e r a b l e p o p u l a t i o n 
i n c r e a s e i n A m e r i c a and c o n s e q u e n t l y t h e p r o c e s s i n g and 
t a b u l a t i n g of t h e 1880 census r e s u l t s t o o k 8 y e a r s t o c o m p l e t e . 
As t h e i m m i g r a n t numbers c o n t i n u e d t o r i s e i t became c l e a r t h a t 
t h e r e were g o i n g t o be s e v e r e p r o b l e m s 10 y e a r s hence. The 
s o l u t i o n was i n i t i a t e d i n 1880 by Dr. John Shaw B i l l i n g s , a 
l i e u t e n a n t - c o l o n e l i n t h e U.S. Army, and o f f i c e r i n c h a r g e of t h e 
h e a l t h s t a t i s t i c s d i v i s i o n . When s u p e r v i s i n g t h e c o u n t o f t h e 
f i r s t r e t u r n s t o t h e B a l t i m o r e census b u i l d i n g he r e a l i s e d t h e r e 
was an u r g e n t need t o speed up t h e e n t i r e o p e r a t i o n . He 
s u g g e s t e d t o e n g i n e e r Herman H o l l e r i t h , a l s o a t t a c h e d t o t h e 
h e a l t h s t a t i s t i c s d i v i s i o n , t h e de v e l o p m e n t o f t h e J a c q u a r d coded 
c a r d p r i n c i p l e as a p o s s i b l e method of d e v i s i n g an automa t e d 
c o u n t i n g and d a t a c o l l e c t i o n s y s t e m . 

U s i n g c a r d s t h e s i z e o f d o l l a r - b i l l s , s i m p l y because 
d o l l a r - b i l l h o l d e r s were r e a d i l y a v a i l a b l e , H o l l e r i t h advanced 
t h e t h e o r i e s o f Bouchon, F a l c o n , Vaucanson, J a c q u a r d and Babbage 
by p r o g r a m m i n g t h e h o l e s punched i n c a r d s so t h a t t h e y 
c o r r e s p o n d e d t o t h e age s e x , n a t i o n a l i t y , d a t e of b i r t h , 
f a m i l y - s i z e , l o c a t i o n e t c . d a t a r e q u i r e d . A l o n g w i t h t h e 
t a b u l a t o r he a l s o d e s i g n e d , t h e 1890 census i n f o r m a t i o n was 
c o n s e q u e n t l y p r o c e s s e d i n 4 y e a r s i n s t e a d of 8 and t h i s saved t h e 
U n i t e d S t a t e s Government h a l f a m i l l i o n d o l l a r s . 

The H o l l e r i t h t a b u l a t o r was used i n t h e B r i t i s h census o f 
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1911 and s u b s e q u e n t l y a d o p t e d by I n t e r n a t i o n a l B u s i n e s s 
M a c h i n e s (IBM) g i v i n g them t h e w o r l d l e a d i n automated c o m p u t i n g 
- a l e a d now b e i n g c h a l l e n g e d by F u j i t s u o f Japan. 

I n 1876, m a t h e m a t i c i a n , e n g i n e e r and n a t u r a l p h i l o s o p h e r . 
L o r d K e l v i n ( W i l l i a m Thomson, 1 s t B a r o n , 1824-1907, P e t e r h o u s e , 
U n i v e r s i t y o f Cambridge and t h e U n i v e r s i t y o f Glasgow) 
e s t a b l i s h e d t h e t h e o r e t i c a l p r i n c i p l e s of an a n a l o g u e 
d i f f e r e n t i a l a n a l y s e r . U n f o r t u n a t e l y h i s t h e o r i e s were n o t 
r e a l i s e d u n t i l t h e mid 1920's when Amer i c a n e n g i n e e r Vannevar 
Bush c o n s t r u c t e d a w o r k i n g model of t h e a n a l o g u e d e v i c e . The 
Babbage D i f f e r e n c e and A n a l y t i c a l E n g i n e s were however f a r 
s u p e r i o r p r i n c i p a l l y because t h e r e s u l t s f r o m h i s machines were 
measured i n s e p a r a t e d i g i t s , f o r example: t h e abacus, t h e d i g i t a l 
w a t c h and c o m p u t e r ( t h e v a s t m a j o r i t y o f modern e l e c t r o n i c 
c o m p u t e r s a r e d i g i t a l ) - whereas t h e r e s u l t s f r o m t h e K e l v i n / B u s h 
a n a l o g u e machine were measured by r e a d i n g i n d i c a t o r s i n 
c o n j u n c t i o n w i t h a c o n t i n u o u s gauge, f o r example: t h e s l i d e r u l e 
and t h e t r a d i t i o n a l w a t c h . 

Two p i o n e e r s o f B r i t i s h c o m p u t i n g P r o f e s s o r Douglas H a r t r e e 
and u n d e r - g r a d u a t e A r t h u r P o r t e r v i s i t e d t h e U n i t e d S t a t e s t o 
s t u d y t h e Bush machine - and as a r e s u l t , a t t h e U n i v e r s i t y o f 
M a n c h e s t e r i n 1939, b u i l t a f u l l s c a l e r e p l i c a of t h e a n a l o g u e 
c o m p u t e r . But t h e s e machines s t i l l o p e r a t e d m e c h a n i c a l l y and 
were t h e r e f o r e a t an i m p o s s i b l e d i s a d v a n t a g e when i n c o m p e t i t i o n 
w i t h v a l v e c o m p u t e r s t h a t c a l c u l a t e d i n f o r m a t i o n by means of a 
c o n t i n u o u s s t r e a m o f e l e c t r i c a l p u l s e s . 

The need t o s o l v e complex m a t h e m a t i c a l e q u a t i o n s d u r i n g World 
War Two gave an added and u r g e n t i m p e t u s t o t h e d e v e l o p m e n t of 
t h e v a l v e c o m p u t e r , f o r example: t h e p r o d i g i o u s m a t h e m a t i c a l 
c o m p u t a t i o n s i n h e r e n t i n a t o m i c r e s e a r c h a t Los Alamos, New 
M e x i c o , c o m p l i c a t e d m i s s i l e g u i d a n c e s y s t e ms and i n d e c i p h e r i n g 
s o p h i s t i c a t e d Berman Enigma codes. 

The w o r l d ' s f i r s t e l e c t r o n i c d i g i t a l c o m p u t e r s ( i n t r o d u c e d 
between 1939 and 1945) were t h e C o l o s s u s s e r i e s o f B r i t i s h 
c o m p u t e r s d e v e l o p e d s p e c i f i c a l l y f o r c l a n d e s t i n e code 
d e / e n - c r y p t i o n c a l c u l a t i o n s a t B l e t c h l e y P a r k , B u c k i n g h a m s h i r e , 
and t h e U n i t e d S t a t e s ENIAC E l e c t r o n i c N u m e r i c a l I n t e g r a t o r and 
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C a l c u l a t o r machine a l s o d e v e l o p e d ( p r o b a b l y ) f o r s e c r e t i v e code 
d e / e n - c r y p t i o n work. ENIAC was c o m p l e t e d i n 1945 a t t h e 
U n i v e r s i t y o f P e n n s y l v a n i a by p h y s i c i s t John W. Mauchly, 
e l e c t r i c a l e n g i n e e r J. P r e s p e r E c k e r t J r . , and 50 s c i e n t i f i c and 
t e c h n i c a l s t a f f . The computer weighed 30 t o n n e s , c o v e r e d 3,000 
c u b i c f e e t , c o n t a i n e d 18,000 v a l v e s and consumed 148 k i l o w a t t s -
t h e e q u i v a l e n t power of a steam e n g i n e . 

Y e t , t h e ENIAC computer s t i l l o p e r a t e d on t h e c o n v e n t i o n a l 
d e c i m a l number s y s t e m . As t h e m e c h a n i c a l d i f f e r e n c e and 
a n a l y t i c a l e n g i n e s depended upon g e a r e d w h e e l s r e p r e s e n t i n g each 
d i g i t , c o r r e s p o n d i n g l y t h e e l e c t r o n i c computer depended upon 10 
v a l v e s r e p r e s e n t i n g t h e numbers 0-9. Both machines, t h e r e f o r e , 
o p e r a t e d on s i m i l a r p r i n c i p l e s and b o t h were e x c e p t i o n a l l y good 
a t p e r f o r m i n g a r i t h m e t i c n u m b e r - c r u n c h i n g c a l c u l a t i o n s . 

R unning p a r a l l e l w i t h t h e s e i n n o v a t i o n s , computer 
p r o g r a m m i n g , i n s p i r e d o r i g i n a l l y by Bouchon, F a l c o n , Vaucanson, 
J a c q u a r d , Babbage and H o l l e r i t h , d e v e l o p e d c o n s i d e r a b l y ( d u r i n g 
t h e 1930's and 1940's) t h r o u g h t h e t h e o r e t i c a l work o f B r i t i s h 
m a t h e m a t i c i a n A l a n T o u r i n g and American E m i l P o s t . I n 1936 t h e y 
w r o t e s i m u l t a n e o u s , y e t i n d e p e n d e n t r e s e a r c h p a p e r s c o n c e r n i n g 
c o m p u t e r s g o v e r n e d by coded programs on paper t a p e c a p a b l e of an 
i n f i n i t e v a r i e t y o f m a t h e m a t i c a l c o m p u t a t i o n s . T h e i r r e s e a r c h 
was s u b s e q u e n t l y a p p l i e d t o t h e C o l o s s u s s e r i e s of Enigma code 
d e / e n - c r y p t i o n machines a t B l e t c h l e y P a r k , B u c k i n g h a m s h i r e , i n 
t h e 1940's. 

However t h e c r u c i a l b r e a k t h r o u g h i n computer programming had 
been p r o p o s e d 100 y e a r s e a r l i e r i n t h e l a t e 1840's. George 
B o o l e , an E n g l i s h l o g i c i a n and m a t h e m a t i c i a n f r o m t h e U n i v e r s i t y 
o f C o r k , c a l c u l a t e d t h a t t h e c o n v e n t i o n a l d e c i m a l n u m b e r i n g 
s y s t e m c o u l d be r e p r o d u c e d i n t h e f o r m of a b i n a r y two d i g i t 
c ode. D u r i n g 1945-1950 John von Neumann, a H u n g a r i a n / A m e r i c a n 
e n g i n e e r a t t h e U n i v e r s i t y of P e n n s y l v a n i a , d e v e l o p e d B o o l e ' s 
i d e a s by a d d i n g t h a t e i t h e r o f b i n a r y code's two d i g i t s c o u l d 
a l s o r e p r e s e n t e l e c t r i c c u r r e n t on and e l e c t r i c c u r r e n t o f f and 
was t h e r e f o r e e x t r e m e l y e f f i c i e n t when a p p l i e d t o t h e yes/no 
p o t e n t i a l d e c i s i o n making s w i t c h i n g of o n / o f f c u r r e n t i n h e r e n t 
w i t h i n a l l e l e c t r o n i c c o m p u t e r s . The c u l m i n a t i o n o f von 
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Neumann's work r e s u l t e d i n t h e d e v e l o p m e n t of h i s s t o r e d - p r o g r a m 
h y p o t h e s i s . 

On 2 1 s t June, 1948, s c i e n t i s t s and e n g i n e e r s l e d by P r o f e s s o r 
Tom K i l b u r n and S i r F r e d e r i c k W i l l i a m s a t t h e U n i v e r s i t y o f 
Ma n c h e s t e r c o n s t r u c t e d t h e w o r l d ' s f i r s t b i n a r y s t o r e d - p r o g r a m 
c o m p u t e r , t h e Mark 1. A y e a r l a t e r a U n i v e r s i t y of Cambridge 
team b u i l t t h e EDSAC E l e c t r o n i c D e lay S t o r a g e A u t o m a t i c 
C a l c u l a t o r machine. On r e c e i p t o f a government c o n t r a c t , t h e 
Ma n c h e s t e r based company F e r r a n t i E l e c t r o n i c s d e v e l o p e d a 
p r o d u c t i o n model o f t h e U n i v e r s i t y o f M a n c h e s t e r ' s Hark 1 machine 
- t h e f i r s t c o m p u t e r m a n u f a c t u r e d s p e c i f i c a l l y f o r t h e c o m m e r c i a l 
m a r k e t . The Mark 1 , ( t h e M a n c h e s t e r E l e c t r o n i c C o m p u t e r ) , w h i c h 
r e q u i r e d 4,000 v a l v e s housed i n a s e r i e s of f r i d g e - f r e e z e r s i z e d 
c a b i n e t s , was b u i l t i n November, 1948, and d e l i v e r e d i n F e b r u a r y , 
195 1 , m a r g i n a l l y ahead of t h e U n i t e d S t a t e s UNIVAC ( 1 9 5 2 ) , EDVAC 
(195 3 ) and SEAC (1 9 5 3 ) m a c h i n e s . 

W h i l s t i t was t h e o r e t i c a l l y p o s s i b l e f o r a u t o m a t a and 
m i c r o e l e c t r o n i c t e c h n o l o g y t o have c o n v e r g e d d u r i n g t h e 1830's 
t h r o u g h t h e work o f Babbage and Faraday and d u r i n g t h e e a r l y 
1900's t h r o u g h t h e work o f H o l l e r i t h and F l e m i n g , t h e t w i n 
s t r a n d s o f t e c h n o l o g i c a l d e v e l o p m e n t d i d n o t a c t u a l l y c o n v e r g e 
u n t i l 1953 when F e r r a n t i E l e c t r o n i c s b u i l t t h e w o r l d ' s f i r s t 
t r a n s i s t o r based e l e c t r o n i c c o m p u t e r . 
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CHAPTER 2: MICROELECTRONICS" 

I n t e r e s t i n g l y , t h e h i s t o r y of s e m i c o n d u c t o r s can be t r a c e d 
back t o t h e 1830's a p p r o x i m a t e l y t h e same t i m e as Babbage was 
c o n s t r u c t i n g h i s A n a l y t i c a l E n g i n e . Yet t h e s e t w i n s t r a n d s o f 
t e c h n o l o g i c a l d e v e l o p m e n t p r o g r e s s e d t o t a l l y i n d e p e n d e n t o f one 
a n o t h e r and d i d n o t come t o g e t h e r u n t i l 1953. Had Babbage been 
a l i v e i n 1904, when F l e m i n g i n v e n t e d t h e t h e r m i o n i c v a l v e and 
c o n t r i v e d t o use i t i n one o f h i s c a l c u l a t i n g m a chines, t h e v a l v e 
c o m p u t e r m i g h t have been i n v e n t e d 40 y e a r s ahead of i t s t i m e . 

( C o n d u c t i n g m a t e r i a l s , such as copper and s t e e l , a r e 
e x t r e m e l y good a t a l l o w i n g e l e c t r i c a l p u l s e s t o pass t h r o u g h 
them, w h i l s t i n s u l a t i n g m a t e r i a l s l i k e p l a s t i c and r u b b e r a r e 
e x t r e m e l y bad and e f f e c t i v e l y s t o p t h e e l e c t r o n p a t h f r o m 
c o n t i n u i n g . S e m i - c o n d u c t i n g m a t e r i a l s , such as germanium, 
s i l i c o n and g a l l i u m , r e p r e s e n t t h e b a l a n c e between t h e two 
e x t r e m e s - t h e y can r e g u l a t e t h e f l o w o f e l e c t r i c a l p u l s e s by a 
s e r i e s o f i n s u l a t i n g ' g a t e s ' ( o p e r a t e d by e l e c t r o n i c s w i t c h e s ) 
w h i c h a r e e i t h e r open or c l o s e d - hence t h e yes/no o n / o f f , mode 
o f o p e r a t i o n w h i c h i s n e c e s s a r i l y and c o n v e n i e n t l y c o n c o m i t a n t 
w i t h t h e two d i g i t o n e - z e r o b i n a r y s y s t e m ) . 

M i c h a e l F a r a d a y ( F u U e r i a n P r o f e s s o r 1833-1867 a t t h e Royal 
I n s t i t u t i o n ) p r o v e d , t h r o u g h h i s e x p l a n a t i o n o f e l e c t r o m a g n e t i c 
i n d u c t i o n i n 1-831 and s u b s e q u e n t e x p e r i m e n t a l r e s e a r c h (1830-39) 
i n t o e l e c t r i c i t y , two f u n d a m e n t a l s c i e n t i f i c l a w s : 
( a ) t h e c o n d u c t i v i t y o f s i l v e r s u l p h i d e i s h e i g h t e n e d w i t h an 
i n c r e a s e i n t e m p e r a t u r e , and c o n v e r s e l y 
( b ) t h e c o n d u c t i v i t y o f m e t a l l i c c o n d u c t o r s i s l o w e r e d w i t h an 
i n c r e a s e i n t e m p e r a t u r e . 

A n o t h e r s u b - s t r a n d i n t h e d e v e l o p m e n t o f s e m i c o n d u c t o r s was 
i n i t i a t e d i n 1839 w i t h B e c q u e r e l ' s work on p h o t o v o l t a i c c e l l s . 
B e c q u e r e l o b s e r v e d t h a t a beam of l i g h t f i r e d a t p a r t i c u l a r m e t a l 
and s a l t compounds c o u l d t r a n s f o r m them i n t o an e x p l o s i o n o f 
e l e c t r i c a l c u r r e n t - t h u s c r e a t i n g p o t e n t i a l s e m i c o n d u c t o r s . 
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These r e s u l t s were i n s t r u m e n t a l i n a s s i s t i n g F e r d i n a n d Braun 
i n 1874 t o d e v e l o p t h e w o r l d ' s f i r s t s o l i d s t a t e d e v i c e ( l a t e r 
used i n t h e d e t e c t i o n o f r a d i o s i g n a l s ) , t h e t u n e d e l e c t r i c a l 
c i r c u i t and c o n s e q u e n t l y t h e b e g i n n i n g s o f r a d i o i t s e l f . The 
e a r l y s o l i d s t a t e s e m i c o n d u c t o r d e v i c e s c o m p r i s e d a l m o s t 
e x c l u s i v e l y o f a m i n e r a l d e r i v e d f r o m l e a d s u l p h i d e - g a l e n a 
c r y s t a l s ( non-moving p a r t s ) . When John Ambrose F l e m i n g i n v e n t e d 
t h e t h e r m i o n i c v a l v e i n 1904, i t q u i c k l y s u p e r c e d e d t h e 
s e m i c o n d u c t o r t e c h n o l o g y used i n t h e c r y s t a l r a d i o s e t s . The 
v a l v e w i r e l e s s became commonplace. 

N e v e r t h e l e s s t h e m a j o r d i s c o v e r i e s d u r i n g t h i s p e r i o d 
c o n t i n u e d t o t r a c e t h e e v o l u t i o n o f m i c r o e l e c t r o n i c s : 1895: 
Rontgen d i s c o v e r e d X-rays and s u b s e q u e n t l y worked on t h e 
c o n d u c t i o n of h e a t t h r o u g h c r y s t a l s ; 1897: J . J . Thomson 
d i s c o v e r e d t h e f i r s t s u b - a t o m i c p a r t i c l e - t h e e l e c t r o n . 1900: 
Max P l a n c k p o s t u l a t e d quantum t h e o r y and i n 1905 E i n s t e i n 
e x p l a i n e d B e c q u e r e l ' s p h o t o v o l t a i c e f f e c t . (For w h i c h he won t h e 
Nobel P r i z e f o r P h y s i c s , he d i d n o t w i n i t f o r t h e t h e o r y of 
r e l a t i v i t y ) . The c u l m i n i a t i o n o f t h i s t h i n k i n g came i n 1933 when 
B e r l i n p h y s i c i s t R.W. Pohl f o r e c a s t t h e d i s p l a c e m e n t o f t h e 
t r a d i t i o n a l v a l v e by m i n i a t u r e p i e c e s o f c r y s t a l t h r o u g h w h i c h i t 
w o u l d be p o s s i b l e t o r e g u l a t e t h e p a t h o f e l e c t r o n i c p u l s e s . 

On 2 3 r d December, 1947, t h r e e s c i e n t i s t s , John Bardeen, 
W a l t e r Houser B r a t t a i n and W i l l i a m S h o c k l e y w o r k i n g a t t h e B e l l 
Company L a b o r a t o r i e s i n New J e r s e y , a p p l i e d t h e t h e o r i e s 
o r i g i n a l l y p o s t u l a t e d by Faraday - s i x months l a t e r i n June, 
1948, t h e y succeeded i n d e v e l o p i n g t h e f i r s t germanium based 
t r a n s i s t o r . T h e i r d i s c o v e r y e a r n e d them t h e 1948 Nobel P r i z e f o r 
P h y s i c s . 

The f i r s t c o mputer t o use t r a n s i s t o r s was b u i l t by F e r r a n t i 
E l e c t r o n i c s i n 1953 - b u t i t was n o t u n t i l 1959 t h a t t r a n s i s t o r 
s a l e s o v e r t o o k t h o s e of v a l v e s and t h e 1960's b e f o r e t h e y were 
c o m m e r c i a l l y mass p r o d u c e d and u n i v e r s a l l y a d o p t e d by computer 
m a n u f a c t u r e r s . The A m e r i c a n s were s l o w t o r e c o g n i s e t h e 
i n e v i t a b l e c onsequences of a now o b s o l e t e v a l v e i n d u s t r y and t h e 
Japanese q u i c k l y t o o k t h e w o r l d l e a d i n t r a n s i s t o r p r o d u c t i o n . 

As m e n t i o n e d e a r l i e r , t h e i d e a o f p u t t i n g more t h a n one 
t r a n s i s t o r o r B i n a r y d i g i T o f i n f o r m a t i o n o n t o a v e r y s m a l l c h i p 
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o f germanium was o r i g i n a l l y p o s t u l a t e d i n 1952 by an E n g l i s h m a n : 
P r o f e s s o r G.W.A. Dummer o f t h e Royal Radar E s t a b l i s h m e n t , 
M a l v e r n . A y e a r l a t e r R o b e r t N. Noyce o f t h e F a i r c h i l d Camera 
and I n s t r u m e n t C o r p o r a t i o n , Jack S. K i l b y of Texas I n s t r u m e n t s 
I n c o r p o r a t e d and Jay W. L a t h r o p o f t h e Diamond Ordnance Fuze 
L a b o r a t o r i e s p e r f e c t e d and r e a l i s e d Dummer's p r o p o s e d t e c h n i q u e s . 

However germanium t r a n s i s t o r s p r o v e d i n e f f e c t i v e when t h e y 
became v e r y warm and i n 1955 t h e U.S. Army gave M i l l i a m S h o c k l e y 
$15 m i l l i o n t o d e v e l o p a t r a n s i s t o r made o u t o f s i l i c o n t h a t 
c o u l d w i t h s t a n d b a t t l e c o n d i t i o n s . S h o c k l e y l e f t t h e B e l l 
T e l e p h o n e L a b o r a t o r i e s and moved t o S t a n f o r d U n i v e r s i t y i n 
s o u t h e r n C a l i f o r n i a where he assembled a team of 8 b r i l l i a n t 
s c i e n t i s t s and e s t a b l i s h e d S h o c k l e y ' s S e m i c o n d u c t o r L a b o r a t o r i e s 
i n n e a r b y P a l o A l t o . I t was h e r e t h a t he prod u c e d t h e f i r s t 
r e v o l u t i o n a r y s i l i c o n based t r a n s i s t o r . ( S i l i c o n i s an element 
f o u n d i n sand and i s t h e r e f o r e i n p l e n t i f u l s u p p l y . The 
s u b s t a n c e i s p u r i f i e d by c h e m i s t s and p h y s i c i s t s t o a d e g r e e o f 
one a l i e n g r a i n i n one t h o u s a n d m i l l i o n ) . 

A f t e r two y e a r s t h e s c i e n t i s t s d e f e c t e d f r o m S h o c k l e y ' s 
o r g a n i s a t i o n t o t h e F a i r c h i l d Camera and I n s t r u m e n t C o r p o r a t i o n 
i n t h e Santa C l a r a v a l l e y a t t h e s o u t h e r n end o f San F r a n c i s c o 
Bay. M i t h t h e i r a s s i s t a n c e and under t h e g e n e r a l managership of 
R o b e r t N. Noyce, i n t e g r a t e d c i r c u i t t e c h n o l o g y was i n v e n t e d and 
t h e U n i t e d S t a t e s s u b s e q u e n t l y r e g a i n e d t h e w o r l d l e a d i n 
m i c r o e l e c t r o n i c s . 

The m i c r o e l e c t r o n i c s i n d u s t r y began t o expand r a p i d l y as 
s e v e r a l s e n i o r s c i e n t i s t s l e f t F a i r c h i l d t o f o r m t h e i r own 
co m p a n i e s . The s p e c t a c u l a r g r o w t h of f i r m s such as A q u e o n i c s , 
G e n e r a l D e v i c e s , S i g n e t i c s , S i l i c o n i x , I n t e l , N a t i o n a l 
S e m i c o n d u c t o r , Advanced M i c r o D e v i c e s p l u s numerous o t h e r s 
t o t a l l i n g o v e r 40, a l l o r i g i n a l l y or p r e s e n t l y owned and r u n by 
t h e F a i r c h i l d r e n , t r a n s f o r m e d t h e Sa n t a C l a r a V a l l e y i n t o a 
l u x u r i o u s l y modern i n d u s t r i a l e s t a t e . ' S i l i c o n V a l l e y ' , as i t 
became known, a f f o r d e d t h e w e a l t h y p o p u l a t i o n (Noyce has a 
p e r s o n a l f o r t u n e o f $50 m i l l i o n and 30 of h i s employees a r e 
m u l t i - m i l l i o n a i r e s ) an a g r e e a b l y c o n g e n i a l e n v i r o n m e n t w i t h 
e x c e l l e n t e d u c a t i o n a l , l e i s u r e and e n t e r t a i n m e n t f a c i l i t i e s . 
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To e n s u r e s u p e r i o r i t y o v e r t h e S o v i e t Union i n t h e 
d e v e l o p m e n t of g u i d e d m i s s i l e s and space t e c h n o l o g y , t h e U n i t e d 
S t a t e s Defence D e p a r t m e n t and t h e N a t i o n a l A e r o n a u t i c s and Space 
A d m i n i s t r a t i o n (NASA) r e q u i r e d m i n u t e , d e p e n d a b l e computer 
s y s t e m s c a p a b l e o f b e i n g f i t t e d i n t o t h e s e v e r e l y r e s t r i c t e d 
a r e a s w i t h i n n u c l e a r / c o n v e n t i o n a l weaponry and space c a p s u l e s and 
s h u t t l e s . Thus, w h i l s t t h e number of i n t e g r a t e d c i r c u i t s needed 
t o be m u l t i p l i e d s u b s t a n t i a l l y , t h e d i m e n s i o n s of t h e s i l i c o n 
c h i p base had t o r e m a i n f i x e d . C o n s e q u e n t l y , t h e U.S. Government 
i n j e c t e d immense f i n a n c i a l s u p p o r t i n t o d e f e n c e and space 
programmes and as a r e s u l t m i c r o e l e c t r o n i c t e c h n o l o g y was d r i v e n 
f o r w a r d a t an a s t o n i s h i n g r a t e . 

I t i s p o s s i b l e however t h a t t h e a c c e l e r a t e d d e v e l o p m e n t of 
m i c r o p r o c e s s o r power and m i c r o - m i n i a t u r i s a t i o n was n o t 
p r i n c i p a l l y due t o g u i d e d m i s s i l e and space t e c h n o l o g y b u t t o t h e 
u r g e n t , S o v i e t U n i o n i n s p i r e d , n e c e s s i t y f o r e x t r e m e l y e f f i c i e n t 
c l a n d e s t i n e d e / e n - c r y p t i o n ( d e / e n - c o d i n g ) work a t t h e N a t i o n a l 
S e c u r i t y Agency a t F o r t Meade, M a r y l a n d , U.S.A. (Sponsored by t h e 
U.S. D efence D e p a r t m e n t , I n t e r n a t i o n a l B u s i n e s s Machines ( I B M ) , 
t h e M a s s a c h u s e t t s I n s t i t u t e o f T e c h n o l o g y (MIT) and t h e Radio 
C o r p o r a t i o n o f A m e r i c a (RCA)). 

The s i n g l e s i l i c o n based t r a n s i s t o r or b i n a r y d i g i t o f 
i n f o r m a t i o n was d e v e l o p e d a t F a i r c h i l d i n 1959 by K u r t Lehovec 
and Jean H o e r n i - by 1964 t h e c h i p c o u l d accommodate 32 
t r a n s i s t o r s . The D i r e c t o r o f Research a t F a i r c h i l d , Gordon E. 
Moore, n o t e d t h i s d o u b l i n g e f f e c t and p r o j e c t e d t h e t r e n d i n t o 
i n f i n i t y , f o r e c a s t i n g t h a t t h e number of b i t s per c h i p would 
c o n t i n u e t o d o u b l e e v e r y y e a r . T h i s a s t o n i s h i n g p r e d i c t i o n 
became known as Moore's Law and p r o v e d t o be, and s t i l l i s 
p r o v i n g t o be, e x c e p t i o n a l l y a c c u r a t e . The a c c e l e r a t i o n e f f e c t 
i s n o t d i m i n i s h i n g and i s n o t l i k e l y t o do so u n t i l t h e f i n i t e 
l i m i t s o f m o l e c u l a r m i c r o - t r a n s i s t o r s a r e r e a c h e d . 

I n 1970 t h e r e was an i n c r e a s e f r o m 256 t o 1,024 components 
per c h i p ; as t h e s e f i g u r e s were becoming unmanageable 1,024 b i t s 
o f c o m p u t e r i n f o r m a t i o n was a b b r e v i a t e d t o 1 K i l o b i t o r IK. 1972 
saw t h e i n t r o d u c t i o n o f t h e 4,096 b i t c h i p ( 4 K ) , 1973 t h e 16,384 
b i t c h i p (16K) and i n 1976-77 t h e 65,536 b i n a r y d i g i t c h i p - t h e 
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64K was l a u n c h e d . 
These d e v e l o p m e n t s have e n a b l e d t h e p r o d u c t i o n o f i n t e g r a t e d 

c i r c u i t s c o n t a i n i n g numerous o v e r l a p p i n g and i n t e r c o n n e c t e d 
t r a n s i s t o r s on a w a f e r t h i n s i l i c o n base. C o l l e c t i v e l y t h e s e 
i n t e g r a t e d c i r c u i t s a r e known as m i c r o c i r c u i t s and t h i s k i n d o f 
t e c h n o l o g y i s c a l l e d m i c r o e l e c t r o n i c s . A m i c r o p r o c e s s o r i s 
c o m p i l e d by e t c h i n g t h e i n t r i c a t e c i r c u i t r y o f an e n t i r e computer 
s y s t e m t h r o u g h s e v e r a l l a y e r s of e x c e p t i o n a l l y f i n e t r a n s l u c e n t 
f i l m c a l l e d p h o t o g r a p h i c p r i n t i n g masks o n t o a c h i p o f s i l i c o n 5 
m i l l i m e t r e s s q u a r e . 

At each s t a g e o f t h e p r o c e s s t h e p h o t o g r a p h i c p r i n t i n g or 
p h o t o l i t h o g r a p h y i s f l o o d e d by u l t r a v i o l e t r a d i a t i o n l e a v i n g t h e 
r e q u i r e d and n e c e s s a r i l y c o a t e d e l e c t r o n c o n d u c t i n g c i r c u i t r y 
e n g r a v e d upon t h e c h i p - t h e u n c o v e r e d s e c t i o n s a r e c h e m i c a l l y 
d i s s o l v e d l e a v i n g t h e p r e s c r i b e d d i a g r a m m a t i c a l p a t t e r n t h u s 
p r o v i d i n g a n o n - c o n d u c t i n g a r e a . The l i n k between t h e c o n d u c t i n g 
and n o n - c o n d u c t i n g a r e a s i s made by m i c r o s c o p i c e l e c t r o n i c 
s w i t c h e s o r t r a n s i s t o r s . These o n - o f f s w i t c h e s a r e c a l l e d B i n a r y 
d i g i T s o r b i t s o f c o m p u t i n g i n f o r m a t i o n . Each c h i p i s r e p r o d u c e d 
a p p r o x i m a t e l y 250 t i m e s f r o m one w a f e r o f s i l i c o n . 

The t e c h n o l o g y f o r m i n i a t u r i s a t i o n a t t h i s l e v e l i s r e f e r r e d 
t o as Very L a r g e S c a l e I n t e g r a t i o n ( V L S I ) . The w o r l d l e a d e r s i n 
VSLI t e c h n o l o g y a r e t h e Nippon T e l e g r a p h and Telephone 
C o r p o r a t i o n . I n NTT's Musashino L a b o r a t o r i e s s c i e n t i s t s a r e 
a t t e m p t i n g t o d i s c o v e r t h e f i n i t e l i m i t s o f VSLI. I n 1982 t h e y 
s u c c e e d e d i n d e v e l o p i n g t h e w o r l d ' s f i r s t 256K c h i p c o n t a i n i n g 
262,144 b i t s o f computer i n f o r m a t i o n ; t h i s , d e s p i t e i n t e n s e 
c o m p e t i t i o n f r o m a l l t h e m a j o r e l e c t r o n i c companies and a t a t i m e 
when t h e 64K c h i p i s s t i l l i n i t s i n f a n c y . I t was H i t a c h i 
h o w ever, ( a l s o i n 1982) who made t h e f i r s t c o m m e r c i a l l y a v a i l a b l e 
256K c h i p - t h e c h i p i s now b e i n g mass prod u c e d by many 
s e m i c o n d u c t o r m a n u f a c t u r e r s : H i t a c h i , NTT, Nippon E l e c t r i c 
( w o r l d ' s l a r g e s t i n t e g r a t e d c i r c u i t ( c h i p ) m a n u f a c t u r e r ) , 
F u j i t s u , T o s h i b a , Texas I n s t r u m e n t s , M o t o r o l a , N a t i o n a l 
S e m i c o n d u c t o r , I n t e l , F a i r c h i l d , S i g n e t i c s , Advanced M i c r o 
D e v i c e s , Mostek, RCA, H a r r i s , M a t s u s h i t a E l e c t r i c , M i t s u b i s h i 
E l e c t r i c , Sony, F u j i E l e c t r i c , S h a r p , Tokyo Sanyo E l e c t r i c , Oki 
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E l e c t r i c , GEC-Marconi, P l e s s e y , F e r r a n t i , e t c . 
On 2 3 r d F e b r u a r y , 1984, Nippon T e l e g r a p h and Telephone 

announced t h e s u c c e s s f u l d e v e l o p m e n t and t e s t m a n u f a c t u r e o f t h e 
w o r l d ' s f i r s t m i l l i o n b i t c h i p : t h e m e g a b i t or 1,000K c h i p . 
Accommodating one m i l l i o n b i t s o f computer i n f o r m a t i o n , t h i s new 
c h i p has 4 t i m e s t h e memory-power of any m i c r o p r o c e s s o r c u r r e n t l y 
a v a l l a b l e . 

A m a g n e t i c b u b b l e memory, a s u b - s t r a n d of m i c r o e l e c t r o n i c 
t e c h n o l o g y , can s t o r e 4 m i l l i o n b i t s and p o t e n t i a l l y 100 m i l l i o n 
b i t s o f computer i n f o r m a t i o n ( o r t h e t e x t of 3 B i b l e s ) on a c h i p 
a p p r o x i m a t e l y 1 c e n t i m e t r e s q u a r e . The m a g n e t i c b u b b l e memory 
c o n s i s t s o f a s e r i e s of i n f i n i t e s i m a l p o c k e t s of magnetism ( t h e 
b u b b l e s ) t h a t can be t r a n s m i t t e d a c r o s s c o m m u n i c a t i o n l i n k s 
e t c h e d on a m i n u t e s l i v e r o f g a r n e t c r y s t a l . A m a g n e t i c f i e l d 
i n i t i a t e s t h e f i r i n g o f t h e m i c r o s c o p i c b u b b l e s (4/10 o f a m i c r o n 
o r 1/10,000 o f a c e n t i m e t r e i n d i a m e t e r ) p a s t numerous d e - c o d i n g 
a r e a s t h a t t r a n s l a t e t h e e x i s t e n c e o r n o n - e x i s t e n c e of t h e 
b u b b l e s i n t o t h e two d i g i t b i n a r y code s y s t e m . 

(Computer memory c h i p s a r e c a t e g o r i s e d as f o l l o w s : 
(1 ) Random a c c e s s memory (RAM) i s e s s e n t i a l l y t h e memory space 
( f o r p r o g r a m m i n g ) a v a i l a b l e t o t h e u s e r . U n l e s s s t o r e d on d i s c 
or c a s s e t t e a l l d a t a i s e r a s e d when t h e power i s s w i t c h e d o f f . 
(2) R e a d - o n l y memory (ROM) i s a pre-programmed c h i p w i t h a memory 
s t o r e t h a t can o n l y be r e a d f r o m - i t c a n n o t be a l t e r e d or 
w r i t t e n i n t o . 
( 3 ) M a g n e t i c b u b b l e memory s t o r e s and r e t a i n s a l l d a t a even when 
t h e power i s s w i t c h e d o f f . 

Computer i n f o r m a t i o n can be s t o r e d / a c c e s s e d v i a : 
(a ) C o n v e n t i o n a l t a p e c a s s e t t e : c a p a c i t y a p p r o x . 72,000 
c h a r a c t e r s on 30 m i n u t e s of t a p e . 
(b ) F l o p p y d i s c s (8 and 5.25 i n c h d i a m e t e r ) , m i c r o - f l o p p y d i s c s 
( 3 . 5 and 3 i n c h d i a m e t e r ) : c a p a c i t y a p p r o x . 5,000,000-320,000 
c h a r a c t e r s . 
( c ) M a g n e t i c b u b b l e memory ( 1 s q u a r e c e n t i m e t r e ) c a p a c i t y a p p r o x . 
3,000,000-500,000 c h a r a c t e r s . 
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(d) W i n c h e s t e r h a r d d i s c (5 i n c h d i a m e t e r ) , W i n c h e s t e r m i c r o - h a r d 
d i s c (3 i n c h d i a m e t e r ) : c a p a c i t y a p p r o x . 30-5 m i l l i o n 
c h a r a c t e r s ) . 

V e r y L a r g e S c a l e I n t e g r a t i o n has r e a c h e d t h e s t a g e where 
o p t i c a l m i n i a t u r i s a t i o n t e c h n i q u e s a r e u n s a t i s f a c t o r y . At such 
m i c r o s c o p i c l e v e l s t h e l i g h t waves used i n wa f e r f a b r i c a t i o n 
t e n d e d t o bend; t h e r e f o r e t o a v o i d l i g h t r e f r a c t i o n , much s h o r t e r 
w a v e l e n g t h s had t o be u t i l i z e d and t h i s i n v o l v e s X-ray and 
e l e c t r o n - b e a m l i t h o g r a p h y . 

The d i a g r a m m a t i c a l maze o f i n t e g r a t e d c i r c u i t r y i s drawn 
u s i n g Computer A i d e d D e s i g n (CAD) on a s c a l e of about 10,000 
t i m e s t h e s i z e o f t h e a c t u a l m i c r o p r o c e s s o r . The r e a s o n s f o r 
such m a s s i v e a m p l i f i c a t i o n a r e t h a t t h e numerous c o n n e c t i o n s 
measure o n l y one m i c r o n a c r o s s w h i c h i s a p p r o x i m a t e l y 1/50 of t h e 
w i d t h o f a human h a i r . 

The i n t e g r a t e d c i r c u i t r y on t o d a y ' s s i l i c o n c h i p i s 
c o m p a r a b l e t o a map 5 m i l l i m e t r e s s q u a r e r e p r e s e n t i n g t h e c l e a r l y 
d e f i n e d s t r e e t n e t w o r k o f a c i t y t h e s i z e o f San F r a n c i s c o - t h e 
f u t u r e s i l i c o n o r g a l l i u m c h i p w i l l r e m a i n 5 m i l l i m e t r e s s q u a r e 
b u t t h e c l e a r l y d e f i n e d s t r e e t n e t w o r k w i l l r e p r e s e n t a c i t y t h e 
s i z e o f t h e e n t i r e N o r t h A m e r i c a n c o n t i n e n t . 

F u r t h e r m o r e , i n 1982, Nippon T e l e g r a p h and Telep h o n e 
d e v e l o p e d an e l e c t r o n beam c a p a b l e o f e t c h i n g g o l d w i r e 
i n t e g r a t e d c i r c u i t b a r s 0.20 o f a m i c r o n i n d i a m e t e r or 5/1,000 
t h e w i d t h o f a human h a i r . I n a few y e a r s t h i s i n f i n i t e s i m a l 
m i c r o - m i n i a t u r i s a t i o n w i l l f a c i l i t a t e t h e dev e l o p m e n t o f t h e 4 
m i l l i o n b i t c h i p o r t h e 4,000 K c h i p f o l l o w e d i n 1990 by t h e 10 
m i l l i o n b i t c h i p or t h e 10,000 K c h i p ; and e v e n t u a l l y t h e 1 
b i l l i o n b i t c h i p o r t h e 1 m i l l i o n K c h i p . 

To p r o g r e s s f u r t h e r i t w o u l d be n e c e s s a r y t o a c c e l e r a t e t h e 
e l e c t r o n v e l o c i t y t h r o u g h o u t t h e u l t r a - f i n e g o l d w i r i n g . 
S c i e n t i s t s a t F u j i t s u f o u n d t h a t t h e e l e m e n t g a l l i u m , w h i c h has 
p r o v e d t o be a b e t t e r s e m i c o n d u c t o r t h a n s i l i c o n , p r o v i d e d t h e 
answer. G a l l i u m p e r m i t s t h e e l e c t r o n s t o be f i r e d a r o u n d t h e 
c i r c u i t r y 30 t i m e s f a s t e r t h a n c o n v e n t i o n a l s i l i c o n ... 

As a s e n i o r F u j i t s u p h y s i c i s t has p o i n t e d o u t : "... t o 
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f a b r i c a t e t h e t r a n s i s t o r we f o r m a h i g h l y p u r i f i e d l a y e r of 
g a l l i u m a r s e n i d e ; on t o p o f t h a t we add a l a y e r of a l u m i n i u m 
g a l l i u m a r s e n i d e . On t h e b o u n d a r y between t h e s e two l a y e r s i s 
f o r m e d a v e r y s p e c i a l r e g i o n where t h e e l e c t r o n g a i n s v e r y h i g h 
m o b i l i t y . We can use t h i s as t h e c h a n n e l of t h e t r a n s i s t o r s . 
The e l e c t r o n s move v e r y f a s t so we g e t a h i g h s w i t c h i n g speed 
t r a n s i s t o r . " ( S e n i o r F u j i t s u p h y s i c i s t , 1 5 t h March, 1982, i n 
T a y l o r , 1 5 t h March, BBC2 TV, H o r i z o n ) . 

B r i a n Josephson of t h e U n i v e r s i t y o f Cambridge won t h e 1962 
Nobel P h y s i c s P r i z e f o r h i s t h e o r e t i c a l work on f r e e z i n g , t o a 
t e m p e r a t u r e o f -273 d e g r e e s C e n t i g r a d e o r a b s o l u t e z e r o , t h e 
atoms and m o l e c u l e s i n m i c r o e l e c t r o n i c i n t e g r a t e d c i r c u i t r y . At 
t h e s e t e m p e r a t u r e s t h e e l e c t r o n s e n c o u n t e r no r e s i s t a n c e when 
t h e y a r e f i r e d a r o u n d t h e c i r c u i t r y n e t w o r k , s i m i l a r l y t h e m e t a l 
e l e c t r o n i c s w i t c h e s e n c o u n t e r no r e s i s t a n c e - t h e e l e c t r o n s 
become s u p e r c o n d u c t o r s and can t h e r e f o r e t r a n s m i t messages a t a 
v e l o c i t y measured i n 1-10 p i c o s e c o n d s ( o r m i l l i o n t h s o f a 
m i l l i o n t h of a s e c o n d ) . P h y s i c i s t s a t IBM, t h e B e l l Telephone 
L a b o r a t o r i e s and H i t a c h i e t c . , a r e r e s e a r c h i n g i n t o t h e f i n i t e 
l i m i t s o f t h e Josephson J u n c t i o n e f f e c t , u n f o r t u n a t e l y however, 
f o r t h e s u p e r - f a s t s w i t c h i n g t o be e f f e c t i v e t h e c i r c u i t s must be 
immersed i n l i q u i d h e l i u m a t -269 d e g r e e s C e n t i g r a d e . I n 
S eptember, 1983, H i t a c h i announced t h e d e v e l o p m e n t of an 
e x p e r i m e n t a l (1.5 m i c r o n s s q u a r e ) Joseph J u n c t i o n f a b r i c a t e d f r o m 
n i o b i u m c a p a b l e of o p e r a t i n g a t s w i t c h i n g speeds o f 5.5 
t r i l l i o n t h s o f a s e c o n d . 

The Josephson J u n c t i o n computer c o u l d f a c i l i t a t e 250 m i l l i o n 
o p e r a t i o n s p e r s e c o n d . Y e t , i f t h e i n t e r v e n i n g atoms and 
m o l e c u l e s , t h a t i m p i n g e upon t h e p a t h of t h e e l e c t r o n , c o u l d be 
' f r o z e n ' by a r t i f i c i a l l y r e - a r r a n g i n g t h e r e g u l a r a t o m i c 
s t r u c t u r e s r a t h e r t h a n v i a t e m p e r a t u r e s o f -273 d e g r e e s 
C e n t i g r a d e , t h e n I b e l i e v e i t w i l l p r o b a b l y be t h i s f o r m e r method 
t h a t w i l l p r o d u c e t h e f i r s t c o m m e r c i a l s u p e r - f a s t c h i p ... 

The d i m e n s i o n s of c o n v e n t i o n a l m i c r o p r o c e s s o r s t r u c t u r e s a r e 
a p p r o a c h i n g t h e l i m i t s n a t u r e p r o v i d e s i n i t s own r e g u l a r a t o m i c 
a r r a n g e m e n t s , b u t i f t h e s e l i m i t s c o u l d be t r a n s c e n d e d i n t h e 
f o r m o f an a r t i f i c i a l s u p e r - l a t t i c e s t r u c t u r e m e a s u r i n g o n l y a 
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few m i l l i m e t r e s t h i c k y e t c o n s i s t i n g o f a m i l l i o n a t o m - f i n e 
l a y e r s o f d i f f e r e n t m a t e r i a l s , ( p r o d u c e d v i a m o l e c u l a r beam 
e p i t a x y l a y e r i n g ) i t may be p o s s i b l e t o f a b r i c a t e an u l t r a t h i n 
c h i p t h a t c o u l d f i r e s u p e r - f a s t e l e c t r o n s around i t s i n t e g r a t e d 
c i r c u i t r y v i a what p h y s i c i s t s c a l l ' b a l l i s t i c t r a n s p o r t ' . 

The d e v e l o p m e n t of b a l l i s t i c t r a n s p o r t i s dependent upon 
r e d u c i n g t h e d i s t a n c e t h e e l e c t r o n has t o t r a v e l a c r o s s t h e 
m i c r o e l e c t r o n i c d e v i c e and t h e p r o b a b i l i t y o f i t c o l l i d i n g w i t h 
any i n t e r v e n i n g atoms. Any d e v i a t i o n f r o m t h e e l e c t r o n ' s p a t h 
i m p i n g e s upon i t s e f f i c i e n c y . T h e r e f o r e an i n c r e a s i n g l y s h o r t 
a t o m - f r e e e l e c t r o n p a t h w i l l c o r r e s p o n d i n g l y i n c r e a s e 
m i c r o p r o c e s s o r e f f i c i e n c y and power. M o l e c u l a r beam e p i t a x y 
l a y e r i n g a p p l i e d i n c o n j u n c t i o n w i t h an e l e c t r o n - b e a m c o u l d 
p r o d u c e t h e w o r l d ' s f i r s t m i c r o s c o p i c s u p e r - f a s t c h i p ; and 
t h e o r e t i c a l l y s w i t c h i n g speeds of p e r h a p s a t h o u s a n d t h o f an 
a t t o s e c o n d (a m i l l i o n t h o f a p i c o s e c o n d or a t h o u s a n d t h of a 
t r i l l i o n t h o f a s e c o n d , 10"^') w h i c h a r e a p p r o a c h i n g t h e speed of 
l i g h t . 

P h y s i c i s t Dr. M i c h a e l Pepper ( 1 6 t h J a n u a r y , 1984, i n G i l l i n g , 
1 6 t h J a n u a r y , 1984, BBC2 TV, H o r i z o n ) of t h e C a v e n d i s h 
L a b o r a t o r y , D e p a r t m e n t of P h y s i c s , U n i v e r s i t y of Cambridge, has 
p o i n t e d o u t t h a t t h i s d e g r e e o f s u p e r - m i c r o - m i n i a t u r i s a t i o n p u t s 
s e m i c o n d u c t o r t e c h n o l o g y i n t o a c o m p l e t e l y new r e g i m e of p h y s i c s 
where some c o n v e n t i o n a l s c i e n t i f i c l a w s do n o t a p p l y . 

On 1 s t December, 1983, P l e s s e y announced a £50 m i l l i o n 
i n v e s t m e n t programme i n t o t h e d e v e l o p m e n t of t h e m i s c r o s c o p i c 
g a l l i u m a r s e n i d e s u p e r - c h i p . T h e i r p l a n i s t o become t h e w o r l d 
l e a d e r i n g a l l i u m a r s e n i d e c h i p f a b r i c a t i o n , and i n t e n d t o o b t a i n 
15 p e r c e n t o f t h e w o r l d market by 1989. The c h i p or 
m i c r o p r o c e s s o r P l e s s e y have j u s t l a u n c h e d has g o l d w i r e 
c o n n e c t i o n s 0.25 o f a m i c r o n i n d i a m e t e r or 1/200 t h e w i d t h of a 
human h a i r . 

M o r e o v e r , i n t h e E n g i n e e r i n g Department L a b o r a t o r y a t t h e 
U n i v e r s i t y of C a m b r i d g e , Dr. Haroon Ahmed (1983) has succeeded i n 
e t c h i n g l i n e s 0.05 o f a m i c r o n i n d i a m e t e r or 1/1000 t h e w i d t h of 
a human h a i r o n t o s l i v e r s o f s i l i c o n and g a l l i u m . T h i s 
m i c r o - m i n i a t u r i s a t i o n c o u l d accommodate 100 m i l l i o n i n f i n i t e s i m a l 
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s q u a r e s o n t o a s i n g l e m i c r o s c o p i c d o t o f s i l i c o n o r g a l l i u n , 
a l t e r n a t i v e l y t h e e n t i r e t e x t o f t h e B i b l e c o u l d be r e p r o d u c e d 20 
t i m e s on a p i e c e o f s i l i c o n o r g a l l i u m t h e s i z e of a p i n - h e a d . 

The u l t i m a t e i n m i c r o - m i n i a t u r i s a t i o n c o u l d w e l l depend upon 
t h e p r o f i c i e n c y o f r e s e a r c h c h e m i s t s t o s y n t h e s i s e 
t h r e e - d i m e n s i o n a l m i c r o - t r a n s i s t o r s w i t c h e s f r o m i n o r g a n i c 
c h e m i c a l s . The c h e m i c a l t r a n s i s t o r s w i t c h e s t h a t have a l r e a d y 
been c o n s t r u c t e d a r e s m a l l e r t h a n a B a c i l l u s B a c t e r i u m m e a s u r i n g 
2 m i c r o n s o r 79 m i U i o n t h s o f an i n c h . (Some s c i e n t i s t s c o n s i d e r 
t h e s e t r a n s i s t o r s t o be a l m o s t l a r g e ) . 

Dr. F o r r e s t L. C a r t e r , a r e s e a r c h c h e m i s t a t t h e U n i t e d 
S t a t e s Naval R e s earch L a b o r a t o r y i n W a s h i n g t o n D.C. e s t i m a t e s 
t h a t by 2010 i t w i l l be p o s s i b l e t o accommodate ... 

"... a m i l l i o n b i l l i o n m o l e c u l a r s w i t c h e s w i t h i n t h e a r e a of 
one c u b i c c e n t i m e t r e , more, p r o b a b l y , t h a n a l l t h e t r a n s i s t o r s 
e v e r made." ( C a r t e r , O c t o b e r , 1982, i n B o r a i k o , O c t o b e r , 1982, 
N a t i o n a l G e o g r a p h i c , p . 4 4 4 ) . 

The p r i n c i p a l s c i e n t i f i c i n v e n t i o n s and d i s c o v e r i e s i n h e r e n t 
w i t h i n t h e p a r a l l e l h i s t o r i e s ( s i n c e a b o u t 1830) of a u t o m a t a and 
m i c r o e l e c t r o n i c s c u l m i n a t e d i n t h e d e v e l o p m e n t of i n t e g r a t e d 
c i r c u i t t e c h n o l o g y - t h u s p u l l i n g t o g e t h e r f o r t h e f i r s t t i m e t h e 
t w i n s t r a n d s o f a u t o m a t i o n and modern e l e c t r o n i c s . 

Y e t , because of t h e s e p a r a l l e l h i s t o r i e s , i t would be wrong 
t o asssume t h a t t h e d i g i t a l computer i s an i n t r i n s i c a l l y 
e l e c t r o n i c d e v i c e - i n d e e d , i t i s now t h e o r e t i c a l l y p o s s i b l e t o 
c o n s t r u c t an o p t i c a l c omputer c a p a b l e of u t i l i z i n g t h e 
c o n c e n t r a t e d l i g h t o f l a s e r - b e a m r a d i a t i o n as opposed t o 
c o n v e n t i o n a l e l e c t r i c c u r r e n t c o m m u n i c a t i o n . 

By f i r i n g p h o t o n p a r t i c l e s a r o u n d an i n f i n i t e l y complex 
n e t w o r k o f o p t i c a l m i c r o - c i r c u i t r y t h e a c c e l e r a t e d v e l o c i t y of 
t h e l a s e r - b e a m r a d i a t i o n may be a b l e t o o p e r a t e t h e o p t i c a l 
m i c r o - t r a n s i s t o r s w i t c h e s 1,000 t i m e s f a s t e r t h a n t h e most 
e f f i c i e n t m i c r o e l e c t r o n i c c o m p u t e r . O p t i c a l c o m p u t i n g o r i g i n a t e d 
i n t h e ISBO's and 1890's t h r o u g h t h e work of French p h y s i c i s t s 
C h a r l e s F a b r y and A l f r e d P e r o t - p r i n c i p a l l y because o f t h e i r 
i n v e n t i o n i n 1B96 o f an i n g e n i o u s o p t i c a l d e v i c e d e s i g n e d f o r 
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m e a s u r i n g t h e w a v e l e n g t h o f a p a r t i c u l a r s p e c t r u m of c o l o u r s . 
The F a b r y - P e r o t i n t e r f e r o m e t e r , as i t became known, p r o v e d t o be 
a s u p e r b example of o p t i c a l p r e c i s i o n e n g i n e e r i n g and was 
s u b s e q u e n t l y used e x t e n s i v e l y t h r o u g h o u t t h e f i e l d of o p t i c a l 
s c i e n c e . 

However i t was n o t u n t i l a b o u t 1974-1976 t h a t i t became 
t e c h n i c a l l y p o s s i b l e t o t r a n s m i t b i n a r y c o m p u t i n g s i g n a l s by 
l a s e r - b e a m r a d i a t i o n r a t h e r t h a n e l e c t r i c c u r r e n t . (The l e a d i n g 
r e s e a c h c e n t r e s a r e H e r i o t - W a t t U n i v e r s i t y , E d i n b u r g h } B e l l 
T e l e p h o n e L a b o r a t o r i e s , New J e r s e y and t h e U n i v e r s i t y o f 
A r i z o n a ) . 

E i t a n Abraham, C o l i n T. Seaton and S. Desmond S m i t h o f 
H e r i o t - W a t t U n i v e r s i t y i n E d i n b u r g h have a l r e a d y b u i l t a c r y s t a l 
based o p t i c a l ' t r a n s p h a s o r ' (1982-83) c a p a b l e o f o p e r a t i o n a l 
s w i t c h i n g a n a l o g o u s t o t h a t o f t h e c o n v e n t i o n a l t r a n s i s t o r . But 
w hereas t h e f a s t e s t m i c r o e l e c t r o n i c t r a n s i s t o r s w i t c h e s o p e r a t e 
i n l e s s t h a n one nanosecond o r one b i l l i o n t h of a s e c o n d , 10~'', 
( e x c e p t v i a t h e Josephson J u n c t i o n e f f e c t and v i a b a l l i s t i c 
t r a n s p o r t , see p r e v i o u s e x a m p l e s ) t h e o p t i c a l t r a n s p h a s o r c o u l d 
o p e r a t e a t a p p r o x i m a t e l y one p i c o s e c o n d or one t h o u s a n d t h of a 
b i l l i o n t h of a s e c o n d , 10~*^. T h i s w o u l d r e s u l t i n one t r i l l i o n 
c o m p u t e r o p e r a t i o n s p e r second. Because t h e o p t i c a l computer 
( w h i c h c o u l d be c o m p l e t e d by 1993) would use l a s e r - b e a m 
r a d i a t i o n , f i r i n g p h o t o n p a r t i c l e s a t ( t h e o r e t i c a l l y ) t h e speed 
of l i g h t (186,000 m i l e s per second) a r o u n d t h e o p t i c a l c i r c u i t r y 
t h e f i n i t e v e l o c i t y o f t r a n s m i t t i n g c o m p u t e r - i n f o r m a t i o n w i l l 
have been r e a c h e d . 

The t r a n s m i s s i o n of l a s e r - l i g h t has a l r e a d y been d e v e l o p e d 
and u t i l i z e d i n t h e f o r m o f t h e m i c r o e l e c t r o n i c a s s o c i a t e d 
t e c h n o l o g y - t h e o p t i c a l f i b r e c o m m u n i c a t i o n l i n k . C o n v e n t i o n a l 
e l e c t r i c a l l y g o v e r n e d w i r e d c a b l e s a r e r e l a t i v e l y cumbersome -
t h e y can o n l y t r a n s m i t an e x t r e m e l y l i m i t e d amount of computer 
i n f o r m a t i o n , and can o n l y h a n d l e a c o m p a r a t i v e l y s m a l l number of 
t e l e p h o n e c a l l s and c a b l e t e l e v i s i o n c h a n n e l s . I n d i v i d u a l l i n k s 
a r e s u s c e p t i b l e t o e l e c t r i c a l i n t e r f e r e n c e f r o m p a r a l l e l w i r i n g 
and r e q u i r e c o n s t a n t m a i n t e n a n c e . 

The o p e r a t i o n a l mode of f i b r e o p t i c s i s t o f i r e l a s e r - l i g h t 
a t u l t r a h i g h speed t h r o u g h e x c e p t i o n a l l y f i n e f i b r e s of g l a s s 
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t h e d i a m e t e r o f human h a i r - m i c r o p r o c e s s o r s a t e i t h e r end of 
t h e l i n k decode t h e l a s e r - l i g h t i n f o r m a t i o n so t h a t t h e c o m p u t e r , 
t e l e p h o n e or t e l e v i s i o n can r e c e i v e t h e un s c r a m b l e d d a t a 
i m m e d i a t e l y . The system i s s i g n i f i c a n t l y f a s t e r and more 
e f f i c i e n t t h a n c o n v e n t i o n a l w i r i n g , i n t e r f e r e n c e - f r e e and 
consumes a m i n i m a l amount o f power. 

T a b l e 1: CHANNEL CAPACITIES (APPROX.) 

COMMUNICATION 
CHANNEL 

NUMBER OF 
TELEPHONE 
CIRCUITS 

COST PER 
TELEPHONE 
CIRCUIT 

NUMBER OF 
TELEVISION 
CHANNELS 

PAIRED CABLE 
COAXIAL CABLE 
TERRESTRIAL-MICROWAVE 
SATELLITE - (INTELSAT 5) 
WAVEGUIDE (TEO 1) 
FIBRE OPTICS 

500 
30,000 

10= 
10= 
10= 
10° 

$200 
$ 30 
$ 15 
$ 30 
$ 1 

9 

1 
30 

100 
100 
100 
10= 

( S o u r c e : Adapted f r o m C a w k e l l , J u l y , A u g u s t , 1978, i n F o r e s t e r 
ed. 1 9 8 1 , p . 2 5 8 ) . 

I b e l i e v e t h a t t h e most g r a p h i c examples of d e v e l o p m e n t a l and 
a c t u a l speed o f m i c r o e l e c t r o n i c t e c h n o l o g y a r e as f o l l o w s : 

I n c o m p a r i s o n w i t h t h e 1945 ENIAC e l e c t r o n i c d i g i t a l computer 
t h e 1984 m i c r o - c o m p u t e r has c o n s i d e r a b l y more c o m p u t i n g c a p a c i t y , 
i s c o n s i d e r a b l y f a s t e r , has a much l a r g e r memory, consumes t h e 
power o f an e l e c t r i c l i g h t b u l b as opposed t o a steam e n g i n e , i s 
ab o u t 10,000 t i m e s more r e l i a b l e , o c c u p i e s 1/30,000 of t h e volume 
and c o s t s 1/10,000 as much. I f t h e motor i n d u s t r y had e n j o y e d a 
d e v e l o p m e n t a l a c c e l e r a t i o n s i m i l a r t o t h a t of t h e 
m i c r o e l e c t r o n i c s i n d u s t r y , a R o l l s Royce would c o s t l e s s t h a n £2, 
r u n f o r a b o u t 25 y e a r s on 1 p i n t of p e t r o l and d e l i v e r t h e same 
p o w e r - t h r u s t as t h o s e t u r b i n e - e n g i n e s d r i v i n g t h e QE2. 

M i c r o p r o c e s s o r s r e l e a s e about 1 b i t of computer i n f o r m a t i o n 
e v e r y 30 b i l l i o n t h o f a second - t h e e q u i v a l e n t o f r e a d i n g t h e 
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e n t i r e B i b l e i n 1.5 seconds. The e l e c t r o n s a r e f i r e d a r o u n d t h e 
i n t e g r a t e d c i r c u i t r y i n a few nanoseconds or a few b i l l i o n t h s of 
a s e c o n d . L i g h t , w h i c h t a k e s a p p r o x i m a t e l y 1.25 seconds t o r e a c h 
t h e Moon ( f r o m E a r t h ) , can o n l y t r a v e l 12 i n c h e s i n one 
nanosecond. 

T a b l e 2: GENERATIONAL DEVELOPMENT OF COMPUTERS 

APPROXIMATE GENERATION TECHNOLOGY/ELEMENT 
DATES 

1939 - 1953 1 
1953 - 1959/1964 2 

1959/1964 - 1976 3 

1976 - 1990? 4 

1990? - ? 5 6 7 8 ? 

V a l v e 
Germanium/Early S i l i c o n T r a n s i s t o r s 
( S m a l l S c a l e I n t e g r a t i o n , SSI) 
S i l i c o n T r a n s i s t o r s (Medium 
S c a l e I n t e g r a t i o n , MSI - La r g e 
S c a l e I n t e g r a t i o n , L S I ) 
S i l i c o n / G a l 1 i u m M i c r o - T r a n s i s t o r s 
( V e r y L a r g e S c a l e I n t e g r a t i o n VLSI) 
S i l i c o n / B a l l i u m M i c r o - T r a n s i s t o r s 
(Immense S c a l e I n t e g r a t i o n , I S I ) 
C r y s t a l l i n e M a t e r i a l Based O p t i c a l 
T r a n s p h a s o r 

A t h i r d p a r a l l e l , y e t i n e x t r i c a b l y a s s o c i a t e d and 
i n t e r c o n n e c t i n g s t r a n d , i s t h a t of work. Automata has a l r e a d y 
a f f e c t e d t h e p a t t e r n o f work c o n s i d e r a b l y , b u t o n l y now, f o r t h e 
f i r s t t i m e , i n t h e l a t e 1970's and e a r l y 1980's have a l l t h r e e 
e l e m e n t s a u t o m a t a , m i c r o e l e c t r o n i c s and work, d r a m a t i c a l l y f u s e d 
t o g e t h e r t o p r o v i d e t h e o p p o r t u n i t y t o change our c o n v e n t i o n a l 
a t t i t u d e s t o work i r r e v o c a b l y . 
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MICROELECTRONICS*: 
I n a d d i t i o n t o t h e s o u r c e r e f e r e n c e s a l r e a d y q u o t e d t h e p r e v i o u s 
a c c o u n t was based upon i n f o r m a t i o n g l e a n e d f r o m : 
Abraham, E., S e a t o n , C.T. and S m i t h , S.D. ( F e b r u a r y , 1 9 8 3 ) , 'The 
O p t i c a l Computer', S c i e n t i f i c A m e r i c a n , ( F e b r u a r y , 1 9 8 3 ) , Volume 
248, Number 2, p p . 6 3 - 7 1 . 
Andrews, G. (2nd December, 1 9 8 3 ) , ' P l e s s e y backs s u p e r - c h i p w i t h 
£50 m i l l i o n ' . F i n a n c i a l G u a r d i a n , The G u a r d i a n , (2nd December, 
1 9 8 3 ) . 
BBC2 T e l e v i s i o n , ( 6 t h F e b r u a r y , 1 9 8 4 ) , H o r i z o n , 'Spies i n t h e 
W i r e s ' . 
B o r a i k o , A.A. ( O c t o b e r , 1 9 8 2 ) , 'The C h i p : E l e c t r o n i c M i n i - M a r v e l 
T h a t I s Changing Your L i f e ' , N a t i o n a l G e o g r a p h i c , ( O c t o b e r , 
1 9 8 2 ) , Volume 162, Number 4, pp.421-456. 
Chambers's E n c y c l o p a e d i a ( 1 9 5 9 ) , New E d i t i o n , M i c h a e l Faraday 
( 1 7 9 1 - 1 8 6 7 ) , Volume V, George Newnes L i m i t e d , London. 
Channel 4 T e l e v i s i o n , ( J a n u a r y , 1 9 8 4 ) , Space I n v a d e r s . 
G i l l i n g , R. ( 1 6 t h J a n u a r y , 1 9 8 4 ) , BBC2 T e l e v i s i o n , H o r i z o n , 
' M i c r o w o r l d ' . 
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CHAPTER 3: WORK* 

"The c h u r c h d e v e l o p e d a new d o c t r i n e of t h e i m p o r t a n c e of 
work b u t s t r i c t l y as an i n s t r u m e n t o f s p i r i t u a l p u r p o s e . The 
B e n e d i c t i n e r u l e e mphasised t h e s p i r i t u a l danger of i d l e n e s s and 
o r d e r e d r e g u l a r work a t f i x e d t i m e s o f t h e day i n o r d e r t o r e d u c e 
i t . The c h u r c h a l s o recommended l a b o u r as a penance on good 
s c r i p t u r a l a u t h o r i t y e m a n a t i n g f r o m man's f a l l . Work was a 
d i s c i p l i n e , i t c o n t r i b u t e d t o t h e C h r i s t i a n v i r t u e of o b e d i e n c e . 
I t was n o t seen as n o b l e , o r r e w a r d i n g , or s a t i s f y i n g , i t s v e r y 
e n d l e s s n e s s and t e d i u m were s p i r i t u a l l y v a l u a b l e i n t h a t i t 
c o n t r i b u t e d t o C h r i s t i a n r e s i g n a t i o n . " ( A n t h o n y , 1977, p . 3 7 ) . 

" I f work were a good t h i n g t h e r i c h w o u l d have f o u n d a way of 
k e e p i n g i t t o t h e m s e l v e s . " (An o l d H a i t i a n p r o v e r b ) . ( J e n k i n s 
and Sherman, 198 1 , p . 5 0 ) . 

" I l i k e w o r k ; i t f a s c i n a t e s me. I can s i t and l o o k a t i t f o r 
h o u r s . " (Jerome, 1968, p. 1 4 4 ) . 

The a n c i e n t Greeks and Romans c o n s i d e r e d work t o be a 
p u n i s h m e n t , d e b a s i n g and a c u r s e t h a t had a c o r r u p t i n g e f f e c t 
upon t h e m i n d , however t h e p u r s u i t o f l e i s u r e was t h o u g h t t o 
p r o v i d e man w i t h a chance t o e x e r c i s e h i s mind and s p i r i t : an 
o p p o r t u n i t y f o r c o n t e m p l a t i o n . 

Greek p h i l o s o p h e r s a c c e p t e d , a l b e i t r e l u c t a n t l y , t h a t 
a g r i c u l t u r a l work was a n e c e s s i t y because i t p r o v i d e d s u s t e n a n c e 
and i n d e p e n d e n c e . Work "was n o t a s s i g n e d t h e moral v a l u e w h i c h 
i t has g a i n e d f r o m 20 c e n t u r i e s o f C h r i s t i a n i t y ... 

"... t o be s u r e , t h e i l l i b e r a l a r t s ... a r e spoken a g a i n s t 
and a r e , n a t u r a l l y enough, h e l d i n u t t e r d i s d a i n i n o u r s t a t e s . 
For t h e y s p o i l t h e b o d i e s o f t h e workmen and t h e f o r e m e n , f o r c i n g 
them t o s i t s t i l l and l i v e i n d o o r s , and i n some cases t o spend 
t h e day a t t h e f i r e . The s o f t e n i n g of t h e body i n v o l v e s a 
s e r i o u s w e a k e n i n g of t h e m i n d." (Mosse, 1969, on t y p e s o f work 
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i n Xenophon, p.25, i n A n t h o n y , 1977, p . I S . ) 
The Hebrews b e l i e v e d work t o be a r d u o u s and d i s a g r e e a b l e t o i l 

b u t i t was n o n e t h e l e s s a means of a t o n i n g f o r s i n and r e g a i n i n g 
l o s t s p i r i t u a l d i g n i t y . 

M e d i a e v a l C h r i s t i a n i t y s t r e s s e d t h e d e g r a d a t i o n and low 
i m p o r t a n c e o f w o r k , y e t a d m i t t e d t h a t i t d i d a l l o w c h a r i t a b l e 
e n d e a vour and t h e p u r i f i c a t i o n of t h e body, s o u l and mind - and 
t h u s p r e v e n t e d i n f i l t r a t i o n o f any " e v i l t h o u g h t s and h a b i t s " . 
( F o x , 1 9 7 1 , p . 3 ) . 

C o n t r a r y t o t h e p a r a l l e l d e v e l o p m e n t o f P r o t e s t a n t i s m , t h e 
d o c t r i n e o f e a r l y C a t h o l i c i s m ( 1 6 t h c e n t u r y ) d e c l a r e d t h a t 
i d e a l l y t h e r e s h o u l d be no work as t h i s would a l l o w c o n t e m p l a t i o n 
and a s p i r i t i u a l l i f e . I n d e e d p u r e c o n t e m p l a t i o n was r e g a r d e d as 
b e i n g more i m p o r t a n t t h a n even m o n a s t e r y work. 

The P r o t e s t a n t work e t h i c was i n i t i a l l y d e r i v e d f r o m t h e 
i m m ensely i n f l u e n t i a l t e a c h i n g s of t h e German r e l i g i o u s l e a d e r 
M a r t i n L u t h e r ( 1 4 8 3 - 1 5 4 6 ) . W h i l s t a g r e e i n g a t f i r s t w i t h t h e 
C a t h o l i c p r e c e p t o f work b e i n g t h e s c o u r g e and m i s f o r t u n e of t h e 
w i c k e d , t h e L u t h e r a n movement a s s e r t e d t h e h o l i n e s s , s a n c t i t y and 
goodness i m p l i c i t i n man's d a i l y l a b o u r s . An i n d i v i d u a l ' s work 
w i t h i n t h e i r p r o f e s s i o n must be t o t a l l y f a u l t l e s s . The 
d e f i n i t i o n o f p r o f e s s i o n was f u r t h e r d e v e l o p e d i n t o an 
i n d i v i d u a l ' s ' c a l l i n g ' ... t o work a t one's ' c a l l i n g ' was t o 
s e r v e God and a t t a i n s p i r i t u a l s a l v a t i o n . I n c r e a s i n g l y , t h e 
P r o t e s t a n t e t h o s o f work was i n c u l c a t i n g t h e i n d i v i d u a l w i t h t h e 
e x t r e m e l y p o w e r f u l and p e r s u a s i v e b e l i e f t h a t work was " t h e base 
and key o f l i f e " . ( P a r k e r , 1 9 7 1 , p . 3 ) . 

And i n t h e mid - second h a l f o f t h e 1 6 t h c e n t u r y C a t h o l i c 
t e a c h i n g s moved much c l o s e r t o t h o s e o f t h e P r o t e s t a n t work e t h i c 
by a d m i t t i n g t h a t work was a l s o a means of a c q u i r i n g and 
d i s p l a y i n g c h a r i t y , goodness and p u r i f i c a t i o n . The r i g h t e o u s 
e t h i c o f h o n e s t endeavour was b e g i n n i n g t o i n d o c t r i n a t e t h e 
s o c i e t a l c o n s c i o u s n e s s . 

John C a l v i n (1509-1564) t h e F r e n c h P r o t e s t a n t t h e o l o g i a n and 
Geneva based S w i s s R e f o r m e r , c o n c e n t r a t e d , a m p l i f i e d and e x t e n d e d 
t h e s e b e l i e f s w i t h h i s n o t i o n o f p r e d e s t i n a t i o n and e l e c t i o n t o 
s a l v a t i o n . He b e l i e v e d t h a t a m i n o r i t y o f men " a r e p r e d e s t i n e d 



42 

u n t o e v e r l a s t i n g l i f e , and o t h e r s o r d a i n e d t o e v e r l a s t i n g d e a t h " ; 
( A n t h o n y , 1977, p.41) any d e v i a t i o n f r o m t h i s e d i c t would be i n 
d i r e c t c o n t r a v e n t i o n t o God's e t e r n a l d e c r e e s and i m p l y t h a t t h e 
p r e c e p t of p r e d e s t i n a t i o n c o u l d be r e v e r s e d by means of human 
i n t e r v e n t i o n . 

C a l v i n c o n s i d e r e d i t v i r t u o u s t o r e m a i n w i t h i n t h e c l a s s o r 
p r o f e s s i o n t o w h i c h one was b o r n ... i t i s t h e w i l l of God t h a t 
a l l men (no m a t t e r how w e a l t h y ) s h o u l d work. A u s t e r i t y was 
deemed t o be good and r i g h t e o u s . The f i n a n c i a l r e w a r d s and 
l u x u r i e s g a i n e d t h r o u g h work s h o u l d be d i s c a r d e d - t h e o n l y 
i n h e r e n t v a l u e o f any l a b o u r was i f i t " h e l p e d e s t a b l i s h t h e 
kingdom o f God on e a r t h " . (Fox, 1 9 7 1 , p . 3 ) . He p r e d i c t e d t h e 
d e s t r u c t i o n o f "any kingdom w h i c h i s n o t r u l e d by t h e s c e p t r e of 
God, t h a t i s by H i s d i v i n e word". ( C a l v i n i n Bonnet ed. 1854, i n 
H e n d e r s o n , 1959, Chambers's E n c y c l o p a e d i a V o l . 1 1 p . 8 0 0 ) . For 
C a l v i n , work was n o t j u s t e c o n o m i c a l l y e s s e n t i a l , i t was a moral 
n e c e s s i t y . 

But as Weber (1967) p o i n t e d o u t t h e r e was never any s p e c i f i c 
d i r e c t i v e f r o m t h e B i b l e o r d a i n i n g such a p h i l o s o p h y . I n d e e d t h e 
n o t i o n o f one's c a l l i n g or w o r d l y a c t i v i t y c o u l d be s a i d t o be 
r e p u d i a t e d i n t h e L o r d ' s P r a y e r ('Give us t h i s day our d a i l y 
b r e a d ' ) and t r e a t e d w i t h a t b e s t i n d i f f e r e n c e and a t w o r s t 
h o s t i l i t y i n t h e New T e s t a m e n t . M o r e o v e r , Weber a r g u e s t h a t 
L u t h e r ' s i n i t i a l t e a c h i n g s were i n f a c t p e r f e c t l y c o n s i s t e n t and 
i n r e l i g i o u s a l i g n m e n t w i t h t h e a f o r e m e n t i o n e d b i b l i c a l 
p r i n c i p l e s . The a c q u i s i t i o n o f m a t e r i a l w e a l t h beyond t h a t of 
p e r s o n a l need was r e g a r d e d as a s i g n o f absence o f g r a c e . 
However, as L u t h e r became more i n v o l v e d i n s e c u l a r a c t i v i t i e s 
"... he came t o v a l u e work i n t h e w o r l d more h i g h l y " . ( A n t h o n y , 
1977, p . 4 1 ) . A l s o c o n t r a r y t o C a l v i n , L u t h e r b e l i e v e d i t 
p o s s i b l e t o f o r f e i t a s t a t e o f g r a c e and s u b s e q u e n t l y r e c o v e r i t 
w i t h o u t l o s s o f d i g n i t y . 

Weber c o n t e n d s t h a t i t was t h e C a l v i n i s t i c i n t e r p r e t a t i o n of 
one's c a l l i n g " t h a t was e s s e n t i a l t o t h e de v e l o p m e n t o f 
c a p i t a l i s m and has become s y m b o l i z e d i n t h e p h r a s e ' t h e 
P r o t e s t a n t e t h i c o f work'". ( A n t h o n y , 1977, p.41) 

And t h e P u r i t a n e t h o s t h a t e v o l v e d f r o m C a l v i n ' s t e a c h i n g s 
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f u r t h e r a c c e n t u a t e d t h e P r o t e s t a n t work e t h i c t o t h e p o i n t where 
i t became d i r e c t l y opposed t o t h e l e i s u r e and p l e a s u r e p r i n c i p l e s 
o f t h e Greeks and Romans. A l t h o u g h t h e r e l i g i o u s c o n n o t a t i o n s 
i n e x t r i c a b l y a s s o c i a t e d w i t h work l a r g e l y d i s a p p e a r e d w i t h a 
1 9 t h - 2 0 t h c e n t u r y c a p i t a l i s t i n d u s t r i a l i s e d s o c i e t y g e a r e d t o 
economic g r o w t h and t e c h n o l o g i c a l advance, t h e p r e d o m i n a n t l y 
s e c u l a r , p u r i t a n i c a l e t h o s of h a r d work became an end i n i t s e l f 
and a p r i n c i p a l and i n h e r e n t f e a t u r e o f B r i t a i n ' s s o c i e t a l v a l u e 
s y s t e m i n p a r t i c u l a r and n a t i o n a l c o n s c i o u s n e s s i n g e n e r a l . 

The P u r i t a n m i d d l e c l a s s e t h o s d e t e r m i n e d t h a t t o work was t o 
be good, h o n o u r a b l e , s o b e r , i n d u s t r i o u s , c o n s c i e n t i o u s and law 
a b i d i n g . Work was t h o u g h t o f as b e i n g c e n t r a l t o an i n d i v i d u a l ' s 
s e l f - i d e n t i t y . Not t o work ( t h i s p h i l o s o p h y was, and s t i l l i s , 
d i r e c t e d s p e c i f i c a l l y a t t h e w o r k i n g c l a s s e s ) was t o be e v i l , 
d i s h o n o u r a b l e , d i s r e p u t a b l e , i d l e , i n d o l e n t , u n s c r u p u l o u s and 
w i c k e d . C o n v e r s e l y t h e upper c l a s s e s who d i d n o t work were 
t e r m e d 'gentlemen o f l e i s u r e ' (see l a t e r ) . 

C o n d i t i o n s o f g r i n d i n g s q u a l o r and p e n u r y meant t h a t t h e 
w o r k i n g c l a s s e s , as Fox ( 1 9 7 6 , i n E s l a n d and Salaman, eds. 1980) 
has s a i d , r e g a r d e d work as p r i m a r i l y an e x t r i n s i c , m a t e r i a l 
n e c e s s i t y . Only a s m a l l m i n o r i t y of s k i l l e d c r a f t s m e n c o u l d e v e r 
hope t o e n j o y any i n t r i n s i c p l e a s u r e o u t of t h e i r work. The 
m i d d l e c l a s s e s b e l i e v e d i n b o t h t h e e x t r i n s i c v a l u e s of work -
w e a l t h , s t a t u s and power; and t h e i n t r i n s i c v a l u e s of 
s e l f - a d v a n c e m e n t , enhancement and f u l f i l m e n t . The e x t r i n s i c and 
i n t r i n s i c v a l u e s o f work were however v i r t u a l l y t h e 
c h a r a c t e r i s t i c n e c e s s i t y and c o m p u l s i o n of t h e w o r k i n g and m i d d l e 
c l a s s e s ; t h e a r i s t o c r a t i c ' a m a t e u r s ' t r e a t e d t h e i d e a s of t h e 
l o w e r c l a s s e s w i t h d i s t a s t e and d i s d a i n , t h e a c t i v i t y o f l e i s u r e 
was t h e e x c l u s i v e p r e s e r v e o f t h e upper c l a s s e s - t h e 'gentlemen 
of l e i s u r e ' . 

C s i k s z e n t m i h a l y i (1977) has p o i n t e d t o t h e f a s c i n a t i n g 
p a r a d o x t h a t t h e v e r y p e o p l e who r e g a r d ( e d ) c o n v e n t i n a l l e i s u r e 
w i t h s u s p i c i o n and d i s p l e a s u r e and a s c r i b e ( d ) t o t h e P u r i t a n 
e t h i c o f work a r e / w e r e t h e m s e l v e s i n d u l g i n g i n , and e n j o y i n g , an 
a c t i v i t y w h i c h t o them i s p r a c t i c a l l y l e i s u r e o r p l a y "Weber 
h i m s e l f - p r o b a b l y because he a l s o a c c e p t e d t h e p l a y - p l e a s u r e 
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v e r s u s w o r k - u n p l e a s u r e d i c h o t o m y - n e v e r saw c l e a r l y t h a t t h e 
a s c e t i c w i t h d r a w a l f r o m a l l p l e a s u r e can i n i t s e l f be e n j o y a b l e . " 
( C s i k s z e n t m i h a l y i , 1977, p . 1 8 7 ) . 

"... i n t h e U n i t e d S t a t e s t h e p u r s u i t o f w e a l t h , s t r i p p e d of 
i t s r e l i g i o u s and e t h i c a l m eanings, t e n d s t o become a s s o c i a t e d 
w i t h p u r e l y mundane p a s s i o n s , w h i c h o f t e n a c t u a l l y g i v e i t t h e 
c h a r a c t e r of s p o r t . " (Weber, 1930, p . 1 8 2 ) . I r o n i c a l l y i t i s 
t h e s e c h a r a c t e r i s t i c s o f s p o r t and p l e a s u r e t h a t t h i s t h e s i s 
c o n t e n d s s h o u l d be t h e r e g u l a t i n g c r i t e r i a f o r f u t u r e 
a c t i v i t y - e m p l o y m e n t . 

I t was w i t h i n t h e c o n t e x t o f a d e v e l o p i n g 1 9 t h c e n t u r y 
c a p i t a l i s t i n d u s t r i a l s o c i e t y overwhelmed by t h e P u r i t a n 'hard 
w o r k ' e t h o s t h a t b o t h Marx and E n g e l s condemned and r e j e c t e d t h e 
n o t i o n t h a t g o o d n e s s , honour and d i l i g e n c e a r e i m p l i c i t i n , and 
n e c e s s a r i l y a s s o c i a t e d w i t h , t h e a c t i v i t y o f work. 

F i r s t Marx ... i n c o n t r a s t t o communist s o c i e t y ... under 
c a p i t a l i s m - t h e n e c e s s i t y t o work f o r someone e l s e r e s u l t s i n 
e x p l o i t a t i o n and s u b s e q u e n t a l i e n a t i o n ... 

"... work i s e x t e r n a l t o t h e w o r k e r , i t i s n o t a p a r t of h i s 
n a t u r e and c o n s e q u e n t l y he does n o t f u l f i l h i m s e l f i n h i s work 
b u t d e n i e s h i m s e l f ... he has a f e e l i n g of m i s e r y , n o t of 
w e l l - b e i n g , does n o t d e v e l o p f r e e l y a p h y s i c a l and m e n t a l e n e r g y , 
b u t i s p h y s i c a l l y e x h a u s t e d and m e n t a l l y debased. The w o r k e r 
t h e r e f o r e f e e l s h i m s e l f a t home o n l y d u r i n g h i s l e i s u r e , whereas 
a t work he f e e l s homeless. H i s work i s n o t v o l u n t a r y b u t 
i m p o s e d , f o r c e d l a b o u r . I t i s n o t t h e s a t i s f a c t i o n of a need, 
b u t o n l y a means f o r s a t i s f y i n g o t h e r needs." (Marx i n B o t t o m o r e 
and Rubel ed s . , 1963, p.177, i n Fox, 1971, p . 5 ) . 

S i m i l a r l y E n g e l s a f f i r m s : 
"^s voluntary, productive activity is the highest e n j o y t e n t 

frnown to us, so is co»pulsory toil the tost cruel, degrading 
punishwent. N o t h i n g i s more t e r r i b l e t h a n b e i n g c o n s t r a i n e d t o 
do some one t h i n g e v e r y day f r o m m o r n i n g u n t i l n i g h t a g a i n s t 
one's w i l l . And t h e more a man t h e w o r k e r f e e l s h i m s e l f , t h e 
more h a t e f u l must h i s work be t o h i m , because he f e e l s t h e 
c o n s t r a i n t , t h e a i m l e s s n e s s o f i t f o r h i m s e l f . Why does he work? 
For l o v e of work? From a n a t u r a l i m p u l s e ? Not a t a l l ! He 
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w o r k s f o r money, f o r a t h i n g w h i c h has n o t h i n g w h a t s o e v e r t o do 
w i t h work i t s e l f ; and he works so l o n g , moreover, and i n such 
u n b r o k e n monotony, t h a t t h i s a l o n e must make h i s work a t o r t u r e 
i n t h e f i r s t weeks i f he has t h e l e a s t human f e e l i n g l e f t . " 
( E n g e l s , March, 1892, r e p r i n t e d 1952, pp.118-119, i t a l i c s a d d e d ) . 

C a p i t a l i s m , t h e y m a i n t a i n , engenders t h e d i v i s i o n o f l a b o u r 
i n w h i c h " each man has a p a r t i c u l a r , e x c l u s i v e s p h e r e o f 
a c t i v i t y , w h i c h i s f o r c e d upon him and f r o m w h i c h he c a n n o t 
e s c a p e . He i s a h u n t e r , a f i s h e r m a n , a herdsman or a c r i t i c a l 
c r i t i c and must r e m a i n so i f he does n o t want t o l o s e h i s means 
o f l i v e l i h o o d ; w h i l e i n communist s o c i e t y , where nobody has one 
e x c l u s i v e s p h e r e o f a c t i v i t y b u t each can become a c c o m p l i s h e d i n 
any b r a n c h he w i s h e s , s o c i e t y r e g u l a t e s t h e g e n e r a l p r o d u c t i o n 
and t h u s makes i t p o s s i b l e f o r me t o do one t h i n g t o d a y and 
a n o t h e r t o m o r r o w , t o h u n t i n t h e m o r n i n g , f i s h i n t h e a f t e r n o o n , 
r e a r c a t t l e i n t h e e v e n i n g , c r i t i c i s e a f t e r d i n n e r , j u s t as I 
have a m i n d , w i t h o u t e v e r becoming h u n t e r , f i s h e r m a n , herdsman or 
c r i t i c . " (Marx and E n g e l s , 1968, p . 4 5 ) . 

A s i m i l a r p r e m i s e o f p l e a s u r a b l e , s e l f - e n h a n c i n g , 
i n t r i n s i c a l l y v a l u a b l e a c t i v i t y - e m p l o y m e n t i s pro p o s e d by Maslow 
(1 9 5 4 ) and H e r z b e r g (1968) o f t h e s e l f - a c t u a l i s a t i o n s c h o o l o f 
p s y c h o l o g y . T h i s a l s o , n e c e s s a r i l y , e x c l u d e s t h e i n d o c t r i n a t i n g 
m o r a l and r e l i g i o u s l e g a c y o f h o n e s t m i s e r a b l e endeavour and t h e 
p u r i t a n i c a l v i r t u e s of h a r d u n p l e a s a n t work. The a u t h o r s s u g g e s t 
t h a t work s h o u l d d e v e l o p t h e i n d i v i d u a l ' s p e r s o n a l i t y and 
f a c i l i t a t e c h o i c e , c r e a t i v i t y , r e s p o n s i b i l i t y , s e l f - f u l f i l m e n t 
and e n j o y m e n t . "A m u s i c i a n must make m u s i c , an a r t i s t must 
p a i n t , a p o e t must w r i t e i f he i s t o be u l t i m a t e l y happy. What a 
man can be, he must be. T h i s i s what we c a l l 
s e l f - a c t u a l i s a t i o n . " (Maslow, 1954, i n C o t g r o v e , 1978, p . 1 3 5 ) . 

My argument i s t h a t m i c r o e l e c t r o n i c t e c h n o l o g y , i r r e s p e c t i v e 
o f p o l i t i c a l c o m p l e x i o n s , g e n e r a t e s w e a l t h and can t h e r e f o r e 
f a c i l i t a t e t h e r e l e a s e o f v i r t u a l l y e v e r y o n e f r o m t h e c o n s t r a i n t s 
of f o r c e d l a b o u r w i t h i n one p a r t i c u l a r s p h e r e (see C h a p t e r 4 ) . 
I t g i v e s men and women t h e o p p o r t u n i t y t o h u n t , make m u s i c , w r i t e 
a computer p r o g r a m or p l a y g o l f i n t h e m o r n i n g ; f i s h , p a i n t , 
l e a r n S o c i o l o g y o r F r e n c h v i a computer p r o g r a m , c a b l e or 
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s a t e l l i t e t e l e v i s i o n o r v i d e o c a s s e t t e , or p l a y chess i n t h e 
a f t e r n o o n ; and r a i s e c a t t l e , c r i t i c i s e , w r i t e p o e t r y or p r o s e , 
s t u d y p h o t o g r a p h y , l e a r n w i n e - m a k i n g , watch t e l e v i s i o n o r v i d e o 
i n t h e e v e n i n g . The i n d i v i d u a l , g i v e n a l e i s u r e income, would be 
j u s t as f r e e , p r o b a b l y much more so, t h a n Marx c l a i m s he i s 
w i t h i n communist s o c i e t y and t h e r e f o r e has t h e b e s t chance 
p o s s i b l e o f a t t a i n i n g some d e g r e e of s e l f - a c t u a l i s a t i o n . 

I f we c o u l d e s t a b l i s h a s o c i e t y where h i g h l y s o p h i s t i c a t e d 
m i c r o e l e c t r o n i c a u t o m a t i o n p r o v i d e d t h e o p t i o n t o r e p l a c e 
v i r t u a l l y any f o r m o f t r a d i t i o n a l work t h e n t h e i n d i v i d u a l would 
be f r e e t o p a r t a k e i n an i n f i n i t e v a r i e t y o f o c c u p a t i o n s o r 
h o b b i e s - t h e a c t i v i t i e s o f t h e i r own p a r t i c u l a r c h o i c e . 
T h e r e f o r e t h e w h o l e n o t i o n of w h e t h e r we l i v e w i t h i n a 
c a p i t a l i s t , s o c i a l i s t , s t a t e s o c i a l i s t or communist system 
becomes i r r e l e v a n t - what a c t u a l l y m a t t e r s i s t h e t e c h n o l o g y 
i t s e l f and our a t t i t u d e s t o w a r d s i t . 

A m e r i c a n a u t h o r and j o u r n a l i s t Hazel Henderson a g r e e s t h a t i t 
i s s i m p l y no l o n g e r germane t o t a l k i n t e r m s of a l e f t v e r s u s 
r i g h t p o l i t i c a l s t r u g g l e . 

" T h i s new t e c h n o l o g y i s g o i n g t o c o m p l e t e l y change p o l i t i c s 
i n i n d u s t r i a l s o c i e t i e s I t h i n k i t a l r e a d y has. The f i r s t b i g 
change i s t h a t i t no l o n g e r p l a y s o u t i n t e r m s of t h e 1 9 t h 
c e n t u r y c a p i t a l i s m v e r s u s communism o r Marxism ... because i t i s 
no l o n g e r a m a t t e r of who owns t h e means of p r o d u c t i o n - the 
Deans of production thetselves have changed everything. I t i s 
t h e e x t e n t t o w h i c h t h e means of a u t o m a t e d p r o d u c t i o n can f i t 
w i t h t h e n a t u r a l s y s t e m , t h e e x t e n t t o w h i c h t h e y can be made t o 
f i t human r e q u i r e m e n t s and t h e needs of human s o c i e t i e s ... and 
o u r a b i l i t y t o a d a p t . The p o l i t i c s of v i r t u a l l y e v e r y 
i n d u s t r i a l i s e d c o u n t r y no l o n g e r p l a y s o u t as l e f t v e r s u s r i g h t 
... and t h i s has caused a g r e a t d e a l o f c o n f u s i o n . T h r o u g h o u t 
t h e i n d u s t r i a l i s e d w o r l d t h e o l d consensus i s b r e a k i n g down. I t 
i s c e r t a i n l y h a p p e n i n g i n t h e U n i t e d S t a t e s where t h e r e a r e 
a l m o s t two m i n o r i t y p a r t i e s - t h e Democrats and t h e R e p u b l i c a n s . 
48 p e r c e n t o f t h e r e g i s t e r e d v o t e r s no l o n g e r even v o t e . The 
s e n t i m e n t t h a t you g e t i n t h e U.S. i s t h a t we do n o t have two 
p o l i t i c a l p a r t i e s any more - we have two f o o t b a l l teams owned by 
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t h e same owner." ( H e n d e r s o n , I 7 t h O c t o b e r , 1982, BBCl TV, W i l l 
Tomorrow Work? I t a l i c s a d d e d ) . 

B r i t a i n h a s , i n s u c c e s s i v e G e n e r a l E l e c t i o n s , e x p e r i e n c e d a 
s i m i l a r f o r m of p o l i t i c a l a p a t h y and d i s e n c h a n t m e n t . 

1951: 97 per c e n t o f t h e e l e c t o r a t e v o t e d e i t h e r C o n s e r v a t i v e or 
L a b o u r . 

1979: 61 per c e n t of t h e e l e c t o r a t e v o t e d e i t h e r C o n s e r v a t i v e or 
L a b o u r . 

1983: 52.6 per c e n t of t h e e l e c t o r a t e v o t e d e i t h e r C o n s e r v a t i v e 
or L a b o u r . 

1974: The Labour Government was e l e c t e d by 28.5 per c e n t of t h e 
t o t a l e l e c t o r a t e . 

1979: The C o n s e r v a t i v e Government was e l e c t e d by 33 per c e n t o f 
t h e t o t a l e l e c t o r a t e . 

1983: The C o n s e r v a t i v e Government was e l e c t e d by 31.6 per c e n t of 
t h e t o t a l e l e c t o r a t e . 28.3 p e r c e n t o f t h e e l e c t o r a t e d i d 
n o t v o t e a t a l l . 

( S o u r c e s : BBCl TV, 1 7 t h O c t o b e r , 1982, W i l l Tomorrow Work? The 
G u a r d i a n , U t h June, 1983, p . l ) 

Henderson c o n t i n u e s t h a t t h i s i s t h e g e n e r a l p o l i t i c a l t r e n d 
among t h e m a j o r i t y o f i n d u s t r i a l i s e d c o u n t r i e s ... 

"... t h e two o l d p a r t i e s t h a t used t o be i n o p p o s i t i o n a r e 
b a s i c a l l y t a l k i n g i n t h e p a s t about t h e same o l d i s s u e s . " 
( H e n d e r s o n , 1 7 t h O c t o b e r , 1982, BBCl TV, W i l l Tomorrow Work?) 

So u n l e s s we r a d i c a l l y r e - s t r u c t u r e w e a l t h and income 
d i s t r i b u t i o n t h e consequences of t h i s t e c h n o l o g i c a l phenomena 
w i l l be t o e s t a b l i s h a new n o n - p o l i t i c a l b u t e q u a l l y d i v i s i v e 
s o c i e t a l r e - a l i g n m e n t . What Henderson d e s c r i b e s as t h e 
" b u r e a u c r a t i c p e o p l e v e r s u s t h e a n t i - b u r e a u c r a t i c p e o p l e - a 
b u r e a u c r a t i c c e n t r i s t t e c h n o c r a c y v e r s u s t h e r e s t of us: p e o p l e 
on t h e r e c e i v i n g end o f t h e t e c h n o l o g y who f e e l d i s e n f r a n c h i s e d 
by t h e t e c h n o c r a c y . The e l i t i s t s w i l l be t h e t e c h n o c r a t s ... and 
i t w i l l n o t m a t t e r w h e t h e r t h e t e c h n o c r a t s a r e t e c h n i c a l l y 
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s o c i a l i s t s o r m a r k e t e e r s ..." ( H e n d e r s o n , p a r a p h r a s e d , 1 7 t h 
O c t o b e r , 1982, BBCl TV, W i l l Tomorrow Work?) 

T h i s a n a l y s i s i s s u b s c r i b e d t o by F r a n c i s Pym, f o r m e r 
S e c r e t a r y o f S t a t e f o r F o r e i g n A f f a i r s . I n a Cambridge 
U n i v e r s i t y C o n s e r v a t i v e A s s o c i a t i o n l e c t u r e , he p o i n t e d o u t t h a t 
" t h e two most p r e v a l e n t p h i l o s o p h i e s t o d e a l w i t h t h e 
m i c r o e l e c t r o n i c r e v o l u t i o n and t h e employment i s s u e 
l a i s s e z - f a i r e and s o c i a l i s m - a r e b o t h i n a d e q u a t e " (Pym, 1 0 t h 
O c t o b e r , 1983, The G u a r d i a n , p . 9 ) . S i g n i f i c a n t l y , and u n l i k e t h e 
m a j o r i t y of t h e c o n s e r v a t i v e o p t i m i s t s (see C h a p t e r 4 ) , Pym i s 
c a r e f u l n o t t o d i s - a s s o c i a t e t e c h n o l o g i c a l change w i t h 
a t t i t u d i n a l change ... "we a r e a t t h e dawn of a change so 
momentous t h a t i t w i l l f o r c e us c o m p l e t e l y t o r e v i s e our 
t r a d i t i o n a l a t t i t u d e s t o employment and t o how i t i s s t r u c t u r e d 
and o r g a n i s e d " . (See C h a p t e r 4) (Pym, 1 0 t h O c t o b e r , 1983, The 
G u a r d i a n , p . 9 ) . S p e c i f i c a l l y , Henderson b e l i e v e s t h a t a 
s u b s t a n t i a l g u a r a n t e e d income would a l l o w p e o p l e some c h o i c e s 
a b o u t how t h e y want t o r e - d e p l o y t h e m s e l v e s . " T h i s i s t h e k i n d 
o f f l e x i b i l i t y we a r e g o i n g t o have t o c r e a t e . " ( H e n d e r s o n , 1 7 t h 
O c t o b e r , 1982, BBCl TV, W i l l Tomorrow Work?) 

However, u n l e s s we e r a d i c a t e t h e i n d o c t r i n a t i n g moral 
e v a l u a t i o n s we i n v e s t i n and a s s o c i a t e w i t h h a r d work and l o y a l t y 
( t h e V i c t o r i a n v i r t u e s espoused by Prime M i n i s t e r M a r g a r e t 
T h a t c h e r ) t h e u n p r e c e d e n t e d p o t e n t i a l f o r a c t i v i t y o r l e i s u r e t o 
d i s p l a c e work as s o c i e t y ' s p r i m a r y s e l f - i d e n t i f y i n g e t h o s w i l l 
n e v e r be f u l l y r e a l i s e d . As Len M u r r a y , G e n e r a l S e c r e t a r y of t h e 
T r a d e s Union C o n g r e s s , s u g g e s t s , t h e work e t h i c i s one r e l i g i o u s 
l e g a c y we can do w i t h o u t ... 

"... i t was t h e 1 8 t h c e n t u r y t h a t r e a l l y i n t e n s i f i e d t h e 
e t h i c o f work. Not t o work became l i t e r a l l y w i c k e d . D e g r e d a t i o n 
went w i t h n o t h a v i n g work and i t was s a i d t h a t i t was y o u r own 
f a u l t i f you c o u l d n o t f i n d a j o b . This is the priwe heresy - to 
take incose dependent upon nork and t o say you a r e w i c k e d i f you 
do n o t work and f o r b e i n g w i c k e d you s u f f e r i n income t e r m s . 
T h i s i s t h e mould we must b r e a k ... 

... n o r can we t o l e r a t e i n f l i c t i n g f u l l - t i m e l e i s u r e on 
m i l l i o n s o f unemployed - on a poverty incote. Our o b j e c t i v e 
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must be t o f r e e more p e o p l e f r o m t o i l . That c o u l d mean a l o n g e r 
p e r i o d o f e d u c a t i o n , e a r l i e r r e t i r e m e n t , a s h o r t e r w o r k i n g week, 
l o n g e r h o l i d a y s ; and p e n s i o n e r s g i v e n a f a i r e r d e a l r e l a t i v e t o 
t h e r e s t of s o c i e t y ... 

... I would l i k e t o see a s o c i a l consensus t h r o u g h w h i c h , 
p r i m a r i l y , i t i s r e c o g n i s e d t h a t p e o p l e have needs because t h e y 
a r e p e o p l e . The f a c t t h a t t h e y r e q u i r e f o o d e n t i t l e s them t o a 
f a i r income - t h i s must be t h e p r e - r e q u i s i t e , n o t t h e f a c t t h a t 
t h e y a r e c a p a b l e o f work. We t h e r e f o r e r e q u i r e a s o c i a l wage ... 

... I have nothing against unewploytent - i n one sense. What 
i s bad i s l o a d i n g a l l t h e l e i s u r e o n t o 4 m i l l i o n unemployed and 
s a y i n g 'you can have a l l t h a t ' , y e t a t t h e same t i m e s a y i n g 'you 
can a l s o have l i v i n g s t a n d a r d s o f o n e - t h i r d o f what e v e r y o n e e l s e 
g e t s i n nork'. The r e a l i s s u e i s how much a r e we g o i n g t o say a 
man, woman or f a m i l y , o u t s i d e c o n v e n t i o n a l employment, i s 
e n t i t l e d t o ..." (A c o m p i l a t i o n of M u r r a y , 3 0 t h March, 1982, 
BBCl TV, Everyman, and M u r r a y , 2 7 t h A u g u s t , 1983, i n H a r p e r , 2 7 t h 
A u g u s t , 1983, The G u a r d i a n , p.26, i t a l i c s a d d e d ) . 

A c t u a l l y a t t e m p t i n g t o d e f i n e e x a c t l y what we mean by work i s 
i n i t s e l f a complex t a s k . I s work t o be r e g a r d e d as p u r e l y a 
synonym f o r p a i d employment? Or can work be c o n s i d e r e d as t h e 
a c t o f d i s c h a r g i n g day t o day h o u s e h o l d t a s k s : c o o k i n g , w a s h i n g , 
i r o n i n g , i n f a n t and p a r e n t a l c a r e , s h o p p i n g , d e c o r a t i n g , home 
c a r e and m a i n t e n a n c e , g a r d e n i n g , w ashing t h e c a r e t c ? Or p e r h a p s 
v o l u n t a r y work? 

A c c o r d i n g t o Ann O a k l e y (1975) women who p e r f o r m u n p a i d 
p h y s i c a l l y demanding y e t m e n t a l l y monotonous housework c e r t a i n l y 
r e g a r d t h e i r mundane h o u s e h o l d t a s k s as work. But c l e a r l y , 
h o u s e h o l d a c t i v i t i e s a r e no d i f f e r e n t t o any o t h e r f o r m o f 
a c t i v i t y i n t h a t t h e y a r e a l l s u b j e c t t o an i d i o s y n c r a t i c 
i n d i v i d u a l i s e d d e f i n i t i o n . 
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Yet S t a n l e y P a r k e r (1971) would d i s a g r e e - as he i n d i c a t e s i n 
h i s s c h e m a t i c d i a g r a m t h a t c a t e g o r i s e s t h e v a r i o u s components o f 
what he c a l l s ' l i f e space's 

WORK TIME 
Work Work 

o b i i g a t i o n s 

NON-WORK TIME 
P h y s i o l o g i c a l Non-work 

needs o b l i g a t i o n s 
L e i s u r e 

( S o u r c e : P a r k e r , 1 9 7 1 , p.27) 

Work o b l i g a t i o n s i n c l u d e a d d i t i o n a l d u t i e s a s s o c i a t e d w i t h 
w o r k , v o l u n t a r y o v e r t i m e , t r a v e l l i n g t o work, a second j o b e t c . 
Non-work o b l i g a t i o n s a r e what J o f f r e Dumazedier (1974) c a l l s 
s e m i - l e i s u r e ; and s i g n i f i c a n t l y P a r k e r c l a s s i f i e s d o m e s t i c work 
w i t h i n t h i s same c a t e g o r y . L e i s u r e i t s e l f i s t h e t i m e when t h e 
i n d i v i d u a l can do as he/she p l e a s e s and i s f r e e f r o m o b l i g a t i o n s 
t o e i t h e r h i m / h e r s e l f or t o o t h e r s . 

P a r k e r f u r t h e r r e - o r g a n i s e s h i s i n i t i a l s c h e m a t i c d i a g r a m 
i n t o a p l a n t h a t i n c o r p o r a t e s b o t h t h e d i m e n s i o n s of t i m e and 
a c t i v i t y : 

C o n s t r a i n t 
Work Work 

(employment) 

ACTIVITY 

Work o b l i g a t i o n s 
( c o n n e c t e d w i t h 
employment) 

Freedom 
' L e i s u r e 
i n work' 

TIME 

Non- P h y s i o l o g i c a l 
work needs 

Non-work 
o b l i g a t i o n s 

L e i s u r e 

( S o u r c e : P a r k e r , 1 9 7 1 , p.28) 
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C l e a r l y , P a r k e r , by t h e v e r y n a t u r e of h i s s t r u c t u r e d 
c l a s s i f i c a t i o n s e x c l u d e s housework f r o m t h e c a t e g o r y o f 
c o n v e n t i o n a l Mork t h u s f o r c i n g i t i n t o t h e r a t h e r a n t b i g i o u s 
s e c t i o n of non-work o b l i g a t i o n s or s e m i - l e i s u r e . T h i s i s a 
p u r e l y s u b j e c t i v e and a r b i t r a r y d i f f e r e n t i a t i o n and as such 
u n r e l i a b l e and u n s a t i s f a c t o r y - b u t , n e v e r t h e l e s s , c o n f o r m s t o 
t h e e s t a b l i s h e d and o f f i c i a l norm. 

Because women a r e n o t p a i d f o r w o r k i n g i n t h e home t h e i r 
d u t i e s a r e e x c l u d e d f r o m t h e n a t i o n a l s t a t i s t i c s and a r e 
t h e r e f o r e n o t c o n s i d e r e d as b e i n g t r a d i t i o n a l work. 

" I t has been c a l c u l a t e d i n Sweden t h a t 2,340 m i l l i o n h o u r s a 
y e a r a r e s p e n t by women i n housework compared w i t h 1,290 m i l l i o n 
h o u r s i n i n d u s t r y . The Chase Ma n h a t t a n Bank e s t i m a t e d a woman's 
o v e r a l l w o r k i n g week a v e r a g e d 99.6 h o u r s . " ( M i t c h e l l , 1971, 
p. 1 0 2 ) . 

So a r e h o u s e h o l d t a s k s work? D e s p i t e t h e i r r e f u t a b l e 
i l l e g i t i m a c y o f t h e o f f i c i a l n a t i o n a l s t a t i s t i c a l e v i d e n c e , t h e 
c o n v e n t i o n a l answer wo u l d be no - s i m p l y because t h e d e f i n i t i o n 
does n o t c o n f o r m t o t h e t r a d i t i o n a l norm of t h e m a j o r i t y . As 
i n d i c a t e d e a r l i e r , t h e r e is no a l l e m b r a c i n g c o r r e c t answer; 
i n c r e a s i n g l y , t h e argument w i l l become p u r e l y a p r o b l e m o f 
s e m a n t i c s t h e r e f o r e t h e p a r t i c u l a r d e f i n i t i o n w i l l become w h o l l y 
d e p e n d e n t upon t h e i n d i v i d u a l c o n c e p t o f t h e s p e c i f i c a c t i v i t y . 

For e xample, t h e r e i s no r e a s o n why t h e t r a n s i t i o n of t h e 
s p o r t s m a n o r woman f r o m amateur t o p r o f e s s i o n a l s t a t u s s h o u l d 
a u t o m a t i c a l l y c o r r e s p o n d t o t h e p a r a l l e l t r a n s f e r e n c e f r o m a 
s t a t e o f l e i s u r e t o a s t a t e o f work. F i n a n c i a l r e w a r d s h o u l d n o t 
be n e c e s s a r i l y synonymous w i t h work. The t e r m s work, p l a y , 
l e i s u r e or a c t i v i t y s h o u l d mean what we want them t o mean -
w h e t h e r i t be t r a d i t i o n a l f a c t o r y or o f f i c e work, v o c a t i o n a l , 
e d u c a t i o n a l , c u m m u n i t y , r e c r e a t i o n a l or s p o r t i n g a c t i v i t i e s , 
h o u s e h o l d t a s k s , l o v e , s e x , f r i e n d s h i p s e t c . - and used t h e r e f o r e 
on a c o m p l e t e l y i n t e r c h a n g e a b l e b a s i s . And i n c r e a s i n g l y , any 
a t t e m p t t o c a t e g o r i s e t h e s e a c t i v i t i e s i n t o a g e n e r a l i s e d 
s o c i e t a l d e f i n i t i o n of what i s work o r l e i s u r e - such as t h e 24 
hour s t r u c t u r e d t i m e - d i v i s i o n d e s c r i b e d by S t a n l e y P a r k e r -
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i m m e d i a t e l y p r e c l u d e s any i n d i v i d u a l i s e d c o n c e p t u a l d i s a g r e e m e n t 
and i s , by i m p l i c a t i o n , t o t a l l y m i s l e a d i n g . 

M i h a l y C s i k s z e n t m i h a l y i , o f t h e U n i v e r s i t y o f C h i c a g o , a g r e e s 
t h a t "... you c a n n o t p u t a b o u n d a r y t o ' p l a y ' by s p e c i f y i n g t h e 
a c t i v i t y l i k e l o v e , c o m p a n i o n s h i p , sex o r work. You have t o p u t 
t h e b o u n d a r y w i t h i n t h e e x p e r i e n c e of t h e p e r s o n ... t h a t i s what 
d e f i n e s p l a y . We may l o s e s i g h t of what i s t h e r e a l t h i n g t h a t 
i s m i s s i n g f r o m our l i v e s and t h a t i s ' p l a y f u l n e s s ' . P l a y i n g 
l e i s u r e - o r i e n t a t e d game s p o r t s become a r t i f i c i a l s i t u a t i o n s i n 
w h i c h p e o p l e t r y t o e x p e r i e n c e p l a y f u l n e s s b u t t h e y s e p a r a t e i t 
f r o m t h e r e s t o f t h e i r l i v e s ... I t h i n k p l a y f u l n e s s o u g ht t o be 
a c o n d i t i o n t h a t one can e x p e r i e n c e e v e r y w h e r e . " 
( C s i k s z e n t m i h a l y i , 6 t h A p r i l , 1982, BBC2 TV, F i e l d s of P l a y ) . 

U n o f f i c i a l l y , t h e g e n e r a l l y a c c e p t e d d e f i n i t i o n s of work a r e 
(a ) p a i d employment, (b) s e l f - e m p l o y m e n t , and ( c ) d o m e s t i c and 
v o l u n t a r y work e t c . However t h e s e d e f i n i t i o n s become o b s o l e t e i f 
t h e i n d i v i d u a l o b t a i n s p l e a s u r e , e n j o y m e n t and s a t i s f a c t i o n f r o m 
t h e i r work - to the extent that they consider it to be play or 
leisure. At p r e s e n t o n l y a s e l e c t m i n o r i t y can c l a i m t o r e c e i v e 
an income f o r an a c t i v i t y w h i c h i s a l s o t h e i r p r i m a r y i n t e r e s t . 
By n e c e s s i t y b o t h o f f i c i a l and u n o f f i c i a l d e f i n i t i o n s of work a r e 
t o o g e n e r a l i s e d and i g n o r e t h e p a r t i c u l a r s u b j e c t i v e e x p e r i e n c e . 
A d m i t t e d l y , c u r r e n t p r o d u c t i v e a c t i v i t y and our a t t i t u d e s t o i t 
s t i l l c o n f o r m t o t h e s u b s t a n t i v e and t h e o r e t i c a l s t r i c t u r e s of 
t h e P r o t e s t a n t / P u r i t a n e t h o s of work. My s u g g e s t i o n i n t h i s 
t r e a t i s e i s t h a t t h e p r o l i f e r a t i o n o f m i c r o e l e c t r o n i c t e c h n o l o g y 
l i n k e d t o a s i m u l t a n e o u s a t t i t u d i n a l s h i f t t o w a r d an a c t i v i t y o r 
l e i s u r e based e t h o s c a n , and s h o u l d remove t h e P r o t e s t a n t / P u r i t a n 
work e t h i c f o r e v e r . 

W e a l t h g e n e r a t i n g m i c r o e l e c t r o n i c s w i l l f a c i l i t a t e t h e 
e s t a b l i s h m e n t o f a l e i s u r e income w i t h c o n c o m i t a n t f i n a n c i a l 
s e c u r i t y , ( c o m p a r a b l e , a t l e a s t , t o a v e r a g e n a t i o n a l e a r n i n g s -
d i s p l a c i n g a l l s o c i a l b e n e f i t s and p e n s i o n s ) and w i l l a l l o w 
e v e r y o n e t o p a r t i c i p a t e i n t h e p s y c h o l o g i c a l l y s e l f - a c t u a l i s i n g , 
as w e l l as t h e f i n a n c i a l l y p r o d u c t i v e , a c t i v i t i e s o f t h e i r 
c h o i c e . Once c o m p u t e r i s e d a u t o m a t i o n has removed t h e 
c o n v e n t i o n a l d i v i s i o n s between work and l e i s u r e , t h e t r a d i t i o n a l 
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meanings we i n v e s t i n b o t h t e r m s w i l l , i r r e s p e c t i v e o f c o n t e x t , 
be d e t e r m i n e d o n l y by t h e p s y c h o l o g i c a l l y s u b j e c t i v e e v a l u a t i o n 
o f t h e p a r t i c u l a r i n d i v i d u a l . These s e n t i m e n t s a r e echoed by 
J e n k i n s and Sherman: 

" U l t i m a t e l y t h e aim has t o be t o o b l i t e r a t e t h e d i s t i n c t i o n 
b etween work and l e i s u r e ... as t i m e goes on so t h e emphasis has 
t o s h i f t on t o p e r s o n a l and f a m i l y s e c u r i t y w i t h i n w h i c h work and 
l e i s u r e become i n d i s t i n g u i s h a b l e . The p r e s e n t s y s t e m o f 
unemployment pay and s u p p l e m e n t a r y b e n e f i t w i l l have t o be b o t h 
amended and i m p r o v e d q u a n t i t a t i v e l y and q u a l i t a t i v e l y b e f o r e 
b e i n g r e p l a c e d . An income of a t l e a s t n a t i o n a l a v e r a g e e a r n i n g s 
s h o u l d be a v a i l a b l e t o a l l . I t i s no use a t t e m p t i n g t o s o l v e 
l o n g - t e r m unemployment p r o b l e m s by p r o v i d i n g incomes w h i c h can 
s u s t a i n s u b s i s t e n c e and l i t t l e more. P e o p l e want and e x p e c t more 
f r o m l i f e t h a n t h i s and a d d i t i o n a l l y t h e y e x p e c t i t t o i m p r o v e 
y e a r on y e a r . " ( J e n k i n s and Sherman, 198 1 , p . 8 2 ) . 

T r a d i t i o n a l l y , as we have se e n , work has been i n e x t r i c a b l y 
a s s o c i a t e d w i t h v a r y i n g d e g r e e s of moral e v a l u a t i o n . I f t h e 
i n d i v i d u a l i s i n work he/she i s d e s c r i b e d as b e i n g ' g a i n f u l l y 
e m p l o y e d ' b u t i f t h e i n d i v i d u a l i s o u t o f work t h e n he/she i s 
d e s c r i b e d as b e i n g i d l e - y e t i d l e n e s s i s n o t s i m p l y a synonym 
f o r unemployment - i t i s c o n c o m i t a n t w i t h moral d i s a p p r o v a l . And 
t h i s m o r a l d i s a p p r o v a l o f t e n d e g e n e r a t e s i n t o a g g r e s s i v e 
p r e j u d i c e w i t h t h e t e r m s s c r o u n g e r and sponger becoming 
commonplace. 

The h i g h , medium and low p r e s t i g e l a b e l s ( p r o f e s s i o n , 
v o c a t i o n , c a l l i n g o r j o b ) o f w h i t e and b l u e c o l l a r employment a r e 
t h e e x c l u s i v e g u i d e t o an i n d i v i d u a l ' s s o c i e t a l s t a t u s - i t 
p r o v i d e s our p r i n c i p a l s o u r c e o f s e l f - i d e n t i t y . For example 
d o c t o r s , d e n t i s t s , l a w y e r s , s o l i c i t o r s , p o l i t i c i a n s , t o p c i v i l 
s e r v a n t s , company d i r e c t o r s , e x e c u t i v e s , l e c t u r e r s , t e a c h e r s , 
c l e r g y m e n , a r c h i t e c t s , n u r s e s , a c t o r s , a c t r e s s e s , b r o a d c a s t e r s , 
e n t e r t a i n e r s , p e r s o n a l i t i e s , s p o r t s m e n and women e t c . a r e a l l 
a c c o r d e d h i g h or medium s o c i a l s t a t u s ; whereas s k i l l e d , 
s e m i - s k i l l e d and u n s k i l l e d w o r k e r s , c l e r i c a l and s t a f f , s a l e s 
r e p r e s e n t a t i v e s and a s s i s t a n t s e t c . a r e a l l g i v e n r e l a t i v e l y low 
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p r e s t i g e l a b e l s . The unemployed a r e a c c o r d e d no p r e s t i g e or 
s o c i a l s t a t u s a t a l l . 

M o r e o v e r , P r o f e s s o r M a r i e Jahoda (1982) b e l i e v e s t h a t i t i s 
t h e quality o f o u r w o r k i n g l i f e t h a t i s of paramount i m p o r t a n c e 
i r r e s p e c t i v e o f t h e a c t u a l number of h o u r s worked. "The 
p s y c h o l o g i c a l b e n e f i t s o f employment a r e n o t t i e d t o an e i g h t 
h o u r day o r a f o r t y h o u r week. They w o u l d a c c r u e even i n t h e 
i m p r o b a b l e case f o r t h i s c e n t u r y t h a t w o r k i n g h o u r s c o u l d be 
h a l v e d w i t h o u t l o w e r i n g t h e s t a n d a r d of l i v i n g . " (Jahoda, 1982, 
p . 9 9 ) . T h e r e f o r e , she a r g u e s , t h e more s a t i f y i n g t h e e x p e r i e n c e 
work becomes f o r t h e i n d i v i d u a l t h e l e s s l i k e l y t h e y a r e t o l o s e 
t h e w i l l t o work i f he/she becomes unemployed. 

I w o u l d a g r e e w i t h t h i s a n a l y s i s i f by work Jahoda d e f i n e s i t 
as meaning s e l f - e n h a n c i n g a c t i v i t y - e m p l o y m e n t of t h e i n d i v i d u a l ' s 
c h o i c e and n o t t e d i o u s l y d u l l , monotonous t r a d i t i o n a l work. To 
p r o v i d e e n j o y a b l e h u m a n i s i n g employment t h e c o n c e p t o f work 
i t s e l f needs t o be r e - d e f i n e d t o mean an a c t i v i t y of c h o i c e . 
S e l f - e n h a n c i n g and f u l f i l l i n g a c t i v i t e s can o n l y become a v a i l a b l e 
t o t h e v a s t m a j o r i t y o f t h e p o p u l a t i o n i f t h e i n d i v i d u a l has t h e 
f a c i l i t y of c h o i c e s numerous p l e a s a n t and s a t i s f y i n g a c t i v i t i e s ; 
o p t i o n s , w i t h u n d e r - w r i t t e n f i n a n c i a l s e c u r i t y d e t e r m i n e d by 
p l e a s u r e r a t h e r t h a n m o n e t a r y v a l u e s . 

L e v e l s o f c o n t e n t m e n t , h a p p i n e s s and e n j o y m e n t a r e dependent 
upon t h e p l e a s u r e we d e r i v e f r o m a p a r t i c u l a r a c t i v i t y ; w h e t h e r 
o r n o t t h a t a c t i v i t y happens t o be what we t r a d i t i o n a l l y c a l l 
'work' o r ' l e i s u r e ' i s i m m a t e r i a l . I b e l i e v e t h e r e f o r e , t h a t we 
s h o u l d endeavour t o r a i s e t h e p l e a s u r e t h r e s h o l d and c o n t e n t o f 
a l l p a i d a c t i v i t i e s t o a l e v e l c o m p a r a b l e t o t h e p a i d a c t i v i t i e s 
t h a t a l r e a d y e n j o y ( a l b e i t v a r y i n g d e g r e e s o f ) w o r k - l e i s u r e 
s y n o n y m i t y . 

The f o l l o w i n g examples i l l u s t r a t e some p e r s o n a l c o n c e p t s o f 
t h o s e a c t i v i t i e s t h a t c o u l d be s i m u l t a n e o u s l y and i n t e r c h a n g e a b l y 
t e r m e d work and/or l e i s u r e . (They a r e i n a s c e n d i n g o r d e r o f 
t o t a l w o r k - l e i s u r e s y n o n y m i t y ) . 

S e v e r a l L i v e r p o o l women who check p o o l s coupons a t 
L i t t l e w o o d s and who p l a y b i n g o i n t h e i r s p a r e t i m e , f i n d i t 
a l m o s t i m p o s s i b l e t o d i f f e r e n t i a t e between t h e a c t i v i t y c o n t e n t 
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o f t h e i r work and t h e a c t i v i t y c o n t e n t of p l a y i n g b i n g o . 
L i t t l e w o o d s employee 1 ( p a r a p h r a s e d ) : "... Bi n g o ' s s i m i l a r t o 

m a r k i n g o f f p o o l s coupons ... you need more c o n c e n t r a t i o n m a r k i n g 
o f f t h a n you do p l a y i n g b i n g o ..." 

L i t t l e w o o d s employee 2: "... You're j u s t l o o k i n g f o r numbers 
II 

... 
L i t t l e w o o d s employee 3 ( p a r a p h r a s e d ) : "... I l i k e d o i n g t h i s 

t y p e o f a c t i v i t y i n my l e i s u r e t i m e as w e l l as a t work ... I 
d o n ' t t h i n k t h e r e ' s much d i f f e r e n c e between c h e c k i n g coupons and 
b i n g o c a r d s ..." 

B i n g o p l a y e r 1 ( p a r a p h r a s e d ) : "... I a l w a y s p l a y 9 c a r d s a t 
once - i t s t o o easy p l a y i n g 7. I l i k e t o make t h e c h e c k i n g more 
d i f f i c u l t ... I know someone who marks t h e c a r d s s i d e - w a y s on -
j u s t t o c o m p l i c a t e t h i n g s ..." (Some women b i n g o p a y e r s even 
t u r n t h e c a r d s u p s i d e down s i m p l y t o make t h e c h e c k i n g 
i n c r e a s i n g l y d i f f i c u l t ) . "... My work i n v o l v e s a d d i n g up ... I 
come h e r e t o r e l a x ... i n a way I do f o r p l e a s u r e h e r e what I do 
a t work ..." 

B i n g o p l a y e r 2 ( p a r a p h r a s e d ) : "... I'm a p a c k e r and c h e c k e r 
i n a m e t a l i t e m f a c t o r y ... t h a t ' s what I l i k e a b o u t b i n g o - i t ' s 
j u s t l i k e w o r k i n g a t my n o r m a l j o b ..." 

B i n g o H a l l f e m a l e employee ( p a r a p h r a s e d ) : "... I would r e g a r d 
l o o k i n g a f t e r my baby as work ... I f i n d i t e n j o y a b l e w a t c h i n g 
t h e women c h e c k i n g t h e c a r d s ... p l a y i n g b i n g o i s v e r y much l i k e 
'work' because you have t o s t u d y h a r d j u s t t o keep up ..." (BBC2 
TV, 6 t h A p r i l , 1982, F i e l d s o f P l a y ) . 

Some of t h e s t a f f a t a Chicago games f a c t o r y a r e employed 
s p e c i f i c a l l y t o p l a y s p a c e - i n v a d e r s and p i n - b a l l i n o r d e r t o t e s t 
t h e r e l i a b i l i t y and q u a l i t y o f t h e machines. 

Do t h e w o r k e r s r e g a r d t h e i r t i m e a t t h e f a c t o r y as 'work' o r 
as ' p l a y ' ? 

Female employee 1: "... I l o v e p l a y i n g s p a c e - i n v a d e r s ... I 
g e t t o be r e a l good a t i t now I can s i t and do i t a t work ..." 

Male employee: "... P l a y i n g p i n - b a l l i s f u n n o t work ..." 
Do t h e g i r l s t h i n k of t h e i r employment as d i s a g r e e a b l e , 

w earisome work o r as s i m p l y p l a y i n g s p a c e - i n v a d e r s ? 
Female employee 1: "... P l a y i n g s p a c e - i n v a d e r s ..." 
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Female employee 2: "... I p l a y c h e s s and a q u a - s p o r t s i n my 
s p a r e t i m e . Chess g i v e s me a s i m i l a r c h a l l e n g e ( t o 
s p a c e - i n v a d e r s ) ... I p l a y s p a c e - i n v a d e r s a t work and chess i n ray 
f r e e t i m e ... I p r e f e r s p a c e - i n v a d e r s ..." (BBC2 TV, 6 t h A p r i l , 
1982, F i e l d s o f P l a y ) . 

M a r g a r e t T a l b o t , o f T r i n i t y and A l l S a i n t s C o l l e g e , Leeds, 
and a u t h o r of t h e Paper 'Women and L e i s u r e ' , b e l i e v e s t h a t 
b ecause o f h e r own m i d d l e c l a s s , academic l i f e - s t y l e t h e d i v i s i o n 
between work and l e i s u r e has become a l m o s t i n d i s t i n g u i s h a b l e . 

" I f i n d i t v e r y d i f f i c u l t t o d i f f e r e n t i a t e between work and 
l e i s u r e because t h e y d i f f u s e one i n t o t h e o t h e r . Much o f my work 
c o u l d be s a i d by o t h e r p e o p l e t o be p l a y . And t h a t i s one of t h e 
r e a s o n s f o r t h e low s t a t u s of s u b j e c t s l i k e l e i s u r e s t u d i e s , 
s p o r t s s t u d i e s and p h y s i c a l e d u c a t i o n - o t h e r p e o p l e see them as 
p l a y and n o t as 'hard work'. Much o f what I choose t o do i n my 
so c a l l e d non-work t i m e i s r e l a t e d t o my 'work' because I'm 
i n t e r e s t e d i n i t . 

T h e r e i s a w h o l e c o n t i n u u m o f a c t i v i t y between t h i n g s w h i c h I 
wo u l d l a b e l p u r e l y work and t h i n g s w h i c h I would l a b e l p u r e l y 
p l a y w h i c h i s b l u r r e d - c e r t a i n l y t h e d i v i s i o n between them i s 
v e r y b l u r r e d i n d e e d . And t h i s i s e s s e n t i a l l y t h e p r i v i l e g e of 
p e o p l e who a r e m i d d l e c l a s s and c r e a t i v e ... even i n t e r m s of 
p h y s i c a l space ... we can g e t up and move about and t a l k t o o t h e r 
p e o p l e - we're n o t on a p r o d u c t i o n l i n e " ( o f f i c e o r f a c t o r y ) 
" g o v e r n e d by r e p e t i t i o n . " ( T a l b o t , 6 t h A p r i l , 1982, BBC2 TV, 
F i e l d s o f P l a y ) . 

The d e f i n i t i o n o f what M a r g a r e t T a l b o t i s a c t u a l l y d o i n g i s a 
p u r e l y p e r s o n a l c o n c e p t - h e r o c c u p a t i o n a l l o w s her t o i n d u l g e i n 
t h e l u x u r y o f ' p a i d - a c t i v i t y - e n j o y m e n t ' , a p r e r o g a t i v e g r a n t e d t o 
o n l y a s m a l l s e l e c t m i n o r i t y o f t h e p o p u l a t i o n . We may soon have 
t h e o p p o r t u n i t y , t h r o u g h m i c r o e l e c t r o n i c a u t o m a t i o n , t o e x t e n d 
t h i s ' p a i d - a c t i v i t y - e n j o y m e n t ' p r i v i l e g e t o a m a j o r i t y r a t h e r 
t h a n a m i n o r i t y o f t h e B r i t i s h p o p u l a t i o n . 

I n t e r n a t i o n a l f i l m and t e l e v i s i o n a c t o r , R o b e r t Wagner: "... 
n o t a day goes by w i t h o u t me t h i n k i n g how l u c k y I am t o be d o i n g 
t h i s . How can we c a l l t h i s work? T r a v e l l i n g t h e w o r l d , w o r k i n g 
w i t h p e o p l e you c a r e a b o u t , who c a r e a b o ut you. T h i s b u s i n e s s 
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has been so good t o me. I r e a l l y d o n ' t know where I would be 
w i t h o u t i t ..." (Wagner, 1983, TV Times, 22nd-2Bth O c t o b e r , 
1983, p . 1 0 ) . 

I n t e r n a t i o n a l a c t r e s s , Kim B a s i n g e r (Domino P e t a c c h i i n t h e 
1 4 t h James Bond f i l m 'Never Say Never A g a i n ' ) : "... I l o v e d 
p l a y i n g Domino ... I was i n t r i g u e d by t h e r o l e because she's a 
d a n c e r and so am I . I saw a g r e a t d e a l t h a t I c o u l d do w i t h t h e 
p a r t r a t h e r t h a n j u s t b e i n g a p r e t t y g i r l i n a b i k i n i . I r e a l l y 
f e e l t h e Bond has a new k i n d o f l o v e i n t e r e s t i n t h i s f i l m ..." 
( B a s i n g e r , 1983, i n Dewson ed., 1983, "My Name i s BOND", Argus 
S p e c i a l i s t P u b l i c a t i o n s L t d . , pp. 2 8 - 2 9 ) . 

I n t e r n a t i o n a l a c t r e s s and f o r m e r t o p P a r i s and New York 
m o d e l , Maud Adams: "... i t must be ab o u t f i v e y e a r s ago t h a t I 
d e c i d e d I wanted t o c o n c e n t r a t e on a c t i n g i n s t e a d of m o d e l l i n g . 
T h e r e a r e no r e g r e t s ; i t c e r t a i n l y has p a i d v e r y w e l l . I would 
l o v e t o p l a y i n a n o t h e r Bond f i l m " (she has s t a r r e d i n two : 'The 
Man w i t h t h e Golden Gun', 1974 and 'Octopussy', 1983) "... I 
w o u l d l o v e t o work w i t h R i c h a r d A t t e n b o r o u g h ... I would 
c e r t a i n l y l i k e t o work w i t h some o f t h e g r e a t Swedish d i r e c t o r s 
... I a l s o want t o p l a y comedy ..." (Adams, 1983, i n Zimmerman 
e d . , 1983, The O f f i c i a l O c t o p u s s y Movie Magazine, S t a r l o g T h e a t e r 
M e r c h a n d i s i n g Group, p . 3 0 ) . 

I n t e r n a t i o n a l a c t r e s s , B a r b a r a C a r r e r a (SPECTRE'S a s s a s s i n 
F a t i m a B l u s h i n 'Never Say Never A g a i n ' ) : "... I l o v e d p l a y i n g 
F a t i m a ... I based her c h a r a c t e r on t h e r u t h l e s s I n d i a n H i n d u 
goddess o f d e a t h : K a l i - t h e d e s t r o y e r . F a t i m a f i n d s Bond 
t e r r i b l y a t t r a c t i v e ... she's t h r i l l e d t h a t she's t h e one who has 
been chosen t o g i v e him what she t h i n k s of as t h e u l t i m a t e 
t h r i l l : d e a t h . She sees t h e a c t of murder as a s o r t of ceremony 
and t h i n k s o f h e r s e l f as a c o m p o s i t e o f K a l i , a b l a c k widow 
s p i d e r and a p r a y i n g m a n t i s ; so b e f o r e she k i l l s her v i c t i m s , she 
must make l o v e t o them ..." (A c o m p i l a t i o n of C a r r e r a , 
p a r a p h r a s e d , 1983, i n Dewson ed., 1983, "My Name i s BOND", Argus 
S p e c i a l i s t P u b l i c a t i o n s , p.28 and C a r r e r a , p a r a p h r a s e d , December, 
1983, BBCl TV, P e b b l e M i l l a t One). 

V e t e r i n a r y s u r g e o n and b e s t s e l l i n g a u t h o r , James H e r r i o t : 
"... t h e r e was e v e r y t h i n g h e r e ( Y o r k s h i r e ) ; w i l d e r n e s s and 
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s o l i t u d e b r e a t h i n g f r o m t h e b a r e f e l l s , y e t a h i n t of s o f t n e s s 
where t h e r i v e r wound a l o n g t h e v a l l e y f l o o r . And i n a l l t h e 
g r e e n m i l e s a r o u n d me t h e r e was n o t a n o t h e r human b e i n g t o be 
s een. I g o t o u t o f t h e c a r and s a t on t h e s p r i n g y g r a s s as I 
have done on c o u n t l e s s o c c a s i o n s s i n c e t h e n . I was c a p t i v a t e d , 
c o m p l e t e l y s p e l l b o u n d and I s t i l l am t o t h i s day. I was i n my 
e a r l y t w e n t i e s t h e n and t h i s was o n l y t h e f i r s t i n k l i n g o f t h e 
g l o r i e s ray v e t e r i n a r y work was t o u n f o l d f o r me ..." ( H e r r i o t , 
1979, p . 1 2 ) . 

Former B r i t i s h O l y m p i c c o a c h , s p o r t s w r i t e r and BBC s p o r t s 
b r o a d c a s t e r Ron P i c k e r i n g : "... I work 90 h o u r s a week ... t h a t ' s 
what I want t o do ... a l o t o f what I do I w o u l d have done as my 
h obby, f o r n o t h i n g ..." ( I n c o n v e r s a t i o n w i t h t h e a u t h o r ) . 

B r o a d c a s t e r , c r i c k e t c ommentator and a u t h o r , B r i a n J o h n s t o n : 
"... I have been l u c k y enough t o e a r n my l i v i n g f r o m what i s 
r e a l l y my l i f e ' s hobby ..." ( J o h n s t o n , 1978, p . 2 7 ) . 

I n t e r n a t i o n a l t e n n i s p l a y e r , John McEnroe: "... t h e matches 
a r e l i k e work and p l a y , s ometimes t h e y ' r e p l a y , sometimes t h e y ' r e 
work ..." (McEnroe, 6 t h A p r i l , 1982, BBC2 TV, F i e l d s o f P l a y ) . 

The a f o r e m e n t i o n e d o c c u p a t i o n s s e t e x t r e m e l y h i g h p l e a s u r e 
t h r e s h o l d and c o n t e n t l e v e l s and a r e t h e r e f o r e , t h e w o r k - l e i s u r e 
s y n o n y m i t y c r i t e r i a a l l o t h e r f o r m s o f p a i d a c t i v i t y s h o u l d aim 
f o r . For t h e m a j o r i t y o f t h e p o p u l a t i o n t o even a p p r o a c h t h e s e 
h i g h w o r k - l e i s u r e s y n o n y m i t y s t a n d a r d s ( w h i c h I b e l i e v e i s b o t h 
p o s s i b l e and d e s i r a b l e ) t h e c o n v e r g e n c e of a u t o m a t a and 
m i c r o e l e c t r o n i c s i n t h e f o r m o f s o p h i s t i c a t e d m i c r o e l e c t r o n i c 
t e c h n o l o g y w o u l d need t o i m p i n g e d i r e c t l y upon t r a d i t i o n a l 
employment and e d u c a t i o n , I b e l i e v e t h e y do, and i t i s t h e 
d e g r e e of t h e s e e f f e c t s and t h e o p p o r t u n i t i e s t h e y c r e a t e t h a t 
a r e t h e c o n c e r n o f t h i s t h e s i s . 

The p u r p o s e i n c h a r t i n g t h e h i s t o r i c a l d e v e l o p m e n t and 
p a r a l l e l s t r a n d s o f a u t o m a t a , m i c r o e l e c t r o n i c s and work i s t o s e t 
i n c o n t e x t t h e i r c u m u l a t i v e e v o l u t i o n a r y e f f e c t . The t e c h n i c a l 
p r o g r e s s o f a u t o m a t a and m i c r o e l e c t r o n i c s , e s p e c i a l l y o v e r t h e 
l a s t 30 y e a r s , has r e s u l t e d i n , I b e l i e v e , t h e most r e v o l u t i o n a r y 
t e c h n o l o g y t h e w o r l d has e v e r known. R e v o l u t i o n a r y n o t j u s t i n 
t e r m s o f s h e e r t e c h n o l o g i c a l e f f e c t i v e n e s s : power r e l a t i v e t o 
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s i z e , e f f i c i e n c y , r e l i a b i l i t y , p e r v a s i v e n e s s , b u t i n t e r m s o f i t s 
p o t e n t i a l t o r e v o l u t i o n i s e our a t t i t u d e s t o work. C o m p u t e r i s e d 
a u t o m a t i o n c o u l d f r e e t h e i n d i v i d u a l f r o m t h e c o n s t r a i n t s and 
s t u l t i f y i n g e f f e c t s o f t r a d i t i o n a l work f a c i l i t a t i n g h i m / h e r w i t h 
a c o m p r e h e n s i v e c h o i c e of a c t i v i t i e s i n w h i c h t o p a r t i c i p a t e . 
The c o n f l i c t i n g h a l f o f t h e e q u a t i o n however, s e e s , and 
f o r e c a s t s , new t e c h n o l o g y as b e i n g a s o u r c e of y e t f u r t h e r 
c o n v e n t i o n a l employment t h u s p e r p e t u a t i n g t h e s o c i a l c o n d i t i o n i n g 
o f t h e P r o t e s t a n t / P u r i t a n work e t h i c . The f o l l o w i n g c h a p t e r s 
d i s c u s s t h e v a r y i n g shades of o p i n i o n couched w i t h i n t h e 
a r g u m e n t s of t h e p r i n c i p a l p r o t a g o n i s t s i n v o l v e d i n t h e 
m i c r o e l e c t r o n i c s employment d e b a t e and t h e p o t e n t i a l o f t h e 
t e c h n o l o g y i t s e l f . 
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WORK*: 
I n a d d i t i o n t o t h e s o u r c e r e f e r e n c e s a l r e a d y q u o t e d t h e 
a c c o u n t was based upon i n f o r m a t i o n g l e a n e d f r o m : 

p r e v i o u s 

Morgan, D.H.J., and Ward, R. ( 1 9 7 8 ) , C h a p t e r 6: 'Work, I n d u s t r y 
and O r g a n i s a t i o n ' , i n P a r t 2 i n W o r s l e y , P., ed. ( 1 9 7 8 ) , 
I n t r o d u c i n g S o c i o l o g y , 2nd E d i t i o n , P e n g u i n Books L i m i t e d , 
H a r m o n d s w o r t h , M i d d l e s e x . 
W h i t e h o r n , R.D. ( 1 9 5 9 ) , L u t h e r , i n Chambers's E n c y c l o p a e d i a 
( 1 9 5 9 ) , New E d i t i o n , 

? 5 9 ) , L u t h e r , i n Chambers's E n c y c l o p a e d i i 
Volume V I I I , George Newnes L i m i t e d , London. 
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CHAPTER 4: THE MICROELECTRONIC TECHNOLOGY EMPLOYMENT DEBATE* 

The s t a r t i n g p o i n t of t h e m i c r o e l e c t r o n i c t e c h n o l o g y 
employment d e b a t e can be t r a c e d back t o two p a r t i c u l a r s t u d i e s . 
The f i r s t was a f e a t u r e a r t i c l e i n S c i e n t i f i c A m e r i c a n -
September, 1977, by R o b e r t N. Noyce e n t i t l e d ' M i c r o e l e c t r o n i c s ' 
and t h e second was t h e BBC2 t e l e v i s i o n H o r i z o n programme 'Now t h e 
C h i p s a r e Down' w r i t t e n by Ed Goldwyn and f i r s t b r o a d c a s t on 3 1 s t 
March, 1978. 

The H o r i z o n r e p o r t f o c u s e d s p e c i f i c a l l y upon t h e p o t e n t i a l l y 
enormous m i c r o e l e c t r o n i c i n d u c e d l a b o u r d i s p l a c e m e n t i n o f f i c e s 
and f a c t o r i e s and t h e l a c k o f any f o r m o f g o v e r n m e n t a l r e s p o n s e 
t o t h e p r o b l e m . 

S i n c e t h e n t h e r e have been a s u c c e s s i o n of v a r i o u s s t a t e 
f i n a n c e d s u p p o r t , t r a i n i n g and e d u c a t i o n a l awareness programmes, 
a m i c r o p r o c e s s o r m a n u f a c t u r i n g company - INMOS, an o f f i c e 
e q u i p m e n t b u s i n e s s - NEXOS and t h e 1982 I n f o r m a t i o n T e c h n o l o g y 
y e a r . T h e i r c u m u l a t i v e e f f e c t has been m i n i m a l b u t more 
i m p o r t a n t l y p e r h a p s , t h e emphasis has been d i r e c t e d a l m o s t 
e x c l u s i v e l y i n t o t h e a r e a o f t h e t e c h n o l o g y i t s e l f . The s o c i a l 
i m p l i c a t i o n s o f m i c r o e l e c t r o n i c s evoke a t b e s t a s c a n t r e g a r d , 
b u t more u s u a l l y no a t t e n t i o n a t a l l f r o m any of t h e major 
p o l i t i c a l p a r t i e s . T h i s r e s e a r c h has been l e f t a l m o s t e n t i r e l y 
t o a s m a l l number o f academics and t r a d e u n i o n i s t s . The 
p r i n c i p a l i s s u e s a r i s i n g o u t o f t h e t e c h n o l o g i c a l r e v o l u t i o n : 
s h o r t e r w o r k i n g h o u r s , e x t r a h o l i d a y , e a r l y r e t i r e m e n t , a l e i s u r e 
income o r s o c i a l wage and t h e e x p a n s i o n o f e d u c a t i o n a l , h e a l t h , 
s o c i a l , l e i s u r e , and s p o r t s s e r v i c e s a r e r a r e l y , i f e v e r , 
d i s c u s s e d w i t h any d e g r e e o f s e r i o u s p o l i t i c a l i n t e n t . 

T here a r e 3 p o s s i b l e r e a s o n s f o r t h i s a p p a r e n t complacency: 
(1) t h e b e l i e f t h a t f u l l employment i s an a t t a i n a b l e g o a l and 
t h e r e f o r e s o c i a l p r o b l e m s w i l l n o t a r i s e , ( 2 ) s i m p l y a l a c k o f 
f o r e s i g h t as t o t h e speed o f t e c h n o l o g i c a l s a t u r a t i o n o r (3) and 
more d i s t u r b i n g l y - t h e sheer p o l i t i c a l f e a r of what t h e 
t e c h n o l o g y may do. 

U n t i l t h e i s s u e s a r e g i v e n u r g e n t c o n s i d e r a t i o n and maximum 
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p r i o r i t y t h e c o m p l a c e n c y w i l l r e m a i n - e x a c e r b a t i n g t h e s o c i a l 
d a n g e r s . My p r o p o s e d s o l u t i o n i n v o l v e s t h e r a d i c a l 
r e - o r g a n i s a t i o n and r e - s t r u c t u r i n g of t h e e d u c a t i o n a l s ystem and 
i s d i s c u s s e d f u l l y i n t h e n e x t s e c t i o n o f t h e t h e s i s . My 
i m m e d i a t e c o n c e r n however, i s w i t h t h e c o n f l i c t i n g o p i n i o n and 
e v i d e n c e t h a t c o n s t i t u t e t h e m i c r o e l e c t r o n i c t e c h n o l o g y 
employment d e b a t e . 

The p r i n c i p a l p r o t a g o n i s t s i n t h e m i c r o e l e c t r o n i c s employment 
d e b a t e can be d i v i d e d i n t o two d i s t i n c t and t o t a l l y p o l a r i s e d 
g r o u p s ( w i t h i n w h i c h , however, t h e r e a r e v a r y i n g shades of 
o p i n i o n ) . 

The f i r s t g r o u p c o u l d be d e s c r i b e d as a d o p t i n g a c o n s e r v a t i v e 
o p t i m i s t i c a p p r o a c h . E s s e n t i a l l y , t h e y a r g u e t h a t employment 
l o s s e s due t o m i c r o - t e c h n o l o g y w i l l be a d e q u a t e l y compensated by 
employment g a i n s i n d i r e c t and r e l a t e d m i c r o e l e c t r o n i c 
a p p l i c a t i o n s and i n i n d i r e c t s e r v i c e s e c t o r employment 
( e n t e r t a i n m e n t , s p o r t , t o u r i s m , r e s t a u r a n t s , h o t e l s e t c . ) 
g e n e r a t e d by t h e demand f o r s e r v i c e s and goods as a r e s u l t of 
i n c r e a s e d i n d i v i d u a l w e a l t h c r e a t e d t h r o u g h t h e i m p l e m e n t a t i o n o f 
m i c r o e l e c t r o n i c s . 

The o p p o s i n g s c h o o l c o u l d be c h a r a c t e r i s e d as a d o p t i n g a 
r a d i c a l p e s s i m i s t i c a p p r o a c h . W h i l s t d i s a g r e e i n g a b o ut 
t i m e - s c a l e and numbers, t h e y a r e i n no d o u b t t h a t m i c r o e l e c t r o n i c 
t e c h n o l o g y w i l l , s o o n e r or l a t e r , b r i n g a b o ut u n p r e c e d e n t e d 
l e v e l s of unemployment. They m a i n t a i n t h a t d i r e c t and r e l a t e d 
new t e c h n o l o g y employment w i l l be m i n i m a l and w i l l n o t even come 
c l o s e t o s o l v i n g an enormous unemployment p r o b l e m . T h i s a p p roach 
a r g u e s f o r a p o l i t i c a l ( p r i n c i p a l l y g o v e r n m e n t a l ) CBI and TUC 
i n i t i a t i v e d e c l a r i n g t h e n e c e s s i t y and v i r t u e s of new p a t t e r n s o f 
e m ployment, s p e c i f i c a l l y t h e w e a l t h c r e a t i n g q u a l i t i e s of 
m i c r o e l e c t r o n i c s and i t s p o t e n t i a l t o enhance our l i v e s 
s i g n i f i c a n t l y t h r o u g h a m a s s i v e e x p a n s i o n of e d u c a t i o n a l , h e a l t h , 
s o c i a l , l e i s u r e and s p o r t s s e r v i c e s . However t h i s i n d i r e c t 
employment d e v e l o p m e n t can o n l y be a c h i e v e d t h r o u g h s p e c i f i c 
g o v e r n m e n t a l d i r e c t i v e s ; i . e . p o s i t i v e d i s c r i m i n a t o r y employment 
e x p a n s i o n w i t h i n t h e a f o r e m e n t i o n e d c r i t i c a l a r e a s , r a t h e r t h a n 
s i m p l y d i s r e g a r d i n g t h e p o t e n t i a l employment i n c r e a s e s i n 
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e d u c a t i o n , h e a l t h , s o c i a l , l e i s u r e and s p o r t s s e r v i c e s , and 
r e l y i n g t o t a l l y upon new t e c h n o l o g y i n s p i r e d market f o r c e s 
f e e d i n g what i s l e f t - a r e l a t i v e l y s m a l l p o o l o f s e r v i c e s e c t o r 
employment. The v e r y n a t u r e o f our e d u c a t i o n , h e a l t h , s o c i a l , 
l e i s u r e and s p o r t s s e r v i c e s and t h e immense v a l u e of t h e 
i n n o v a t o r y s u p p l e m e n t a r y a s s i s t a n c e m i c r o - t e c h n o l o g y can p r o v i d e 
make t h i s an e x c l u s i v e p e o p l e - c e n t r e d employment s e c t o r ; and as 
such s h o u l d become (a) e a s i l y our l a r g e s t s o u r c e of c o n v e n t i o n a l 
e mployment, t h i s w o u l d n e c e s s i t a t e an i n f i n i t e l y i n n o v a t i v e and 
e x t e n s i v e a c t i v i t y programme; (b) an i n d u s t r y i n i t s own r i g h t ; 
and ( c ) be a c c o r d e d maximum p r i o r i t y and a t t e n t i o n . 

THE CONSERVATIVE OPTIMISTIC APPROACH 

The f u n d a m e n t a l c o n s e r v a t i v e o p t i m i s t i c argument and i t s 
c o n c o m i t a n t shades o f o p i n i o n c o u l d , I f e l t , be e x e m p l i f i e d 
c o n c i s e l y by c o n c e n t r a t i n g s p e c i f i c a l l y upon two major 
c o m p r e h e n s i v e l y r e p r e s e n t a t i v e s t a t e m e n t s : t h e C e n t r a l P o l i c y 
Review S t a f f r e p o r t - ' S o c i a l and Employment I m p l i c a t i o n s o f 
M i c r o e l e c t r o n i c s ' 3 0 t h November, 1978, and a speech t o t h e Royal 
S o c i e t y of A r t s by Kenneth Baker, M i n i s t e r of S t a t e f o r 
I n f o r m a t i o n T e c h n o l o g y e n t i t l e d 'IT and i t s Impact on I n d u s t r y 
and Employment' 1 0 t h May, 1982. 

S p e a k i n g a t a s p e c i a l c o n f e r e n c e i n N i c e (September, 1978) on 
t h e employment i m p l i c a t i o n s o f m i c r o p r o c e s s o r s , C a r o l y n Hayman o f 
t h e C e n t r a l P o l i c y Review S t a f f , t h e Government 'Think Tank', 
s a i d t h a t "... we r e a c h t h e c o n c l u s i o n t h a t t h e s e r v i c e s e c t o r 
i n d u s t r i e s w i l l c o n t i n u e t o a b s o r b t h e l a b o u r t h a t i s d i s p l a c e d 
f r o m m a n u f a c t u r i n g " . (Hayman, 16th November, i n F o r e s t e r , 1 6 t h 
November, 1978, New S o c i e t y , p . 3 8 8 ) . Her c o n t e n t i o n i s t h a t 
m a r k e t f o r c e s w i l l s o l v e a l l our p r o b l e m s and t h a t t h e r e w i l l be 
a g r e a t e r need f o r h o t e l , r e s t a u r a n t , s p o r t s and t r a v e l s e r v i c e s 
r e s u l t i n g i n an i n c r e a s e r a t h e r t h a n a d e c r e a s e of s e r v i c e s e c t o r 
j o b s . 

S u p p o r t f o r her a n a l y s i s comes f r o m f o r m e r Employment 
S e c r e t a r y A l b e r t B o o t h . He t a k e s a h i s t o r i c a l p e r s p e c t i v e as an 
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i n d i c a t o r t o s u b s e q u e n t change. Booth a r g u e s t h a t "... t h e 
economy had ample t i m e t o a d j u s t " t o t h e i n t r o d u c t i o n o f 
m a i n - f r a m e c o m p u t e r s and i t f o l l o w s t h a t t h e r e w i l l a l s o be ample 
t i m e t o a d j u s t t o m i c r o e l e c t r o n i c t e c h n o l o g y . ( B o o t h , September, 
1978, i n F o r e s t e r , 1 6 t h November, 1978, New S o c i e t y , p . 3 8 7 ) . 

The C e n t r a l P o l i c y Review S t a f f ('Think Tank') R e p o r t -
' S o c i a l and Employment I m p l i c a t i o n s of M i c r o e l e c t r o n i c s ' 
p u b l i s h e d two months a f t e r C a r o l y n Hayman's speech, a g r e e s w i t h 
h e r o p t i m i s t i c a n a l y s i s . The r e p o r t , whose p r e d i c t i o n s c o v e r a 
15 y e a r p e r i o d f r o m 1978-1993, s t a t e s t h a t : 

"A number o f f o r e c a s t s a p p e a r i n g i n t h e p r e s s have g i v e n t h e 
employment e f f e c t s o f m i c r o e l e c t r o n i c s as a r i s e i n UK 
unemployment t o 3-5 m i l l i o n . But t h e s e f o r e c a s t s have (a) 
o v e r e s t i m a t e d t h e speed a t w h i c h m i c r o e l e c t r o n i c s i s l i k e l y i n 
p r a c t i c e t o be a p p l i e d i n t h e UK; and (b) u n d e r e s t i m a t e d t h e 
p o s s i b i l i t i e s f o r j o b c r e a t i o n t h r o u g h new a p p l i c a t i o n s i f we 
r e m a i n c o m p e t i t i v e . (CPRS, 3 0 t h November, 1978, p . 4 ) . 
(Unemployment i n 1984, due p r i m a r i l y t o economic r e c e s s i o n , 
o f f i c i a l l y s t a n d s a t a b o u t 3.2 m i l l i o n ) . 

"We may i n d e e d have employment p r o b l e m s b u t a t t h i s s t a g e i n 
o u r work we have y e t t o be c o n v i n c e d t h a t m i c r o e l e c t r o n i c s w i l l 
be a m a j o r f a c t o r f o r t h e w o r s e , u n l e s s t h e g e n e r a l p r o s p e c t s f o r 
employment make f o r an i n c r e a s e d u n w i l l i n g n e s s t o a c c e p t 
t e c h n o l o g i c a l change. T h i s may seem a r e l a t i v e l y c o m p l a c e n t view 
on t h e d a n g e r s of t e c h n o l o g i c a l unemployment 1978-1993 b u t t h e 
a l l - i m p o r t a n t v a r i a b l e i s the adaptibility o f t h e UK economy." 
(CPRS, 3 0 t h November, 1978, p.5, i t a l i c s a d d e d ) . 

The r e p o r t a r g u e s t h a t , "... t h e r e a l employment g a i n s w i l l 
a c c r u e t o t h o s e c o u n t r i e s w h i c h can t r a n s l a t e m i c r o e l e c t r o n i c 
i n n o v a t i o n s i n t o new, a t t r a c t i v e , i n e x p e n s i v e p r o d u c t s f o r mass 
c o n s u m p t i o n " . (CPRS, 3 0 t h November, 1978, p . 6 ) . Those made 
r e d u n d a n t w i l l be a b l e t o f i n d new work i n t h e a r e a s of e i t h e r 
(1) t h e m a n u f a c t u r e of m i c r o p r o c e s s o r s , m i c r o , m i n i and 
m a i n - f r a m e c o m p u t e r s ; word p r o c e s s o r s and w o r k s t a t i o n s , (2) 
s o f t w a r e p r o d u c t i o n , (3) t h e m a n u f a c t u r e of m i c r o p r o c e s s o r based 
p r o d u c t s or (4) an e x p a n d i n g s e r v i c e s e c t o r . 

The CPRS paper l o o k e d a t v a r i o u s case s t u d i e s and p o i n t s o u t 
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t h a t t a l k o f mass unemployment, i s i n many c a s e s , j u s t a myth: 
Twenty y e a r s ago c o m p u t e r s were i n t r o d u c e d i n t o t h e C i v i l 

S e r v i c e . The unemployment t h a t was p r e d i c t e d d i d n o t o c c u r , 
i n d e e d t h e 'Th i n k Tank' r e p o r t p o i n t s o u t t h a t C i v i l S e r v i c e 
c o m p u t e r r e l a t e d j o b s r o s e d u r i n g 1970-1977 f r o m 170,000 t o 
200,000. 

Government D e p a r t m e n t s have been a b l e t o p r o v i d e new computer 
a l l i e d j o b s and b e t t e r g o v e r n m e n t a l s e r v i c e s t o t h e community, 
i . e . t h e c o m p u t e r i s e d payments of Unemployment B e n e f i t and 
S u p p l e m e n t a r y A l l o w a n c e by G i r o cheque. The d i r e c t e f f e c t s of 
c o m p u t e r s a r e t h a t t h e y have a l l o w e d many w o r k e r s t o be f r e e d t o 
work e l s e w h e r e i n non-computer r e l a t e d j o b s . I n 1977 14,000 
p e o p l e were d i r e c t l y i n v o l v e d w i t h c o m p u t e r s and t h o s e r e l e a s e d 
f r o m such work t o t a l l e d more t h a n 50,000. 

"... t h e c o n c l u s i o n i s t h a t t h e employment e f f e c t s of 
c o m p u t e r s i n t h e C i v i l S e r v i c e has been a t b e s t t o r e s t r a i n t h e 
g r o w t h o f c l e r i c a l employment and c e r t a i n l y n o t r e d u c e i t . " 
(CPRS, 3 0 t h November, 1978, p . 7 ) . 

C e c i l Marks, D i r e c t o r o f Systems T r a i n i n g a t t h e C i v i l 
S e r v i c e C o l l e g e goes even f u r t h e r ... " a u t o m a t i o n i n t h e o f f i c e 
has i n c r e a s e d employment and I e x p e c t t h a t t r e n d t o c o n t i n u e " . 
( M a r k s , 3 0 t h November, 1978, i n F i n a n c i a l Times, 3 0 t h November, 
1 9 7 8 ) . 

Work measurement s t u d i e s on word p r o c e s s o r s , t h e r e p o r t s a y s , 
i n d i c a t e o v e r 1007. g a i n s i n p r o d u c t i v i t y b u t a l t h o u g h t h e r e has 
been an employment r e d u c t i o n i n i n d i v i d u a l t y p i n g p o o l s - t h e 
p o s s i b l e o v e r a l l l o s s e s of SO'/, have n o t o c c u r r e d . I n s t e a d word 
p r o c e s s o r s have f i l l e d gaps where t h e r e has been a s h o r t a g e of 
g i r l - p o w e r and t h e new machines t h e m s e l v e s p r o v i d e a new r a n g e o f 
s e r v i c e s . F i r m s a r e more i n t e r e s t e d i n new s e r v i c e s such as 
p r e s t i g i o u s a d v e r t i s i n g i n t h e s t y l e o f t h e p e r s o n a l i s e d s t a n d a r d 
l e t t e r t h a n any p o s s i b l e s a v i n g s i n s t a f f . 

So as w i t h t h e C i v i l S e r v i c e example t h e paper r e i t e r a t e s t h e 
p o i n t t h a t " t h e p o t e n t i a l p r o d u c t i v i t y g a i n does not t r a n s l a t e a t 
a l l d i r e c t l y i n t o a c t u a l j o b l o s s " . (CPRS, 3 0 t h November, 1978, 
p . 8 ) . 

The m i c r o e l e c t r o n i c s y s t e m s used i n warehouses a i d s t o c k 
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c o n t r o l r a t h e r t h a n make w o r k e r s r e d u n d a n t . A u t o m a t i c 
w arehouses have e n a b l e d i o i p r o v e i n e n t s i n t h e removal and s t a c k i n g 
o f s t o c k and a l s o p r o v i d e a b e t t e r w o r k i n g e n v i r o n m e n t . 

"The main g a i n f r o m m i c r o e l e c t r o n i c s i n cash and c a r r y 
w arehouses comes f r o m t h e r e d u c t i o n i n c a p i t a l t i e d up i n s t o c k 
r a t h e r t h a n f r o m any d i r e c t e f f e c t on employment." (CPRS, 3 0 t h 
November, 1978, p . 9 ) . 

I n t h e c a r i n d u s t r y most of t h e a p p l i c a t i o n s i n t h e 
p r o d u c t i o n f i e l d i n v o l v e d e s i g n , m o n i t o r i n g , p r o d u c t i o n t o o l i n g , 
t e s t i n g e t c . and have r e s u l t e d i n few r e d u c t i o n s i n s t a f f . W i t h 
r e g a r d t o t h e a p p l i c a t i o n s o f w e l d i n g and p a i n t s p r a y i n g , where 
a u t o m a t i o n has been i n t r o d u c e d on a s t e p by s t e p b a s i s o n t o t h e 
a s s e m b l y l i n e employment e f f e c t s have been s m a l l . 

The r e p o r t a d m i t s t h a t e n t i r e l y new p r o d u c t i o n l i n e s may mean 
more unemployment b u t temper t h i s by s a y i n g "... t h e a c t u a l f a l l 
w i l l depend c r u c i a l l y upon m a r k e t c o n d i t i o n s , t h e UK m arket s h a r e 
and so on". (CPRS, 3 0 t h November, 1978, p.11) 

I f we a r e a b l e t o s u p p l y f o r e i g n b u y e r s w i t h m i c r o e l e c t r o n i c 
based p r o d u c t s t h e n t h e r e w i l l be few j o b l o s s e s , i f n o t t h e n 
t h e r e w i l l be an a d v e r s e e f f e c t on j o b s and on our b a l a n c e o f 
p a y m e n t s . 

D a v i d A l l e n ( 2 3 r d March, 19B2), t h e c o - a u t h o r of a Paper on 
m i c r o e l e c t r o n i c s c o m p i l e d f o r t h e Manpower S e r v i c e s Commission, 

- a g r e e s w i t h t h e ' T h i n k Tank's f i n d i n g s . He examined a N i s s a n c a r 
f a c t o r y i n Japan. 

Robots a r e p r i n c i p a l l y employed i n t h e w e l d i n g of c a r b o d i e s , 
t h e d i s t r i b u t i o n o f p a r t s a l o n g t h e a p p r o p r i a t e c o n v e y o r b e l t and 
t h e t r a n s p o r t i n g of goods a r o u n d t h e f a c t o r y f l o o r "... t h e v a s t 
m a j o r i t y o f t h e j o b s on t h e p r o d u c t i o n l i n e - s c r e w i n g on t h e 
v a r i o u s p a r t s o f t h e c a r , f i x i n g w i n d s c r e e n s and w h e e l s i n t o 
p l a c e - a r e s t i l l l a r g e l y done by p e o p l e ... o n l y a s m a l l 
f r a c t i o n of t h e c a r p r o d u c t i o n i s a c t u a l l y a f f e c t e d by r o b o t s " . 
( A l l e n , 2 3 r d March, 1982, BBC Radio 4, S t u d y on 4 ) . 

The s o f t w a r e r e q u i r e d t o e n a b l e r o b o t s t o r e c o g n i s e o b j e c t s 
t h r o u g h t a c t i l e and v i s u a l s e n s e s , i s , a r g u e s A l l e n , e x t r e m e l y 
c o m plex. U n l e s s r o b o t s can be programmed t o p e r f o r m i n t r i c a t e 
t a s k s " t h e r e w i l l n o t be an enormous r e v o l u t i o n i n t h e g r e a t 
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m a j o r i t y of work i n t h e m a n u f a c t u r i n g a r e a ... p e o p l e w i l l s t i l l 
be needed t o assemble t h i n g s " . ( A l l e n , 2 3 r d March, 1982, BBC 
R a d i o 4, S t u d y on 4 ) . 

M o r e o v e r , A l l e n c o n t e n d s t h a t what w i l l h a l t new t e c h n o l o g y 
d e v e l o p m e n t g e n e r a l l y i s t h e l a c k of good s o f t w a r e i n B r i t a i n . 
S o p h i s t i c a t e d c o m p u t e r programming i s h i g h l y l a b o u r i n t e n s i v e , 
e x t r e m e l y t i m e consuming and a t p r e s e n t t h e r e a r e no i n d i c a t i o n s 
as t o how s o f t w a r e p r o d u c t i o n can be a c c e l e r a t e d . 

R e t u r n i n g t o t h e CPRS s t u d y : 
The change o v e r f r o m m e c h a n i c a l equipment t o t h a t of 

m i c r o e l e c t r o n i c s i n t e l e c o m m u n i c a t i o n s s w i t c h i n g gear has been 
c i t e d as t h e p e r f e c t example of s i l i c o n c h i p i n d u c e d 
unemployment. The a l a r m i s t s c l a i m t h a t o n l y 10 per c e n t of t h e 
p r e s e n t l a b o u r f o r c e w o u l d be needed t o o p e r a t e t h e p r e s e n t 
e q u i p m e n t . However, a f t e r t a k i n g i n t o a c c o u n t t h e number of 
e n g i n e e r s r e q u i r e d t o d e s i g n t h e exchange s y s t e m s , t h e 
c o u n t r y - w i d e m a n u f a c t u r e o f components and t h e p o s s i b i l i t i e s o f 
m i c r o p r o c e s s o r c o n t r o l l e d p r o d u c t s l i n k e d t o t h e t e l e p h o n e 
s y s t e m s , i n d i c a t e s t h a t t h e r e w i l l p r o b a b l y be a s m a l l e r number 
of j o b l o s s e s t h a n p r e d i c t e d . A g a i n , t h e amount of unemployment 
i s d e p e n d e n t upon t h e speed w i t h w h i c h t h e new t e c h n o l o g y i s 
i n t r o d u c e d , t h e s i z e of t h e e x p o r t s and t h e g r o w t h of s u b s c r i b e r 
t e r m i n a l s , e t c . 

T h i s c o n s e r v a t i v e o p t i m i s t i c l i n e of r e a s o n i n g would p o i n t t o 
t h e d e v e l o p m e n t o f t h e M e r c u r y t e l e c o m m u n i c a t i o n s p r o j e c t as a 
p r i m e example of new t e c h n o l o g y employment "... a l i c e n c e was 
awarded t o t h e company by Her M a j e s t y ' s Government t o e s t a b l i s h 
and o p e r a t e , t h r o u g h M e r c u r y C ommunications L i m i t e d , an 
a d d i t i o n a l t e l e c o m m u n i c a t i o n n e t w o r k c o v e r i n g b o t h n a t i o n a l and 
i n t e r n a t i o n a l s e r v i c e s ... M e r c u r y Communications L i m i t e d i s 
o p e r a t e d w i t h o u r p a r t n e r s B r i t i s h P e t r o l e u m and B a r c l a y s 
M e r c h a n t Bank". ( S h a r p , 1982, Chairman and C h i e f E x e c u t i v e , 
C a b l e and W i r e l e s s p i c R e p o r t , p . 4 ) . 

The i n s t a l l a t i o n of m i c r o e l e c t r o n i c systems i n t o h o t e l s has 
i m p r o v e d e f f i c i e n c y , s e r v i c e and c o s t e f f e c t i v e n e s s r e g a r d i n g 
r e s e r v a t i o n s , g u e s t s ' a c c o u n t s and s t o c k and l e d g e r c o n t r o l . 
F u r t h e r m o r e , such i n n o v a t i o n s have n o t d i s p l a c e d s t a f f , r a t h e r 
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t h e y d e c r e a s e paper work and make g e n e r a l h o t e l a d m i n i s t r a t i o n 
much more i n t e r e s t i n g . C o m p u t e r i s e d a u t o m a t i o n w i t h i n f o o d 
p r o c e s s i n g p l a n t s has l e d t o i n c r e a s e d p r o d u c t i v i t y , s a v i n g s i n 
t h e amount of raw m a t e r i a l s used and a h i g h e r q u a l i t y p r o d u c t . 

The main b e n e f i t s a c c r u i n g f r o m t h e i n t r o d u c t i o n of 
m i c r o - t e c h n o l o g y i n t o an e n g i n e e r i n g f a c t o r y have been 
s p e c i f i c a l l y c o n n e c t e d w i t h t h e c o n t r a c t i o n of t h e p r o d u c t i o n 
c y c l e and a s u b s e q u e n t g r o w t h i n e x p o r t s a l e s . The number of 
c l e r i c a l s t a f f i n v o l v e d i n t h e r u n n i n g o f t h e p r o d u c t i o n c o n t r o l 
s y s t e m has, t h e paper a d m i t s , been c u t - however t h e s e s a v i n g s 
a r e n e g l i g i b l e when compared t o t h e economies g a i n e d t h r o u g h l e s s 
c o n t i n u o u s work i n p r o g r e s s v i a s h o r t e r p r o d u c t i o n c y c l e s . 
M o r e o v e r , t h e s t u d y a s s e r t s t h a t w i t h i n t h e c l o t h i n g i n d u s t r y t h e 
m a j o r e f f e c t s o f c o m p u t e r i s e d a u t o m a t i o n w i l l be " b e t t e r q u a l i t y 
and p r o d u c t s t a n d a r d i s a t i o n as w e l l as improvements i n t h e 
e f f i c i e n c y o f p r o d u c t i o n and management methods; t h e e f f e c t s on 
l a b o u r a r e e x p e c t e d t o be m i n i m a l " . (CPRS, 3 0 t h November, 1978, 
p . 1 0 ) . 

J o n a t h a n S l e i g h , c o - a u t h o r (and head) o f t h e CPRS r e p o r t and 
c u r r e n t l y M i d l a n d R e g i o n a l D i r e c t o r o f t h e Manpower S e r v i c e s 
C ommission, n o t s u r p r i s i n g l y c o n c u r s w i t h i t s emphasis on t h e 
o p p o r t u n i t i e s f o r g r o w t h w i t h i n t h e s e r v i c e s e c t o r . 

" A p p l i c a t i o n s , p a r t i c u l a r l y on t h e s e r v i c e s i d e , o f t e n l e a d 
t o p o s s i b i l i t i e s f o r new or i m p r o v e d s e r v i c e s t h a t were n o t 
f o r e s e e n b e f o r e t h e a p p l i c a t i o n s were made. These w i l l t e n d t o 
r e d u c e t h e scope f o r s t a f f s a v i n g and may more t h a n o f f s e t i t ... 
t e c h n i c a l g r o w t h does n o t l e a d t o t h e l o s s of employment ... 
i n c r e a s e d p r o d u c t i v i t y w i l l i n c r e a s e p e o p l e ' s w e a l t h and w i l l n o t 
i n i t i a t e t h e i r j o b l o s s ... p e o p l e w i l l spend more on new 
p r o d u c t s l i k e home c o m p u t e r s and TV games. 

M i c r o p r o c e s s o r s a r e u s u a l l y i n s t a l l e d as p a r t of a p r o c e s s of 
a u t o m a t i o n and m e c h a n i s a t i o n . The m a j o r changes w i l l n o t 
n e c e s s a r i l y be on t h e numbers employed b u t on t h e o r g a n i s a t i o n a l 
s t r u c t u r e and p r o d u c t r a n g e . 

The p e n e t r a t i o n of m i c r o p r o c e s s o r s i n t o p r o d u c t s and 
p r o c e s s e s i s a g r e a t d e a l l e s s advanced ( i n c o m p e t i t o r c o u n t r i e s 
and i n t h e UK) t h a n many p e o p l e assume. Far f r o m b e i n g 
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i m m e d i a t e , as has been s u g g e s t e d by some c o m m e n t a t o r s , t h e 
t e c h n o l o g i c a l changes i n most i n d u s t r i e s a r e l i k e l y t o be 
e v o l u t i o n a r y r a t h e r t h a n r e v o l u t i o n a r y , and t h e co n s e q u e n t 
employment e f f e c t s a r e l i k e l y t o be sl o w t o show t h e m s e l v e s and 
i n most a r e a s o f f e r r e a s o n a b l e o p p o r t u n i t i e s f o r p l a n n e d 
a d j u s t m e n t . H i g h e r p r o d u c t i v i t y w i l l a l l o w f i r m s t o expand t h e i r 
s e r v i c e s r a t h e r t h a n c u t back on l a b o u r . " (A c o m p i l a t i o n of 
CPRS, 3 0 t h November, 1978, p. 13 and S l e i g h , i 6 t h November, 1978, 
i n F o r e s t e r , 1 6 t h November, 1978, New S o c i e t y , p . 3 8 7 ) . 

T h i s h y p o t h e s i s i s expanded upon by N e v i l l e Cooper, D i r e c t o r 
o f A d m i n s t r a t i o n a t S t a n d a r d T e l e p h o n e s and Cables (STC) and by 
Kenneth B a k e r , M i n i s t e r of S t a t e f o r I n f o r m a t i o n T e c h n o l o g y . 
Cooper i s i n no d o u b t t h a t t h e r e have been g r o s s e x a g g e r a t i o n s 
a b o u t t h e number o f p o s s i b l e j o b l o s s e s . E x i s t i n g j o b s , he 
a r g u e s , may be l o s t t h r o u g h t h e a r r i v a l of m i c r o e l e c t r o n i c s b u t 
what p e o p l e f o r g e t i n t h e t e c h n o l o g y d e b a t e i s t h e m a r k e t f o r 
u n f o r e s e e n and u n f o r e s e e a b l e work ... i n 1900, p h r a s e s such as 
m i c r o e l e c t r o n i c i n t e g r a t e d c i r c u i t r y o r m i c r o p r o c e s s o r c o n t r o l l e d 
w o r k s t a t i o n s w o u l d have been r e g a r d e d , even by t h e most e m i n e n t 
s c i e n t i s t s o f t h e t i m e , as c o m p l e t e g i b b e r i s h . 30 per c e n t of 
t h e w o r k f o r c e were employed i n a g r i c u l t u r e a t t h e t u r n o f t h e 
c e n t u r y , now t h e f i g u r e i s 3 per c e n t and p r o d u c t i o n has 
i n c r e a s e d by 1,000 p e r c e n t - y e t we do n o t have an unemployment 
r a t e of 27 per c e n t . Some of t h o s e 27 per c e n t m a n u f a c t u r e 
m i c r o - c i r c u i t s ... we do n o t know what t h i s new t e c h n o l o g y w i l l 
p r o v i d e . "... I am q u i t e c o n v i n c e d t h a t p e o p l e a r e g o i n g t o 
need and want many new t h i n g s w h i c h a r e made p o s s i b l e by new 
t e c h n o l o g y . " ( C o o p e r , 1 6 t h March, 1982, BBC Radio 4, Study on 
4 ) . 

S i m i l a r l y , Baker ( 1 0 t h May, 1982) concedes t h a t t h e r e w i l l be 
an i n i t i a l employment c o n t r a c t i o n due t o m i c r o - t e c h n o l o g y . I n a 
speech t o t h e Royal S o c i e t y of A r t s he o u t l i n e d many such cases: 
r o b o t i c w e l d i n g i n V o l v o and BL f a c t o r i e s has r e s u l t e d i n an 80 
per c e n t r e d u c t i o n i n t h e w e l d i n g l a b o u r f o r c e ... 
Ya m a t a k e - H o n e y w e l l ' s f l e x i b l e m a n u f a c t u r i n g system (FMS) t h e 
i n t e g r a t i o n o f a s e r i e s o f r o b o t s , m a t e r i a l s h a n d l i n g e q u i p m e n t , 
and n u m e r i c a l l y - c o n t r o l l e d machines ( i n v o l v e d i n t h e m a c h i n i n g o f 
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v a l v e s ) has e n a b l e d them t o c u t t h e i r s t a f f f r o m 40 t o 4 ... 
m i c r o e l e c t r o n i c s d i s p l a c i n g 90 per c e n t of m e c h a n i c a l watch 
components and s u b s e q u e n t l y l a r g e numbers of p e o p l e ... l a b o u r 
c o s t r e d u c t i o n s o f 50 per c e n t i n p r i n t i n g and p u b l i s h i n g ... 
word p r o c e s s i n g p r o d u c t i v i t y i n c r e a s e s of o v e r 100 per c e n t and 
so on. 

However, t h e p e s s i m i s t i c a n a l y s i s , he a r g u e s , i n v a r i a b l y 
s t o p s h e r e . They i g n o r e what Baker t e r m s t h e " c o m p e n s a t i o n 
e f f e c t s " ( B a k e r , 1 0 t h May, 1982, p.24) w h i c h , he s a y s , j u d g i n g 
f r o m h i s t o r i c a l e x p e r i e n c e , appear t o be i n e v i t a b l e . For 
e x a m p l e , t h e p e s s i m i s t i c V i c t o r i a n s o c i o l o g i s t s of 100 y e a r s ago 
r e c o r d i n g t h e i m m i n e n t demise of t h e h o r s e and c a r r i a g e would 
have no d o u b t p r e d i c t e d t h e w h o l e s a l e d i s a p p e a r a n c e o f 
b l a c k s m i t h s , p o s t i l l i o n s , b r i d l e - m a k e r s , s t a b l e - m e n , o s t l e r s , 
grooms, hay c a r t e r s - b a n k r u p t c y among h o r s e b r e e d e r s , f i n a n c i a l 
l o s s e s f o r f a r m e r s , s h o r t a g e s o f manure, poor c r o p s , and t h e 
e v e n t u a l breakdown of r u r a l s o c i e t y . What t h e y c o u l d n o t p r e d i c t 
was t h e i n v e n t i o n o f t h e h o r s e - l e s s c a r r i a g e and t h e c o n c o m i t a n t 
a s s o c i a t i o n s o f an enormous employment p o t e n t i a l . 

E x a c t l y t h e same p r i n c i p l e s a p p l y t o d a y ... 
"Japanese assembly w o r k e r s i n t h e watch i n d u s t r y were 

r e - d e p l o y e d t o d i v e r s i f i e d p r o d u c t l i n e s and a s i m i l a r t a l e can 
be t o l d a b o u t Japan's maj o r TV m a n u f a c t u r e r s . Slower market 
g r o w t h combined w i t h a s i m p l i f i c a t i o n and r e d u c t i o n i n t h e number 
o f components, and a u t o m a t i c i n s e r t i o n l e d t o a f a l l i n 
employment i n TV m a n u f a c t u r e d u r i n g t h e 1970's. I n 1975 TV s e t s 
r e p r e s e n t e d 37 per c e n t of Sony's o u t p u t , by 1981 o n l y 24 per 
c e n t . But Sony had g o t t h e i r s k a t e s on. They i n t r o d u c e d l a r g e 
s c a l e p r o d u c t i o n of v i d e o t a p e r e c o r d e r s and l o o k what happened 
t o employment. Even t h o u g h t h e y were making p r o p o r t i o n a t e l y 
f e w e r TV s e t s , Sony's employment r o s e f r o m 22,000 t o 38,500. 
T h i s shows what a company l i k e Sony can do by k e e p i n g pace w i t h 
d e v e l o p m e n t s . They moved f r o m t e l e v i s i o n s t o v i d e o r e c o r d e r s and 
t h e y were of c o u r s e one of t h e few companies i n t h e w o r l d t h a t 
r e a l i s e d t h a t you c o u l d make p r o d u c t s f o r j o g g e r s , i . e . t h e Sony 
Walkman w i t h a n t i c i p a t e d w o r l d s a l e s of 3 m i l l i o n . 

I n s e r v i c e s , t h e e x p a n s i o n of b a n k i n g , i n s u r a n c e and c l e r i c a l 
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l a b o u r was b r o u g h t a b o u t , i n p a r t , by t h e a p p l i c a t i o n of 
t e c h n o l o g y i n c r e a s i n g t h e number of new and d i v e r s i f i e d t a s k s 
w h i c h p r e v i o u s l y c o u l d n o t be c o n t e m p l a t e d . I n a d d i t i o n t h e 
i n t r o d u c t i o n o f t h e t e c h n o l o g y r e q u i r e s i t t o be s e r v i c e d . The 
d o u b l i n g of computer s e r v i c e s employment o v e r t h e l a s t t e n y e a r s 
i s an i l l u s t r a t i o n o f t h i s . 

B r o a d e n i n g t h e a n a l y s i s t o encompass t h e whole economy, 
i n c r e a s e d p r o d u c t i v i t y and i m p r o v e d p r o d u c t q u a l i t y can i m p r o v e 
c o m p e t i t i v e n e s s . T h i s may be e n j o y e d i n a v a r i e t y o f ways -
h i g h e r p r o f i t s , h i g h e r wages, h i g h e r o u t p u t or some c o m b i n a t i o n 
of a l l t h e s e - a l l o f w h i c h p r o v i d e t h e b a s i s f o r e x p a n s i o n of 
employment." ( B a k e r , 1 0 t h May, 1982, p . 3 0 - 3 3 ) . 

The M i n i s t e r r e i n f o r c e s h i s argument by r e f e r r i n g t o two 
s t u d i e s e x a m i n i n g t h e i m p a c t o f m i c r o e l e c t r o n i c s on employment. 
A r e p o r t by t h e P o l i c y S t u d i e s I n s t i t u t e t a l k s of t h e c o r r e l a t i o n 
b etween i n c r e a s e d employment and t h e p r o l i f e r a t i o n of a t t r a c t i v e 
and c o m p e t i t i v e m i c r o p r o c e s s o r based p r o d u c t s . The number of 
j o b s l o s t t h r o u g h m i c r o e l e c t r o n i c a u t o m a t e d p r o c e s s e s w i l l , t h e 
I n s t i t u t e p r e d i c t s , be a d e q u a t e l y compensated f o r by t h e g r o w t h 
of new p r o d u c t s . The o v e r a l l e f f e c t w i l l be a v e r y s l i g h t 
employment d e c l i n e . 

The p o s s i b l e employment e f f e c t s of m i c r o e l e c t r o n i c s have a l s o 
been d i s c u s s e d i n a s e r i e s o f r e s e a r c h p r o j e c t s c o l l a t e d i n a 
r e p o r t by t h e O r g a n i s a t i o n f o r Economic C o - o p e r a t i o n and 
Development (OECD). The B r i t i s h s t u d y , c o n d u c t e d by t h e Manpower 
Research Group a t t h e U n i v e r s i t y of Warwick p r o j e c t e d an i n c r e a s e 
i n t h e r a t e o f t e c h n o l o g i c a l a c c e p t a n c e and c o n c l u d e d t h a t by 
1990 t h e r e w o u l d be a n e t i n c r e a s e o f about 80,000 j o b s . 
However, t h e paper s t r e s s e d t h a t t h i s w o u l d o n l y be p o s s i b l e i f 
B r i t i s h p r o d u c t s i m p r o v e d i n q u a l i t y and s o p h i s t i c a t i o n - and 
c o n s e q u e n t l y i n t r a d e c o m p e t i t i v e n e s s . 

These s t u d i e s a r e i n d i c a t i v e of t h e r a p i d g r o w t h of j o b s 
w i t h i n i n f o r m a t i o n based o c c u p a t i o n s . I n 1880 t h e i n f o r m a t i o n 
s e c t o r (see l a t e r ) a c c o u n t e d f o r o n l y 10 per c e n t of t h e U n i t e d 
S t a t e s l a b o u r f o r c e whereas t o d a y i t r e p r e s e n t s n e a r l y 50 per 
c e n t . A c c o r d i n g t o OECD r e p o r t s t h i s s h i f t i n w o r k i n g p a t t e r n s 
i s b e i n g r e p e a t e d and a c c e l e r a t e d t h r o u g h o u t many o t h e r 
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i n d u s t r i a l i s e d c o u n t r i e s . M o r e o v e r , i n B r i t a i n t h e t r e n d t o w a r d s 
an i n c r e a s e i n t h e o v e r a l l ' i n f o r m a t i o n s e c t o r ' s h a r e of t h e 
t o t a l w o r k f o r c e i s becoming e s p e c i a l l y s i g n i f i c a n t : 

T a b l e 3: I n f o r m a t i o n S e c t o r as a p e r c e n t a g e s h a r e of t h e UK 
w o r k f o r c e ; 

1957; 27 p e r c e n t 
1961; 32 per c e n t 
1971: 36 p e r c e n t 
1979: 40 p e r c e n t 

S o u r c e : ( B a k e r , 1 0 t h May, 1982, p . 1 2 ) . 

40 p e r c e n t e q u a l s 10 m i l l i o n i n f o r m a t i o n based j o b s (an 
i n c r e a s e of 1 m i l l i o n s i n c e 1972) - Baker c a t e g o r i s e s them i n t o 
t h e f o l l o w i n g o c c u p a t i o n a l g r o u p s ; " t e a c h e r s , j o u r n a l i s t s , 
l i b r a r i a n s - s c i e n t i s t s , c o n s u l t a n t s , and a c c o u n t a n t s - managers, 
a d m i n i s t r a t o r s , s u p e r v i s o r s - o f f i c e s t a f f : p u b l i c and p r i v a t e , 
p o s t m en, t e l e p h o n i s t s and p r i n t e r s " . ( B a k e r , 1 0 t h May, 1982, 
p p . 1 3 - 1 4 ) . 

He s t r o n g l y s u p p o r t s t h e view t h a t f a i l u r e t o implement 
v i g o u r o u s l y , d e v e l o p , m a r k e t and s e l l t h e new t e h n o l o g y w i l l 
a l m o s t c e r t a i n l y r e s u l t i n d i s a s t r o u s unemployment - on a s c a l e 
f a r g r e a t e r t h a n any t h e new t e c h n o l o g y i t s e l f m i g h t p r o v i d e . 

F u r t h e r m o r e , he c o n t e n d s t h a t as t h e demand f o r i n f o r m a t i o n 
o p e r a t i v e s i n c r e a s e s so w i l l t h e need f o r c l e r i c a l s t a f f , When 
c o m p u t e r s were f i r s t i n s t a l l e d i n t o o f f i c e s , i n t h e l a t e 1950's 
and e a r l y 1960's, t h e y were e x p e c t e d t o d i s p l a c e l a r g e numbers of 
w o r k e r s - t h e r e v e r s e happened. I n 1960, t h e r e were 10 m i l l i o n 
U n i t e d S t a t e s c l e r i c a l s t a f f , by 1980 t h e t o t a l had r i s e n t o 18 
m i l l i o n - 19 per c e n t o f t h e w o r k f o r c e . A s i m i l a r t r e n d i s 
r e f l e c t e d i n B r i t a i n : i n 1961 t h e r e were about 3.5 m i l l i o n 
c l e r i c a l s t a f f - t o d a y t h e r e a r e some 4 m i l l i o n . " I n b o t h 
c o u n t r i e s , t h e number and p r o p o r t i o n r e p r e s e n t e d by c l e r i c a l 
o c c u p a t i o n s i s f o r e c a s t t o i n c r e a s e . " ( B a k e r , 1 0 t h May, 1982, 
p . 1 7 ) . 
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And w i t h i n t h e c l e r i c a l s e c t o r t h o s e t y p i s t s and s e c r e t a r i e s 
who a r e now u s i n g word p r o c e s s o r s have n o t o n l y i n c r e a s e d 
p r o d u c t i v i t y b u t have a l s o been a b l e t o u n d e r t a k e a much w i d e r , 
more r e s p o n s i b l e and c o n s e q u e n t l y more complex and demanding 
r a n g e o f d u t i e s . T h i s w i l l b o o s t j o b i n t e r e s t , j o b s a t i s f a c t i o n 
and p r o v i d e a b e t t e r s e r v i c e q u a l i t a t i v e l y and q u a n t a t i v e l y . 

A p p a r e n t l y s a t i s f i e d and c o n t e n t e d w i t h t h e f o r e c a s t t h a t t h e 
goods and s e r v i c e s y e t t o come w i l l s a t i s f a c t o r i l y compensate f o r 
any j o b l o s s e s . B a k e r ' s speech c o n c l u d e s w i t h a p o w e r f u l y e t 
p a r a d o x i c a l a d v o c a t i o n f o r i n c r e a s i n g l y r a p i d f a c t o r y and o f f i c e 
a u t o m a t i o n . 

" I t ' s t o t h e second r o u n d c o m p e n s a t i o n e f f e c t s t h a t we l o o k 
f o r employment g r o w t h f r o m I T - t o i n c r e a s e d m a r k e t s f o r b e t t e r 
and c heaper p r o d u c t s , and f o r t h o s e new goods and s e r v i c e s w h i c h 
a r e as y e t no more t h a n a t w i n k l e i n an i n n o v a t o r ' s eye. The 
m i c r o c h i p i s g o i n g t o be one of t h e main s o u r c e s of w e a l t h f o r 
t h e w o r l d w e l l i n t o t h e n e x t c e n t u r y . I t w i l l c r e a t e a l o t of 
j o b s , some i n m a n u f a c t u r i n g b u t many more t h r o u g h i t s 
a p p l i c a t i o n . Many new s e r v i c e s w i l l s p r i n g up - o r d e r i n g h o l i d a y 
b o o k i n g s v i a a t e l e t e x t s c r e e n , m o b i l e t e l e p h o n e s , e l e c t r o n i c 
p u b l i s h i n g , p o c k e t t e l e v i s i o n s , m o b i l i t y a i d s f o r t h e e l d e r l y and 
h a n d i c a p p e d and l e s s o n s by v i d e o . There i s no r e c e i v e d wisdom on 
how s t r o n g t h e s e second r o u n d e f f e c t s a r e l i k e l y t o be. Some 
t e n d t o c o n c l u d e t h a t t h e o v e r a l l n e t e f f e c t of IT on employment 
c o u l d be s m a l l b u t a c r u c i a l i n f l u e n c e h e r e i s t h a t t h e e x t e n t t o 
w h i c h a c o u n t r y keeps pace w i t h t h e r e s t of t h e i n t e r n a t i o n a l 
f i e l d . 

I f we d o n ' t p r o d u c e t h e t e c h n o l o g y d o m e s t i c a l l y o t h e r 
c o u n t r i e s w i l l s u p p l y i t ; i f we a r e s l o w e r i n a p p l y i n g IT o t h e r 
c o u n t r i e s w i l l g a i n an i n c r e a s i n g c o m p e t i t i v e edge i n p r o d u c t 
p r i c e and q u a l i t y . The more r a p i d a d o p t i o n of IT w i l l make 
demands on management and l a b o u r b u t t h e a l t e r n a t i v e has been p u t 
r a t h e r b o l d l y by t h e DECD: 

'A low l e v e l o f a p p l i c a t i o n i n any i n d i v i d u a l c o u n t r y may 
l e a d t o i t s d o m e s t i c economy becoming i n c r e a s i n g l y u n c o m p e t i t i v e , 
and t h i s may i n t u r n l e a d t o s e c o n d a r y e f f e c t s on employment t h a t 
c o u l d be f a r more s e r i o u s t h a t t h e d i r e c t d i s p l a c e m e n t e f f e c t s . ' 
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I t i s an o p i n i o n I s h a r e : t h e message i s a u t o m a t e or 
l i q u i d a t e . " (A c o m p i l a t i o n of Baker, 1 0 t h May, 1982, pp.36-38 
and B a k e r , 2 7 t h May, 1983, The B u a r d i a n , p . 1 2 ) . 

I w o u l d a r g u e however, t h a t B a k e r ' s a s s e r t i o n s can be 
c r i t i c i s e d on 8 v i t a l p o i n t s and w i l l o u t l i n e t h e s e c r i t i c a l 
o m i s s i o n s l a t e r . 

B a k e r ' s a d v o c a t i o n t o a u t o m a t e or l i q u i d a t e i s w h o l l y r e l i a n t 
upon t h e c r e a t i o n o f new employment based e i t h e r d i r e c t l y or 
i n d i r e c t l y on t h e r a p i d g r o w t h of m i c r o e l e c t r o n i c t e c h n o l o g y . 
And I do n o t f e e l t h a t Baker or t h e CPRS r e p o r t s a t i s f a c t o r i l y 
answer t h i s a s s u m p t i o n . I b e l i e v e t h a t d i r e c t and r e l a t e d 
employment g a i n s f r o m computer h a r d w a r e and s o f t w a r e w i l l be 
m i n i m a l , measured i n t h o u s a n d s r a t h e r t h a n m i l l i o n s , as d i s c u s s e d 
l a t e r . 

More p r o b l e m a t i c a l i s t h e q u e s t i o n of i n d i r e c t employment 
g a i n s , i . e . w i t h i n t h e s e r v i c e s e c t o r . I would argue t h a t any 
employment i n c r e a s e s w i t h i n t h i s a r e a w i l l be e x t r e m e l y l i m i t e d -
c o n f i n e d p r i n c i p a l l y t o e n t e r t a i n m e n t , t o u r i s m , h o t e l s , 
r e s t a u r a n t s , l e i s u r e / s p o r t s complexes and programme and f i l m 
m a king f o r c a b l e , s a t e l l i t e , v i d e o and c o n v e n t i o n a l t e l e v i s i o n 
and t h e cinema. As L i b e r a l P a r t y Leader D a v i d S t e e l has s a i d 
"... t h e T o r i e s seem t o have c o n v i n c e d t h e m s e l v e s t h a t we can g e t 
by as a r a c e o f w a i t e r s , bookmakers, t o u r i s t g u i d e s and v i d e o 
s a l e s m e n " . ( S t e e l , 6 t h J a n u a r y , 1984, i n Langdon, 6 t h J a n u a r y , 
The G u a r d i a n , p . l ) . The a r e a s w i t h t h e g r e a t e s t p o t e n t i a l f o r an 
a l m o s t u n l i m i t e d employment e x p l o s i o n : e d u c a t i o n , h e a l t h and 
s o c i a l s e r v i c e s a r e , u n f o r t u n a t e l y , c o n t r a c t i n g r a t h e r t h a n 
e x p a n d i n g . 

The c o n s e r v a t i v e o p t i m i s t i c l i n e of r e a s o n i n g i s a l s o 
f o l l o w e d by t h e m a j o r i t y o f t h e C o n s e r v a t i v e , L a b o u r , L i b e r a l and 
SDP p a r t i e s , t h e CBI and t h e TUC. They a l l appear t o i g n o r e or 
r e j e c t t h e i d e a , p o s s i b l y because o f , as i n d i c a t e d e a r l i e r , sheer 
e l e c t o r a l f e a r , of a t t i t u d i n a l change. The m i n i m a l amount of 
a t t e n t i o n t h a t i s g i v e n t o t h e s u b j e c t c o n c e n t r a t e s a l m o s t 
e x c l u s i v e l y upon t e c h n o l o g i c a l change. They seem t o c l i n g 
d e s p e r a t e l y t o t h e b e l i e f t h a t c o n v e n t i o n a l f u l l e mployment, o r 
s o m e t h i n g a p p r o a c h i n g i t , i s s t i l l an a t t a i n a b l e and d e s i r a b l e 
g o a l . They a l l m a i n t a i n t h a t unemployment l e v e l s can be r e d u c e d 
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- t h e a c t u a l f i g u r e s v a r y f r o m r e d u c t i o n s o f a p p r o x i m a t e l y 2 
m i l l i o n ( L a b o u r ) t o a r o u n d h a l f a m i l l i o n ( L i b e r a l / S D P A l l i a n c e ) . 

T h e r e a r e however f i v e n o t a b l e e x c e p t i o n s t o t h i s g e n e r a l 
r e g r e t t a b l e r u l e . There a r e two C o n s e r v a t i v e C a b i n e t M i n i s t e r s , 
a f o r m e r C o n s e r v a t i v e C a b i n e t M i n i s t e r , a f o r m e r Labour C a b i n e t 
M i n i s t e r and t h e Leader of t h e Labour P a r t y , who a c t u a l l y d i r e c t 
and f o c u s t h e i r a n a l y s e s upon a t t i t u d i n a l change. A l t h o u g h t h e i r 
v i e w s a r e p e r h a p s n o t q u i t e as e x t r e m e as t h o s e of S t o n i e r (1983) 
and J e n k i n s and Sherman (1979, 1 9 8 1 ) , t h e y do f o r m a s i g n i f i c a n t 
s h i f t away f r o m t h e t r a d i t i o n a l c o n s e r v a t i v e o p t i m i s t i c a p p roach 
and as a r e s u l t c o n s t i t u t e a s l i g h t l y d e v i a t i n g shade of r a d i c a l 
p e s s i m i s t i c o p i n i o n . T h e i r v i e w s f o r m p a r t of t h e r a d i c a l 
p e s s i m i s t i c a p p r o a c h and w i l l be o u t l i n e d l a t e r . 

THE RADICAL PESSIMISTIC APPROACH 

" P e o p l e - t o - m a c h i n e j o b s , i r r e s p e c t i v e of w h e t h e r t h e machines 
a r e l a t h e s or t y p e w r i t e r s , w i l l d e c l i n e . I n c o n t r a s t t h e 
p e o p l e - t o - p e o p l e j o b s w i l l i n c r e a s e . The l a r g e s t g r o w t h w i l l be 
i n t h e a r e a s of e d u c a t i o n and h e a l t h c a r e . " ( S t o n i e r , 2 8 t h 
March, 1984, The G u a r d i a n , p . 1 9 ) . 

I n t h e 1978 J.D. B e r n a l M e m o r i a l L e c t u r e a t t h e U n i v e r s i t y of 
London's B i r b e c k C o l l e g e , P r o f e s s o r C h r i s Freeman l i k e n e d t h e 
u b i q u i t o u s c h a r a c t e r i s t i c s o f m i c r o e l e c t r o n i c s t o t h o s e of steam 
power and e l e c t r i c i t y c a l l i n g them t h e ' h e a r t l a n d ' t e c h n o l o g i e s 
o f t h e i r p a r t i c u l a r e r a . But does t h e m i c r o p r o c e s s o r r e p r e s e n t a 
quantum l e a p i n s c i e n t i f i c d i s c o v e r y ? And i f so, how q u i c k l y 
w i l l s a t u r a t i o n p o i n t be r e a c h e d ? 

P r o f e s s o r Tom S t o n i e r , Chairman of t h e School of S c i e n c e and 
S o c i e t y a t t h e U n i v e r s i t y of B r a d f o r d , b e l i e v e s t h a t t h e r a t e of 
t e c h n o l o g i c a l s a t u r a t i o n w i l l be c o m p a r a b l e t o t h a t of t h e 
m e d i c i n a l s a t u r a t i o n of a n t i - b i o t i c s . 

"The pace a t w h i c h a new t e c h n o l o g y d i s p l a c e s an e x i s t i n g one 
i s s t r i c t l y a f u n c t i o n o f how much b e t t e r i t i s . The steam 
l o c o m o t i v e , f o r e x a m p l e , t h e h i s t o r i a n s t e l l u s , was a b o u t 50 per 
c e n t more e f f i c i e n t t h a n h o r s e s . So t h a t t r a n s i t i o n t o o k s e v e r a l 
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d e cades. At t h e o t h e r e x t r e m e t h e r e i s t h e case of a n t i - b i o t i c s 
w h i c h d u r i n g t h e 1950's swept t h e w o r l d t o such an e x t e n t t h a t 
t h e i r i n t r o d u c t i o n was s i m p l y a m a t t e r of how f a s t t h e y c o u l d be 
p r o d u c e d and d i s t r i b u t e d . I n i t i a l l y , t h e f i r s t c o m p u t e r s b u i l t 
i n t h e 1950's were r e a s o n a b l y u n r e l i a b l e , absorbed an enormous 
amount o f e n e r g y and were v e r y e x p e n s i v e t o r u n ... b u t i n t h e 
case o f m i c r o e l e c t r o n i c s ... t h a t i s much c l o s e r t o t h e 
a n t i - b i o t i c s e x p e r i e n c e . I t h i n k m i c r o - t e c h n o l o g y i s g o i n g t o 
move v e r y r a p i d l y and p e o p l e a r e j u s t w h i s t l i n g i n t h e wind i f 
t h e y d o n ' t t h i n k i t ' s g o i n g t o happen ... because i f i t d o e s n ' t 
happen h e r e i t w i l l happen i n o t h e r c o u n t r i e s . That i s t r u e f o r 
c e r t a i n s e r v i c e a r e a s and n o t j u s t t h e m a n u f a c t u r i n g s e c t o r ..." 
( S t o n i e r , 1 6 t h March, 1982, BBC Radio 4, Study on 4, and S t o n i e r , 
1979, Employee R e l a t i o n s V o l . 1 No.4 p p . 2 7 - 2 8 ) . 

Put i n p e r c e n t a g e t e r m s : he s u g g e s t s t h a t w i t h o n l y a 10 per 
c e n t i m provement on e x i s t i n g t e c h n o l o g y , new t e c h n o l o g y m i g h t n o t 
be a d o p t e d a t a l l . A 50 p e r c e n t improvement would t a k e decades. 
M i c r o e l e c t r o n i c t e c h n o l o g y i m p r o v e s t h e e x i s t i n g t e c h n o l o g y by 

1,000 p e r c e n t and d i s p l a c e s i t i n a m a t t e r o f months. 
The c o n s e r v a t i v e o p t i m i s t s , however, would argue t h a t t h e 

r a t e o f t e c h n o l o g i c a l change does n o t and neve r w i l l c o n f i r m 
S t o n i e r ' s a n a l o g y w i t h a n t i - b i o t i c s . Over h a l f of a l l B r i t i s h 
c o m p a n i e s do n o t even use e l e c t r i c t y p e w r i t e r s l e t a l o n e word 
p r o c e s s o r s . A r e p o r t by t h e N a t i o n a l Computing C e n t r e and 
H e i d r i c k and S t r u g g l e s (1982) s u g g e s t s t h a t whereas t h e s e r v i c e 
s e c t o r i s b e g i n n i n g t o implement new t e c h n o l o g y f u l l y , 
m a n u f a c t u r i n g i n d u s t r y i s s i m p l y n o t i n t e r e s t e d . 

The a u t h o r s sampled 156 f i r m s ( w i t h a s s e t s r a n g i n g f r o m £50 
m i l l i o n t o £4,000 m i l l i o n ) e m p l o y i n g 10 per c e n t of B r i t a i n ' s 
t o t a l l a b o u r f o r c e . A l t h o u g h 66 per c e n t had a p p r o v e d 
m i c r o - t e c h n o l o g y i n p r i n c i p l e , o n l y 33 per c e n t a c t u a l l y had a 
p l a n n e d c o h e r e n t s t r a t e g y . The s t u d y f o u n d t h a t j u s t 47 per c e n t 
used word p r o c e s s i n g e x t e n s i v e l y - an a v e r a g e of one machine f o r 
e v e r y 385 p e o p l e - and o n l y 18 per c e n t used p e r s o n a l 
m i c r o - c o m p u t e r s . A l l t h e i n d i c a t i o n s a r e t h a t i m p l e m e n t a t i o n 
w i l l be on a d e l i b e r a t e , c a u t i o u s , p i e c e m e a l b a s i s . 

The r a d i c a l c o u n t e r t o t h i s argument can be f o u n d i n Japan, 
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and i s d e s c r i b e d e x t e n s i v e l y i n an a d v e r t i s e m e n t a r t i c l e by Dr. 
James C. A b e g g l e n , P r o f e s s o r o f I n t e r n a t i o n a l Management a t 
S o p h i a U n i v e r s i t y , Tokyo and A k i o E t o r i , Managing E d i t o r o f 
S a i e n s u ( t h e Japanese l a n g u a g e e d i t i o n o f S c i e n t i f i c A m e r i c a n ) i n 
t h e O c t o b e r , 1982, e d i t i o n of S c i e n t i f i c A m e r i c a n . 

D u r i n g 1970-1979 t h e p r i n c i p a l f o c u s of Japanese c o m p u t e r i s e d 
a u t o m a t i o n c o n c e n t r a t e d s p e c i f i c a l l y upon t h e f a c t o r y -
d e v e l o p m e n t a l p r o g r e s s i n o f f i c e a u t o m a t i o n had been 
e x c e p t i o n a l l y s l o w . The r e a s o n f o r t h i s was t h e Japanese 
l a n g u a g e ... The Japanese use t h r e e s e p a r a t e , y e t 
i n t e r c h a n g e a b l e , l a n g u a g e s y s t e m s : two i n h e r e n t p h o n e t i c s c r i p t s 
and one d e r i v e d f r o m C h i n a . Because each s c r i p t c o n t a i n s some 50 
s y m b o l s , t h e r e a r e n e v e r l e s s t h a n 2,000 c h a r a c t e r s - u s u a l l y 
3,500-5,000 c h a r a c t e r s i n t h e Japanese language (Japanese 
t y p e w r i t e r s a r e a b o u t t h e same s i z e as a t r a d i t i o n a l o f f i c e 
d e s k ) . T h i s i s why word p r o c e s s o r d e v e l o p m e n t i n Japan has been 
s l o w . The p r o b l e m s o f i n p u t , o u t p u t and r e t r i e v a l posed by t h e 
mass o f symbols and c h a r a c t e r s p r o v e d a l m o s t i n s o l u b l e . 

S l u g g i s h p r o g r e s s i n word p r o c e s s i n g c h a n n e l l e d even more 
Japanese r e s e a r c h and d e v e l o p m e n t i n t o o t h e r a r e a s and p r o d u c e d 
some p o s i t i v e c o m p e n s a t o r y e f f e c t s : a c o n t i n u i n g w o r l d l e a d and 
f u r t h e r m a s s i v e i n p u t i n t o r o b o t i c s , a w o r l d l e a d i n t h e 
p r o d u c t i o n o f f a c s i m i l e and c o p y i n g machines ( i n 1981 Japan 
p r o d u c e d 900,000 c o p i e r s - R i c o h have a 40 per c e n t p l u s s h a r e of 
t h e w o r l d m a r k e t ) and i n c r e a s e d p r o d u c t i o n o f m a i n - f r a m e , m i n i , 
m i c r o / p e r s o n a l home c o m p u t e r s . ( F u j i t s u , t h e second l a r g e s t 
c o m p u t e r m a n u f a c t u r e r i n t h e w o r l d i n t e n d t o d i s p l a c e IBM as 
w o r l d number one and a r e a w o r l d l e a d e r i n o f f i c e a u t o m a t i o n . 
Japan's l a r g e s t c o m p u t e r m a n u f a c t u r e r s a r e (1) F u j i t s u (2) Nippon 
E l e c t r i c and (3) H i t a c h i ) . 

F a c s i m i l e m a c h i n e s , t h a t t r a n s m i t hand w r i t t e n documents 
q u i c k l y and e f f i c i e n t l y , and c o p y i n g m a c h i n e s , t h a t a r e s m a l l e r , 
c h e a p e r t o r u n and u s u a l l y f a s t e r t h a n t h e i r Western 
c o u n t e r p a r t s , were d e v e l o p e d s p e c i f i c a l l y as a f e r o c i o u s 
t e c h n o l o g i c a l r e s p o n s e t o t h e i r r e l a t i v e f a i l u r e i n word 
p r o c e s s i n g . 

M o r e o v e r , t h e phenomenal g r o w t h of i n c r e a s i n g l y p o w e r f u l 
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memory c h i p s has now v i r t u a l l y e r a d i c a t e d even t h e s e p r o b l e m s . 
The r e c o v e r y began i n 1979 when T o s h i b a announced t h e i r f i r s t 
word p r o c e s s o r a t a c o s t of $30,000, The h i g h p r i c e d i d n o t s t o p 
p r o d u c t i o n r i s i n g f r o m 2,500 u n i t s i n 1980 t o 10,000 u n i t s i n 
1981. The c o s t o f word p r o c e s s o r s d e c l i n e d as t h e i r 
s o p h i s t i c a t i o n grew and by 1982 t h e p r i c e had f a l l e n by a f a c t o r 
o f 7 t o j u s t $4,000 w h i l s t p r o d u c t i o n r o s e t o 60,000 u n i t s and i s 
e x p e c t e d t o t r i p l e each s u b s e q u e n t y e a r . The o u t p u t o f p e r s o n a l 
home c o m p u t e r s a l s o a l m o s t t r i p l e d i n t h e y e a r 1980-81 w i t h 
320,000 machines b e i n g m a n u f a c t u r e d i n 1981, an i n c r e a s e over 
1980 o f 290 per c e n t . 

C o n t r a r y t o t h e N a t i o n a l Computing C e n t r e and H e i d r i c k and 
S t r u g g l e s r e p o r t ( 1 9 8 2 ) , a s u r v e y by N ihon K e i z a i Shimbun ( 1 9 8 2 ) , 
e x a m i n i n g t h e r a t e of Japanese t e c h n o l o g i c a l p e n e t r a t i o n , 
d e m o n s t r a t e s t h e enormous p o t e n t i a l f o r r a p i d t e c h n o l o g i c a l 
g r o w t h : of t h e 78 r e s p o n d e n t companies 58 or 74 per c e n t had an 
a g g r e g a t e t o t a l o f 792 word p r o c e s s o r s - an a v e r a g e of a b out 14 
p e r company ( t h i s , even w i t h an e x c e p t i o n a l l y slow d e v e l o p m e n t a l 
r a t e ) and 55 or 70 p e r c e n t an a g g r e g a t e t o t a l o f 3,210 p e r s o n a l 
c o m p u t e r s - a b o u t 58 per company. These r e s u l t s s h o u l d and c o u l d 
e a s i l y be e x t r a p o l a t e d t o and r e f l e c t e d w i t h i n B r i t i s h o f f i c e s 
and f a c t o r i e s . 

Had t h e Japanese spoken E n g l i s h , I am c o n f i d e n t t h a t a l l 78 
r e s p o n d e n t s w o u l d have used word p r o c e s s o r s e x t e n s i v e l y and t h e i r 
a g g r e g a t e t o t a l w o u l d p r o b a b l y have been i n t h e r e g i o n of 7,920 
r a t h e r t h a n 792 - and even t h i s may be a g r o s s u n d e r - e s t i m a t i o n . 

W i t h t h e p r o d u c t i o n o f o f f i c e c o m p u t e r s and f a c s i m i l e 
m a c h i n e s t r i p l i n g a n n u a l l y , t h e l o g i c a l c o n t i n u a t i o n was t o 
i n t e g r a t e a l l t h e machines i n t o h i g h l y automated e l e c t r o n i c 
s y s t e m s . I n 1982 Nippon E l e c t r i c i n s t a l l e d a n e t w o r k o f f i b r e 
o p t i c h i g h w a y s f a c i l i t a t i n g d i g i t a l and v o i c e c o m m u n i c a t i o n and 
s t o r a g e between t h e v a r i o u s o f f i c e m a c h i n e s , t h e i n t e g r a t i o n of 
t e l e p h o n e exchanges and b u i l d i n g m a i n t e n a n c e systems. 

The o f f i c e r e v o l u t i o n was hampered i n Japan by l a n g u a g e 
p r o b l e m s and i n B r i t a i n by l a c k of f o r e s i g h t . Japan now have 
p l a n s t o i n t e r - m i n g l e t h e E n g l i s h and Japanese language f o r use 
on t h e i r word p r o c e s s o r s and r e l a t e d e q u i p m e n t . The v e r y f a c t 
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t h a t Japan had i n i t i a l p r o b l e m s has r e s u l t e d i n an o f f i c e 
a u t o m a t i o n boom and t h e t r a n s f o r m a t i o n o f i n e f f i c i e n t o f f i c e s , a t 
a much g r e a t e r r a t e t h a n t h e a l r e a d y p r o d u c t i v e f a c t o r i e s , i n t o 
h i g h l y e f f i c i e n t work p l a c e s . 

But d e s p i t e t h e Japanese e x p e r i e n c e t h e c o n s e r v a t i v e 
o p t i m i s t s ' r e p l y i s d i s a p p o i n t i n g l y p r e d i c t a b l e . H i s t o r i c a l l y 
t e c h n o l o g i c a l i n n o v a t i o n s , such as t h e steam e n g i n e and t h e 
h o r s e - l e s s c a r r i a g e have c r e a t e d new f o r m s o f employment. 
M i c r o e l e c t r o n i c s , say t h e o p t i m i s t s , w i l l f o l l o w t h e same 
p a t t e r n . M o r e o v e r , p r e d i c t i o n s of w i d e s p r e a d t e c h n o l o g y i n d u c e d 
unemployment a r e n o t h i n g new. 

The 1950's m a i n - f r a m e c o m p u t e r s r a i s e d s p e c u l a t i v e f e a r s 
a b o u t l a r g e s c a l e unemployment and a su b s e q u e n t s o c i e t y of 
l e i s u r e . Both f o r e c a s t s p r o v e d t o be i n a c c u r a t e b u t as C o l i n 
H i n e s o f E a r t h R esources Research L i m i t e d , s u g g e s t s , t h e 
p r e d i c t i o n s were p r e m a t u r e r a t h e r t h a n wrong. 

"... i t was s i m p l y t h a t t h e v i s i o n a r i e s c o n c e r n e d had f a i l e d 
t o a l l o w f o r t h e t i m e needed f o r such d e v e l o p m e n t s t o g a i n s o c i a l 
and economic a c c e p t a n c e , and f o r t h e n e c e s s a r y accompanying 
t e c h n o l o g i c a l i m p r o v e m e n t s l i k e m i c r o p r o c e s s o r s t o be d e v e l o p e d 
... What has t o be f a c e d o v e r t h e n e x t few y e a r s i s t h a t v a s t 
s e c t i o n s of t h e i n d u s t r i a l and s e r v i c e s e c t o r w i l l be autom a t e d 
and m i l l i o n s may l o s e t h e i r j o b s ... i t i s l i k e l y t h a t t h e 
m i s e r i e s and u p h e a v a l s o f t h e 1930's w i l l p a l e i n t o c o m p a r a t i v e 
i n s i g n i f i c a n c e s h o u l d B r i t a i n c o n t i n u e t o d r i f t on as a t p r e s e n t , 
and f i n d i t s e l f i n t h e s i t u a t i o n where 4, 6, even 7 m i l l i o n a r e 
o u t o f work ... w h a t e v e r happens t h e e f f e c t s of a u t o m a t i o n w i l l 
be f e l t a t e v e r y l e v e l of our s o c i e t y and t o p r e v e n t i t f r o m 
b e i n g t o r n a p a r t w i l l r e q u i r e t h e commitment of e x p e r t i s e and 
r e s o u r c e s on a s c a l e p r o b a b l y n o t seen s i n c e t h e war. The b i g 
d i f f e r e n c e i s t h a t t h i s p r o b l e m c e r t a i n l y w i l l n o t d i s a p p e a r 
a f t e r 6 y e a r s . " ( H i n e s , 1978, p p . 6 - 7 ) . 

I n 1680 a b o u t 90 p e r c e n t o f t h e B r i t i s h p o p u l a t i o n were 
employed i n a g r i c u l t u r e s u p p l y i n g f o o d t o t h e r e m a i n i n g 10 per 
c e n t . T e c h n o l o g i c a l d e v e l o p m e n t s i n f a r m i n g : s o p h i s t i c a t e d 
combined h a r v e s t e r s , new f e r t i l i z e r s and i n s e c t i c i d e s , h y b r i d 
seeds and i m p r o v e d c r o p r o t a t i o n , w e a t h e r f o r e c a s t i n g and s t o r a g e 
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t e c h n i q u e s e t c . , o v e r t h e p a s t c e n t u r y have r e v e r s e d t h e r a t i o . 
M oreover f a r m e r s can now u t i l i z e t h e most advanced automa t e d 
a g r i c u l t u r a l m a c h i n e r y c u r r e n t l y a v a i l a b l e : s e n s o r and/or camera 
r e g u l a t e d a u t o m a t e d t r a c t o r s o p e r a t i n g n o n - s t o p 24 h o u r s a day 
and a u t o m a t e d c r o p s p r a y e r s ( u s i n g r a d a r t o d e t e c t wind 
d i r e c t i o n ) p r o v i d i n g e f f i c i e n t and c o n s i s t e n t c h e m i c a l 
d i s t r i b u t i o n . I n t h e 1980's 2 per c e n t o f t h e l a b o u r f o r c e a r e 
employed i n a g r i c u l t u r e (and a l o n g w i t h f o o d i m p o r t s ) can p r o v i d e 
f o o d f o r t h e r e m a i n i n g 98 p e r c e n t o f t h e p o p u l a t i o n . S t o n i e r 
(1983) c l a i m s t h a t a s i m i l a r r e v o l u t i o n a r y r e v e r s a l i s now 
o c c u r r i n g w i t h i n t h e m a n u f a c t u r i n g s e c t o r and w i t h i n s e c t i o n s o f 
t h e s e r v i c e s e c t o r , b u t whereas t h e a g r i c u l t u r a l r e v o l u t i o n t o o k 
300 y e a r s , t h e m i c r o e l e c t r o n i c r e v o l u t i o n may t a k e o n l y 25-30 
y e a r s . He s u g g e s t s t h a t by 2005 t h e p r o v i s i o n f o r a l l our 
m a t e r i a l needs: f o o d , c l o t h i n g , h o u s i n g , w a t e r , e l e c t r i c i t y , gas, 
f u r n i t u r e , t e x t i l e s , h o u s e h o l d a p p l i a n c e s and c a r p r o d d u c t i o n 
e t c . , c o u l d be met by 10 p e r c e n t o f t h e l a b o u r f o r c e . The 
m a j o r i t y o f t h e s e p e o p l e w i l l p r o b a b l y have p o s t - g r a d u a t e 
c o m p u t i n g / e n g i n e e r i n g d e g r e e s e n a b l i n g them t o c o n t r o l and 
m a i n t a i n advanced c o m p u t e r i s e d r o b o t i c s y s t e m s . 

T a b l e 4: Workers employed i n t h e m a n u f a c t u r i n g i n d u s t r y as a 
p e r c e n t a g e of t h e t o t a l l a b o u r f o r c e : 

1961: 38 p e r c e n t 
1971: 36 p e r c e n t 
1980: 29 p e r c e n t 

( S o u r c e : BBCl TV, 2 1 s t September, 1982, W i l l Tomorrow Work?) 

S i r C l i v e S i n c l a i r , Chairman and f o u n d e r of S i n c l a i r 
R e s e a r c h , has s a i d t h a t t h i s 1980 f i g u r e of 29 per c e n t " w i l l 
f a l l t o l e s s t h a n 10 per c e n t by t h e end o f t h e n e x t decade". 
( S i n c l a i r , 7 t h O c t o b e r , 1982, BBC2 TV, F u t u r e s ) . 

S i n c l a i r ' s p r e d i c t i o n i s echoed by S t o n i e r who i s i n no 
d o u b t : "... t h e m a n u f a c t u r i n g l a b o u r f o r c e w i l l c o n t i n u e t o 
d e c l i n e d r a s t i c a l l y and any argument t h a t says t h e r e i s g o i n g t o 



82 

be an u p - t u r n i n i n d u s t r i a l j o b s i s a d e l u s i o n . It is not going 
to happen. E i t h e r t h e m a n u f a c t u r i n g companies w i l l n o t be a b l e 
t o compete and w i l l t h e r e f o r e go o u t o f b u s i n e s s w h i c h means no 
j o b s a t a l l , o r , i f t h e y do compete, i t w i l l be because of a h i g h 
l e v e l o f p r o d u c t i v i t y w h i c h t h e y can a c h i e v e o n l y by u s i n g 
advanced a u t o m a t e d s y s t e ms that do not require a lot of people. 

What w o r k f o r c e i s l e f t w i l l need t o be e d u c a t e d t o a much 
h i g h e r s t a n d a r d t h a n a t p r e s e n t . I t w i l l n o t be enough t o know 
a b o u t s p e c i f i c p i e c e s o f h a r d w a r e or s o f t w a r e because w i t h i n a 
y e a r t h e y may become o b s o l e t e . So t h e i n d i v i d u a l w i l l need t o 
know t h e t h e o r e t i c a l p r i n c i p l e s g o v e r n i n g m i c r o e l e c t r o n i c 
t e c h n o l o g y .... t h e r e f o r e t h e r e m a i n i n g m a n u f a c t u r i n g l a b o u r 
f o r c e w i l l need t o be e d u c a t e d t o g r a d u a t e o r p o s t - g r a d u a t e 
l e v e l , n o t j u s t t r a i n e d b u t e d u c a t e d ..." ( S t o n i e r , p a r a p h r a s e d , 
1 9 t h September, 1982, BBCl TV, W i l l Tomorrow Work? I t a l i c s 
a d d e d ) . 

S t o n i e r ' s (1983) o v e r a l l a n a l y s i s s u g g e s t s a p o t e n t i a l 
unemployment l e v e l of 19 m i l l i o n by 2005-2010. S i m i l a r l y B a r r i e 
Sherman (December, 198 1 , BBCl TV, P e b b l e M i l l a t One) D i r e c t o r of 
R e s e arch a t t h e A s s o c i a t i o n o f S c i e n t i f i c , T e c h n i c a l and 
M a n a g e r i a l S t a f f s , has spoken of a p o s s i b l e 15 m i l l i o n j o b s t h a t 
a r e a t r i s k . 

"... Wherever one l o o k s , p e o p l e , or r a t h e r j o b s , a r e 
v u l n e r a b l e . D raughtsmen, l e g a l c l e r k s , a c c o u n t a n c y s t a f f , 
a d m i n i s t r a t i v e and c l e r i c a l s t a f f s i n h o s p i t a l s , l o c a l 
a u t h o r i t i e s , t h e f i n a n c e i n d u s t r y and t h e C i v i l S e r v i c e must a l l 
be p r i m e t a r g e t s o f t h e e n c r o a c h i n g t e c h n o l o g i e s . Those who 
r e t a i n t h e i r j o b s w i l l i n a l l p r o b a b i l i t y need c o n s i d e r a b l e 
r e t r a i n i n g or w i l l have l e a r n t t h e new s k i l l s a t s c h o o l or 
c o l l e g e . 

As t h e new i n f o r m a t i o n systems w i l l be c a u s i n g a l l t h e s e 
c h a n g e s , i t i s v i t a l t h a t we g e t a c c u r a t e and up t o d a t e 
i n f o r m a t i o n as a raw m a t e r i a l . Data base c o m p i l e r s and 
m a i n t a i n e r s , l a t t e r - d a y l i b r a r i a n s , a l o n g w i t h c o n v e n t i o n a l 
l i b r a r i a n s , w i l l g a i n i m p o r t a n c e i f n o t s t a t u s , and w i l l i n c r e a s e 
i n numbers. The management of i n f o r m a t i o n i t s e l f w i l l become a 
key j o b . I n f o r m a t i o n s y s t e m managers w i l l become s p r i n g - b o a r d s 
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t o b i g g e r and b e t t e r t h i n g s , even t o t h e most s e n i o r o f l e v e l s , 
as a c o m b i n a t i o n of t h e r e s p o n s i b i l i t y and t h e o v e r a l l 
p e r s p e c t i v e needed i s r e c o g n i s e d . 

I n s h o r t , c r e a t i v e j o b s M i l l r e m a i n ; d e c i s i o n - m a k i n g j o b s 
where t h e d e c i s i o n s a r e based on n o n - p r e d i c t a b l e f a c t o r s H i l l 
r e m a i n , j o b d e s i g n i n g , i n s t a l l i n g o p e r a t i n g and s e r v i c i n g t h e new 
s y s t e m s w i l l r e m a i n . Those of us u n a b l e t o p e r f o r m t h e s e t a s k s 
w i l l be a t some d e g r e e of r i s k . S e l f - e m p l o y m e n t , e s p e c i a l l y on a 
p a r t - t i m e b a s i s , w i l l i n c r e a s e and much of i t w i l l be a s s o c i a t e d 
w i t h t h e e l e c t r o n i c s i n d u s t r y i t s e l f . The c o n c e p t of a j o b w i l l 
i t s e l f s t a r t t o a l t e r ..." (Sherman, 1 0 t h O c t o b e r , 1983, The 
T imes, p . 3 3 ) . 

N e v e r t h e l e s s b o t h S t o n i e r (1983) and Sherman (1979, 1981) 
b e l i e v e such immense unemployment l e v e l s can be a v o i d e d . T h e i r 
s o l u t i o n would be a m a s s i v e e x p a n s i o n o f t h e e d u c a t i o n s y s t e m , 
h e a l t h and s o c i a l s e r v i c e s and l e i s u r e and s p o r t s s e r v i c e s . I t 
i s t h e s e key a r e a s of t h e s e r v i c e s e c t o r , what S t o n i e r c a l l s 
k n o w l e d g e o r i n f o r m a t i o n based i n d u s t r i e s , t h a t w i l l d e t e r m i n e 
o u r f u t u r e employment. 

"From an employment p o i n t of v i e w " a r g u e s S t o n i e r , " h e a l t h 
and e d u c a t i o n a r e ' i n f i n i t e s i n k s ' f o r employment. For example, 
t h e number of n u r s e s per p a t i e n t i n h o s p i t a l c o u l d go f r o m 1:10 
t o 1:5, t o 1:2, t o 1:1, t o 2:1 t o ...? Who would n o t l i k e t o be 
f u s s e d o v e r by one n u r s e s p e c i f i c a l l y a s s i g n e d t o you? D u r i n g a 
24 h o u r s p e r i o d , 4 s h i f t s , c o u p l e d t o a f o u r day week, would 
a c t u a l l y p r o d u c e a n u r s e t o p a t i e n t r a t i o of 7:1. F u r t h e r m o r e , 
t h e r e i s a w i d e r a n g e o f s k i l l s r e q u i r e d f o r r u n n i n g a good 
h e a l t h s e r v i c e . 

What i s t r u e f o r t h e h e a l t h s e r v i c e as f a r as l a b o u r 
i n t e n s i v e employment i s c o n c e r n e d , i s e q u a l l y t r u e of e d u c a t i o n . 
However, an i n v e s t m e n t i n e d u c a t i o n w i l l be e c o n o m i c a l l y more 
p r o d u c t i v e , g e n e r a t i n g t h e w e a l t h n e c e s s a r y t o f i n a n c e t h e 
e x p a i n s i o n i n p u b l i c s e r v i c e employment. 

E d u c a t i o n , when done p r o p e r l y , i s l a b o u r i n t e n s i v e and w i l l 
p r o v i d e s u b s t a n t i a l employment. An e f f e c t i v e e d u c a t i o n system 
w i l l e n c o u r a g e young p e o p l e t o r e m a i n i n e d u c a t i o n and a t t r a c t 
o l d e r p e o p l e back i n t o i t , (a c r a d l e - t o - g r a v e e d u c a t i o n s y stem) 
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t h e r e b y k e e p i n g a s i g n i f i c a n t p e r c e n t a g e o f t h e p o t e n t i a l 
w o r k f o r c e o f f t h e l a b o u r m a r k e t . An expanded and i m p r o v e d 
e d u c a t i o n s y s t e m w i l l p r o d u c e a more v e r s a t i l e l a b o u r f o r c e of 
more s k i l l e d i n f o r m a t i o n o p e r a t i v e s w h i c h , when c o u p l e d w i t h 
r e s e a r c h and d e v e l o p m e n t , w i l l p r o d u c e new k n o w l e d g e , new 
t e c h n o l o g y , new i n d u s t r i e s and, i n consequence, new w e a l t h . " (A 
c o m p i l a t i o n o f S t o n i e r , 1 9 t h O c t o b e r , 1979, The T h i r d I n d u s t r i a l 
R e v o l u t i o n : M i c r o p r o c e s s o r s and R o b o t s , pp.19-20; S t o n i e r , 1982, 
i n R i c h a r d s ed., 1982, p.289, and S t o n i e r , 1983, p . 2 1 0 ) . 
M o r e o v e r , S t o n i e r (1983) a r g u e s f o r a 10 per c e n t , g r a d u a t e d 
r e d u c t i o n i n t h e w o r k i n g week e v e r y 5 y e a r s . T h i s would p r o v i d e 
a 36 hour week by 1985, 32.5 by 1990, 29 by 1995, 26 by 2000, 
23.5 by 2005, 21 by 2010 and an 18 hour week by 2015 (4.5 hour 
day, 4 days a w e e k ) . 

C l i v e J e n k i n s and B a r r i e Sherman (1979, 1981) a d v o c a t e 
s i m i l a r p r o p o s a l s . They say i t i s r i d i c u l o u s t o work 
c o n t i n u o u s l y f r o m t h e age o f 16, 18 or 21 t o 60 or 65 and o n l y 
t h e n e x p e r i e n c e and e n j o y a s u b s t a n t i a l p e r i o d o f l e i s u r e t i m e -
i n d e e d many p e o p l e d i e a t t h i s v e r y t h r e s h o l d or w i t h i n t h e i r 
f i r s t r e t i r e m e n t y e a r . The n o t i o n o f j o b s e c u r i t y s h o u l d be 
r e p l a c e d by 'whole l i f e s e c u r i t y ' : p e o p l e s h o u l d n o t be p e n a l i s e d 
f i n a n c i a l l y and p s y c h o l o g i c a l l y f o r b e i n g o u t o f work. The 
a u t h o r s s u g g e s t t h a t unemployment pay s h o u l d become co m p a r a b l e t o 
t h e a v e r a g e n a t i o n a l income. ( I n H o l l a n d and France Unemployment 
B e n e f i t i s a p p r o x i m a t e l y 80 per c e n t of a v e r a g e n a t i o n a l 
e a r n i n g s , i n West Germany i t i s 70 per c e n t b u t i n B r i t a i n i t i s 
o n l y 29 per c e n t ) . 

They c l a i m t h a t t h e 35 hour week i s t o o l i m i t e d ... a 4 day 
week on an 8 hour day b a s i s w o u l d c r e a t e more employment t h a n 
t a k i n g an hour o f f t h e presen^t w o r k i n g day ... t h i s would l e a d t o 
a 3 day week 8 h o u r s a day by t h e y e a r 2000. There s h o u l d be 
s a b b a t i c a l s f o r a l l o c c u p a t i o n a l g r o u p s s i m i l a r t o t h o s e 
a v a i l a b l e t o l e c t u r e r s , t e a c h e r s and j o u r n a l i s t s ... an e x t r a 4 
weeks a n n u a l h o l i d a y , f l e x i b l e r e t i r e m e n t s and e q u i v a l e n t 
r e t i r e m e n t ages f o r men and women. 

And t a k i n g o n l y a s l i g h t l y l e s s e x t r e m e view t h a n S t o n i e r 
(1983) and J e n k i n s and Sherman (1979, 1 9 8 1 ) , as i n d i c a t e d 
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e a r l i e r , a r e two C o n s e r v a t i v e C a b i n e t M i n i s t e r s , one f o r m e r 
C o n s e r v a t i v e C a b i n e t M i n i s t e r , one f o r m e r Labour C a b i n e t M i n i s t e r 
and t h e Leader of t h e Labour P a r t y . Former Labour C a b i n e t 
M i n i s t e r , Tony Benn, i n i t i a t e d t h e p o l i t i c a l r a d i c a l p e s s i m i s t i c 
a p p r o a c h when, i n 1978, he s t a t e d t h a t ! "The changes i n s o c i e t y 
w i l l be a b s o l u t e l y phenomenal and c o u l d make t h e 1980's 
p o l i t i c a l l y v e r y d i f f i c u l t t o h a n d l e " . (Benn, 1978, i n L a r g e , 
1984, p . 5 ) . 

The S e c r e t a r y o f S t a t e f o r N o r t h e r n I r e l a n d , James P r i o r , and 
t h e S e c r e t a r y o f S t a t e f o r Energy, P e t e r W a l k e r , e x p r e s s e d , i n 
1979 when i n o p p o s i t i o n , some of t h e most r a d i c a l o p i n i o n s on our 
a t t i t u d e s t o w a r d s m i c r o e l e c t r o n i c t e c h n o l o g y o f any p o l i t i c i a n s , 
i r r e s p e c t i v e o f p a r t y a l l e g i a n c e . 

P r i o r s a i d i n March, 1979, t h a t "we may have t o move away 
f r o m t h e P r o t e s t a n t work e t h i c and t h i n k of payment f o r l i f e f o r 
n o t w o r k i n g . I t w o u l d be q u i t e wrong t o t a l k of a r e t u r n t o t h e 
employment l e v e l s o f t h e 1950's and 1960's. I f we do have t o 
f a c e h i g h e r unemployment, l e t ' s n o t d e s p a i r . I t may w e l l be t h a t 
i n t h e n e x t 10, 15 or 20 y e a r s we w i l l have a new p h i l o s o p h y 
t o w a r d s unemployment." ( P r i o r , March, 1979, i n L a r g e , 1 8 t h 
O c t o b e r , 1983, The G u a r d i a n , p . 1 9 ) . 

W a l k e r ' s c o n t e n t i o n i s even more v o c i f e r o u s : "Our a t t i t u d e 
t o w a r d s a u t o m a t i o n v e r g e s on t h e l u n a t i c . We s h o u l d r e j o i c e and 
c r e a t e a s o c i e t y i n w h i c h t h e machine works t w e n t y - f o u r h o u r s a 
day ... U n i q u e l y i n h i s t o r y , we have t h e c i r c u m s t a n c e s i n w h i c h 
we can c r e a t e A t h e n s w i t h o u t t h e s l a v e s . " ( W a l k e r , 1979, i n 
L a r g e , 1 8 t h O c t o b e r , 1983, The G u a r d i a n , p . 1 9 ) . 

U n f o r t u n a t e l y we have had t o w a i t 4 y e a r s f o r a s i m i l a r l y 
r a d i c a l d e c l a r a t i o n f o r a t t i t u d i n a l change and t h i s has come f r o m 
t h e f o r m e r S e c r e t a r y o f S t a t e f o r F o r e i g n A f f a i r s , F r a n c i s Pyms 
"... Over r e c e n t y e a r s , new t e c h n o l o g y has come o u t of t h e 
s c i e n c e - f i c t i o n books i n t o our l i v e s . The advance i n c o m p u t e r s , 
i n r o b o t i c s , i n m i c r o - c h i p t e c h n o l o g y g e n e r a l l y , has meant t h a t 
human f u n c t i o n s can be p e r f o r m e d by machines i n a way t h a t i s o u t 
o f a l l p r o p o r t i o n t o p r e v i o u s m e c h a n i c a l d e v e l o p m e n t s . A 
f u l l y - a u t o m a t e d f a c t o r y i s what i t s a y s : f u l l y a u t o m a t e d . 

And t h i s i s o n l y p a r t o f i t . What we used t o t h i n k o f as 
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m e n t a l f u n c t i o n s - f u n c t i o n s of l o g i c - a r e b e i n g p e r f o r m e d by 
t e c h n o l o g y as w e l l . Even t h e s u p e r v i s o r y f u n c t i o n i s b e i n g 
e r o d e d by t e c h n o l o g y , as equipment i s d e v e l o p e d t h a t n o t o n l y 
m a n u f a c t u r e s s o m e t h i n g , b u t i s a b l e t o d i a g n o s e f a u l t s i n t h e 
m a t e r i a l s o r e r r o r s i n t h e s y s t e m . 

T h i s whole p r o c e s s w i l l have t h e most p r o f o u n d i n f l u e n c e on 
t h e w o r k i n g l i v e s o f e v e r y o n e i n t h i s c o u n t r y , and i n d e e d i n t h e 
d e v e l o p e d w o r l d . He are at the dawn o f a change so tonentous 
that it Nil! force us conpletely to revise our traditional 
attitudes to etploytent and to hoN it is structured and organised 
i I ff 

The r e d u c t i o n of t h e w o r k i n g l i f e would be a g r e a t 
b e n e f i t t o us a l l , b u t i t w i l l o n l y be so i f we f i n d s t a i s f y i n g 
t h i n g s t o do w i t h t h e i n c r e a s e d l e i s u r e t i m e . I n a way, t h e most 
f r i g h t e n i n g f r e e d o m of a l l i s t h e f r e e d o m t o choose what we do 
w i t h o u r t i m e , because i t f o r c e s us t o f a l l back on our own i n n e r 
r e s o u r c e s , t o use our t i m e c r e a t i v e l y and n o t t o succumb t o a 
l i f e o f boredom and i n e r t i a ... 

... I f , i n 15 y e a r s t i m e , we need h a l f t h e w o r k i n g h o u r s t h a t 
we need now, i t can be a c h i e v e d i n many o t h e r ways t h a n by 
h a l v i n g t h e w o r k i n g p o p u l a t i o n . I t can be a c h i e v e d by a 
r e d u c t i o n i n t h e w o r k i n g day, by a r e d u c t i o n i n t h e w o r k i n g week, 
by l o n g e r h o l i d a y s , by e a r l i e r r e t i r e m e n t - o r , as i s more 
l i k e l y , by a c o m b i n a t i o n of a l l t h e s e t h i n g s ... 

... So much w i l l depend on how t h e whole s u b j e c t i s p r e s e n t e d 
t o p e o p l e and r e c e i v e d by them. I know t h a t we a r e near t h e dawn 
of 1984 and I am more t h a n aware of t h e d a n g e r s of Newspeak. Yet 
I am b e i n g n e i t h e r menacing nor f a c e t i o u s i n s u g g e s t i n g t h a t 
where we now r e a d 'unemployment up a m i l l i o n ' , i n y e a r s t o come 
we may r e a d ' l e i s u r e t i m e d o u b l e d f o r two m i l l i o n ' . 

I n a way, t h a t s t a t e m e n t w o u l d be t h e e p i t a p h of s u c c e s s , 
b ecause we w o u l d have changed t h e e n t i r e way i n w h i c h we t h i n k 
a b o u t our w o r k i n g l i v e s . Of c o u r s e , i t w i l l o n l y be p o s s i b l e i f 
we c o n t i n u e t o c r e a t e w e a l t h . But i f we do t h a t , and i f we t h e n 
l e a r n t o s h a r e b o t h employment and t h e f r u i t s of employment on an 
e q u i t a b l e b a s i s , we have t h e makings of a d i f f e r e n t s o c i e t y ... 

... The f i r s t t h i n g we s h o u l d be d o i n g i s t r y i n g our b e s t t o 
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u n d e r s t a n d more p r e c i s e l y t h e n a t u r e o f t h e s e p r o f o u n d changes 
and t h e e f f e c t t h e y a r e l i k e l y t o have. I am n o t an e c o n o m i s t ; 
s t i l l l e s s am I a t e c h n o l o g i s t . I do n o t need t o be e i t h e r t o 
i d e n t i f y t h e changes t h a t a r e h a p p e n i n g and t o u n d e r s t a n d some of 
t h e i r r a m i f i c a t i o n s . But i t w i l l t a k e p e o p l e w i t h t h e s e 
s p e c i a l i s t s k i l l s f u l l y t o u n d e r s t a n d where t h e t e c h n o l o g i c a l 
r e v o l u t i o n i s l e a d i n g us. 

However, u l t i m a t e l y such i s s u e s s h o u l d n o t be c o n f i n e d t o 
p r i v a t e g r o u p s o f s p e c i a l i s t s . Uhat tie a r e discussing is a 
social change of such profound itportance that it ought to be the 
subject of a national debate. That i s t h e second t h i n g t h a t 
needs t o happen. 

The t h i r d i s f o r t h e Government t o p l a n a c o n c e r t e d s t r a t e g y 
t h a t encompasses a l l t h e i s s u e s I have r a i s e d and no d o u b t , 
o t h e r s b e s i d e . I know t h a t t h e r e i s g r a v e s u s p i c i o n w i t h i n t h e 
Government of a n y t h i n g t h a t sounds l i k e economic i n t e r f e r e n c e or 
s o c i a l p l a n n i n g , and w i t h good r e a s o n . But some t h i n g s a r e of 
t o o o v e r w h e l m i n g and p e r v a s i v e i m p o r t a n c e t o be l e f t t o t h e 
n a t u r a l ebb and f l o w of l i f e . T h i s i s one of them. 

The Government has a l r e a d y d e m o n s t r a t e d i t s commitment i n 
t h i s a r e a t h r o u g h t h e enormous a s s i s t a n c e g i v e n t o new t e c h n o l o g y 
i n r e c e n t y e a r s . T h i s i s g r e a t l y t o be a p p l a u d e d . Hon it tust 
turn its attention to the consequences of it all. There i s s t i l l 
t i m e . But t h e o p p o r t u n i t y w i l l f a d e and o n l y t h e p r o b l e m s w i l l 
r e m a i n - and t h e Government w i l l be b o t h t h e c r e a t o r and t h e 
i n h e r i t o r of t h o s e p r o b l e m s , and i t w i l l be some l e g a c y . 

The f i n a l t h i n g t h a t needs t o happen i s f o r b o t h i n d u s t r y and 
t h e t r a d e s u n i o n s t o be i n v o l v e d i n t h i s d e b a t e . I n d u s t r y w i l l 
u n d e r s t a n d b e t t e r t h a n Government how t h e changes a r e g o i n g t o 
happen, because i t i s t h r o u g h i n d u s t r y t h a t t h e y w i l l happen. 
W i t h o u t t h e u n d e r s t a n d i n g and t h e c o - o p e r a t i o n of i n d u s t r y , 
w o r k i n g i n h a r n e s s w i t h g o v e r n m e n t , t h e r e i s no chance of t h e 
changes t a k i n g p l a c e h a r m o n i o u s l y . 

For t h e u n i o n s t h e t e c h n o l o g i c a l r e v o l u t i o n opens t h e 
o p p o r t u n i t y f o r t h e i r members b o t h t o be m a t e r i a l l y b e t t e r o f f 
and t o l e a d much f u l l e r and f r e e r l i v e s . I f u n i o n l e a d e r s can 
see t h e o p p o r t u n i t i e s o f t h e f u t u r e , r a t h e r t h a n t h e p r o b l e m s . 
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t h e y can make i t i m m e a s u r a b l y e a s i e r t o go t h r o u g h t h e t r a n s i t i o n 
i n t o t h e new age, and t h e y w i l l have p e r f o r m e d an immeasurable 
s e r v i c e . 

T h e r e a r e s i g n s o f some o f t h e s e t h i n g s s t a r t i n g t o happen i n 
a s m a l l way, b u t i t i s t o o l i t t l e a nd, u n l e s s t h i s changes soon, 
it w i l l a l s o be t o o l a t e . The real scale of the issue has yet to 
be appreciated." (Pym, 1 0 t h O c t o b e r , 1983, The G u a r d i a n , p.9. 
E d i t e d f r o m an e d i t e d e x t r a c t f r o m a Cambridge U n i v e r s i t y 
C o n s e r v a t i v e A s s o c i a t i o n l e c t u r e , 9 t h O c t o b e r , 1983, i t a l i c s 
a d d e d ) . 

But p e r h a p s t h e most c r u c i a l a f f i r m a t i o n o f r a d i c a l 
p e s s i m i s t i c a p p r o a c h a l i g n m e n t was a J a n u a r y , 1984, a s s e r t i o n by 
N e i l K i n n o c k , Leader o f t h e Labour P a r t y : 

"... My f i r m b e l i e f i s t h a t t e c h n o l o g i c a l advance does 
p r o v i d e t h e means t o l i b e r a t e t h e p e o p l e of t h e w o r l d f r o m 
p o v e r t y and d r u d g e r y , t o f u l f i l t h e h i g h e s t a b i l i t i e s and 
a s p i r a t i o n s o f h u m a n i t y and t o awaken t a l e n t s t h a t a t t h e moment 
l i e d ormant i n m i l l i o n s t h r o u g h o u t t h e w o r l d . But t h a t change 
can o n l y p r o d u c e such b e n e f i t s i f i t i s m a s t e r e d by t h e g e n e r a l 
p o p u l a t i o n . 

T hat r e q u i r e s a s p r e a d o f c o n f i d e n t u n d e r s t a n d i n g of t h e 
t e c h n o l o g y - i t s p o t e n t i a l , i t s l i m i t a t i o n s and i t s i m p l i c a t i o n s . 
No s m a l l g r o u p o f t e c h n o l o g i c a l p r i e s t s or merchant p r i n c e s w i l l 

v o l u n t a r i l y e n s u r e t h a t . They r e q u i r e t h e mass o f t h e p o p u l a t i o n 
t o be m e c h a n i c a l l y c o m p e t e n t and v o r a c i o u s l y consuming. B u t , i n 
g e n e r a l , t h e y have no s t r o n g d e s i r e t o s h a r e t h e power wh i c h 
comes f r o m o w n e r s h i p o f t h e means o f p r o d u c i n g t e c h n o l o g y . 
E d u c a t i o n - b o t h by f o r m a l t u i t i o n and by i n f o r m a l 
s e l f - i n s t r u c t i o n - i s t h e o b v i o u s b u t as y e t under-used means of 
a c h i e v i n g t h a t p o w e r - s h a r i n g ... Technological change requires 
social change, and that new scientific development aust be 
B a t c h e d by new e c o n o i i c a n d social organisation ..." ( K i n n o c k , 
J a n u a r y , 1984, i n L a r g e , 1984, F o r e w a r d , i t a l i c s a d d e d ) . 

As t h e m a j o r i t y o f t h e C o n s e r v a t i v e and Labour P a r t i e s seem 
t o a d h e r e t o t h e CPRS/Baker a n a l y s i s , t h e s e f i v e d e c l a r a t i o n s a r e 
a l l t h e more s u r p r i s i n g . They appear t o be t h e f i r s t p o l i t i c i a n s 
of any majo r p o l i t i c a l p a r t y t o f u l l y r e a l i s e t h e c r i t i c a l 
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i m p o r t a n c e of r e - d e f i n i n g o u r a t t i t u d e s t o work and, Pyra a t 
l e a s t , r e c o g n i s e s t h a t t h e r e i s an u r g e n t n e c e s s i t y f o r a 
c o m p r e h e n s i v e s o c i a l d e b a t e on t h e s u b j e c t i n v o l v i n g e v e r y s e c t o r 
o f s o c i e t y . None o f t h e p o l i t i c i a n s , however, ( e x c e p t p e r h a p s 
Pym) woul d go so f a r as t o a c t u a l l y f o r m u l a t e any l o n g - r a n g e 
p e s s i m i s t i c unemployment f o r e c a s t s - t h i s p r o b l e m of c a l c u l a t i n g 
f u t u r e unemployment t r e n d s has been l e f t t o t h e more vehement and 
r a d i c a l a d v o c a t e s o f t h e p e s s i m i s t i c s c h o o l of t h o u g h t . 

Such unemployment p r o j e c t i o n s a r e , by t h e i r v e r y n a t u r e , much 
more d i v e r s e and s u b j e c t i v e t h a n t h e i r c o n s e r v a t i v e o p t i m i s t i c 
c o u n t e r p a r t s . What a l l r a d i c a l p e s s i m i s t s a r e agreed on however, 
i s t h a t f o r e c a s t s o f 3 - 3.5/4 m i l l i o n unemployed by 1990 appear 
t o d i s r e g a r d t h e i m p a c t o f new t e c h o l o g y a l t o g e t h e r and a r e as a 
r e s u l t , t o t a l l y u n r e a l i s t i c . For example: w h i l s t a t f i r s t 
a p p e a r i n g t o s u p p o r t t h e r a d i c a l p e s s i m i s t i c a p p r o a c h , computer 
p r o j e c t i o n s i n d i c a t i n g c o n t i n u i n g unemployment i n exc e s s of 3 
m i l l i o n by 1990 c a l c u l a t e d by t h e I n s t i t u t e o f Employment 
R e s e a r c h a t t h e U n i v e r s i t y o f Warwick ( 1 9 8 2 ) , i n f a c t , o n l y 
p r e - s u p p o s e a d i l u t e d f o r m o f c o n s e r v a t i v e o p t i m i s m . T h i s v i e w 
i s r e i n f o r c e d by t h e Cambridge U n i v e r s i t y Department of A p p l i e d 
Economics (1979) who have e s t i m a t e d t h a t t h e r e a r e a b o u t one 
m i l l i o n p e o p l e i n B r i t a i n who a r e u n r e g i s t e r e d unemployed - t h e 
m a j o r i t y of whom a r e women who l e a v e work t o have c h i l d r e n and 
f a i l t o r e - r e g i s t e r . They would t h e r e f o r e c o n c l u d e t h a t 
unemployment i n B r i t a i n i s p r o b a b l y a p p r o a c h i n g 5 m i l l i o n . 

S t o n i e r ( 1983) has s u g g e s t e d t h e p o s s i b i l i t y o f unemployment 
l e v e l s r e a c h i n g 19 m i l l i o n by 2014, Sherman (December, 1981, 
BBCl TV, Peb b l e M i l l a t One) has t a l k e d of a p o s s i b l e 15 m i l l i o n 
j o b s t h a t c o u l d be a t r i s k , M a l i k ( 2 3 r d December, 1982, Channel 
4, How To Succeed W i t h Sand) p u t s t h e t o t a l a t 10-12 m i l l i o n 
( b o t h o v e r an a p p r o x i m a t e t i m e - p e r i o d of 20-30 y e a r s ) ; Pym (10 
O c t o b e r , 1983, The G u a r d i a n ) i m p l i e s a t o t a l of 10 m i l l i o n by 
2000, t h e S c i e n c e P o l i c y Research U n i t a t t h e U n i v e r s i t y of 
Sussex (1978-79) have c a l c u l a t e d p o t e n t i a l unemployment of 7-8 
m i l l i o n by 1994 and S i r C l i v e S i n c l a i r ( 7 t h O c t o b e r , 1982, BBC2 
TV, F u t u r e s ) has s a i d t h a t we w i l l need t o f i n d 7 m i l l i o n j o b s by 
1992. I n t e r e s t i n g l y , C l i v e J e n k i n s ( 2 4 t h A u g u s t , 1983, i n 
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R a d f o r d , 2 4 t h A u g u s t , 1983, The G u a r d i a n ) , General S e c r e t a r y of 
t h e A s s o c i a t i o n of S c i e n t i f i c , T e c h n i c a l and M a n a g e r i a l S t a f f s , 
has d e v i s e d a p e r s o n a l , y e t w h o l l y r e a l i s t i c , s t a t i s t i c a l 
g r o u p i n g f o r d e t e r m i n i n g a more a c c u r a t e r e p r e s e n t a t i o n of UK 
unemployment. He has s i m p l y c l a s s i f i e d t h o s e who r e g i s t e r and 
t h o s e who do n o t r e g i s t e r f o r employment (600,000 do n o t r e g i s t e r 
f o r Unemployment or S u p p l e m e n t a r y B e n e f i t and ove r 360,000 a r e on 
y o u t h employment schemes, s o u r c e : BBC2 TV, 4 t h June, 1983, 
N e w s n i g h t ) g r o u p e d them w i t h i n one s i n g l e s p e c i f i c c a t e g o r y and 
c a l c u l a t e d t h a t t h e ' j o b gap' w i l l r e a c h 6 m i l l i o n by 1985. 

On 1 9 t h May, 1978, t h e F r e n c h L' I n f o r m a t i s a t i o n de l a S o c i e t e 
r e p o r t , w r i t t e n p r i n c i p a l l y by Simon Nora, I n s p e c t o r G e n e r a l of 
F i n a n c e s , ( c o m m i s s i o n e d 2 0 t h December, 1976, by P r e s i d e n t V a l e r y 
G i s c a r d d ' E s t a i n g ) , c o n c l u d e d t h a t m i c r o e l e c t r o n i c t e c h n o l o g y 
w o u l d e l i m i n a t e 30 p e r c e n t o f a l l F r e n c h b a n k i n g , i n s u r a n c e and 
f i n a n c e s t a f f . And a 1978 r e s e a r c h s t u d y by Siemens, t h e g i a n t 
West German e l e c t r o n i c s company, s u g g e s t e d t h a t by 1990, 40 per 
c e n t o f a l l West Germany's o f f i c e work c o u l d become a u t o m a t e d . 

E a r l i e r , I r e f e r r e d t o s e v e r a l c r i t i c a l o m i s s i o n s c o n t a i n e d 
w i t h i n Kenneth B a k e r ' s ( M i n i s t e r of S t a t e f o r I n f o r m a t i o n 
T e c h n o l o g y ) c o n s e r v a t i v e o p t i m i s t i c speech t o t h e Royal S o c i e t y 
o f A r t s ( 1 0 t h May, 1 9 8 2 ) ; t h e s e o m i s s i o n s a r e couched w i t h i n two 
f u n d a m e n t a l i s s u e s w h i c h Baker t o t a l l y i g n o r e d : ( a ) c l e r i c a l 
s t a f f i n g e n e r a l a r e more s u s c e p t i b l e t h a n any o t h e r g r o u p o f 
w o r k e r s t o t e c h n o l o g i c a l change; and (b) women c l e r i c a l s t a f f i n 
p a r t i c u l a r w i l l be d i s p l a c e d i n g r e a t e r numbers t h a n any o t h e r 
s e c t i o n o f t h e UK w o r k f o r c e . 

The m a j o r i t y o f f e m a l e o f f i c e s t a f f a r e c o n c e n t r a t e d i n t o a 
r e s t r i c t e d number o f s e c r e t a r i a l / t y p i n g , c l e r i c a l and c l e a n i n g 
based j o b s . For example: women c o n s t i t u t e over 98 per c e n t of 
a l l s e c r e t a r i e s and t y p i s t s , 74 per c e n t of a l l c l e r i c a l s t a f f 
and 91 per c e n t o f a l l o f f i c e c l e a n e r s . Yet o n l y 11.5 per c e n t 
o f B r i t i s h company managers a r e f e m a l e . 

O f f i c e a u t o m a t i o n i s h a v i n g , and w i l l have, f o u r d r a m a t i c 
e f f e c t s on t h e t r a d i t i o n a l s t a t u s / s t a f f i n g l e v e l s o f f e m a l e 
employment. 
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( 1 ) Word p r o c e s s o r s - w i t h t h e i r a u t o m a t i c r e c t i f i c a t i o n 
f u n c t i o n s (see o f f i c e a u t o m a t i o n ) i n t r o d u c e 'power t y p i n g ' i n t o 
t h e o f f i c e and s u b s e q u e n t l y d e - s k i l l t h e b r i l l i a n t g i r l s ' f a s t 
and a c c u r a t e t y p i n g , e n a b l i n g t h o s e g i r l s w i t h a v e r a g e a c c u r a c y 
l e v e l s t o compete w i t h t h e b e s t t y p i s t s i n t h e d e p a r t m e n t . 

(2) 'Power t y p i n g ' speeds have s u p e r c e d e d t h e n e c e s s i t y f o r 
i m m e d i a t e a c c u r a c y , c o n s e q u e n t l y word p r o c e s s o r s have i n c r e a s e d 
p r o d u c t i v i t y / e f f i c i e n c y by 100-500 pe r c e n t - w i t h s u b s e q u e n t 
30-50 p e r c e n t r e d u c t i o n s i n t y p i n g s t a f f . 

I n a 1980 r e s e a r c h p r o j e c t f o r t h e e q u a l O p p o r t u n i t i t e s 
C ommission, Dr. Emma B i r d , an i n d u s t r i a l p s y c h o l o g i s t , c a l c u l a t e d 
( r a t h e r c a u t i o u s l y I b e l i e v e ) t h a t , i n B r i t a i n , by 1990 
c o m p u t e r i s e d o f f i c e a u t o m a t i o n w i l l p e r m a n e n t l y d i s p l a c e 170,000 
s e c r e t a r i a l and t y p i n g j o b s o r 17 per c e n t of t h e c u r r e n t 
s e c r e t a r i a l - t y p i n g l a b o u r f o r c e . 

( 3 ) I f t h e s e c r e t a r i e s , who can a l r e a d y c o n t r o l i n t e g r a t e d 
m u l t i - f u n c t i o n a l w o r k s t a t i o n s w i t h an i n t e r n a l computer c a b l e 
l i n k , t e l e p h o n e or i n t e r a c t i v e c a b l e t e l e v i s i o n c o m m u n i c a t i o n , 
a r e g i v e n e x e c u t i v e - p o w e r d e c i s i o n making r e s p o n s i b i l i t i e s , t h e 
d i s p l a c e m e n t o f t h e t e c h n o l o g i c a l l y i l l i t e r a t e m a n a g e r i a l c l a s s e s 
by e x e c u t i v e - s e c r e t a r i e s i s o n l y a m a t t e r of t i m e . 

T h e r e i s a d i r e c t c o r r e l a t i o n between t h e a c c e l e r a t i n g 
d e v e l o p m e n t o f o f f i c e a u t o m a t i o n (word p r o c e s s o r s , c o m p u t e r s , 
c o m m u n i c a t i v e w o r k s t a t i o n s , e t c . , ) and t h e number of 
t e c h n o l o g i c a l l y p r o f i c i e n t e x e c u t i v e - s e c r e t a r i e s . 

T a b l e 5: WORD PROCESSORS IN BRITAIN 

1975: 6,500 
1981: 28,500-30,000 p l u s 
1983: 40,000 

( S o u r c e : N a u g h t o n , 1 4 t h November, 1983, The O b s e r v e r , p . 2 5 ) . 
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The i n c e n t i v e t o r e a c h t h e l e v e l o f e x e c u t i v e - s e c r e t a r y i s 
c l e a r l y enormous - however, t h e v e r y f a c t t h a t i t i s now 
e m i n e n t l y p o s s i b l e f o r women t o a t t a i n t h i s e x e c u t i v e g r a d e 
(because of t h e i r t e c h n o l o g i c a l e x p e r t i s e ) a l s o means t h a t t h e 
v a s t m a j o r i t y o f s e c r e t a r i e s and t y p i s t s w i l l f i n d t h a t n o t o n l y 
have t h e i r t r a d i t i o n a l g r a d e s d i s a p p e a r e d b u t t h e i r j o b s as w e l l . 

( 4) I n a few y e a r s c o m p u t e r i s e d a u t o m a t i c ' v o i c e s e n s i t i v e 
e l e c t r o n i c t y p e w r i t e r s / w o r d p r o c e s s o r s / w o r k s t a t i o n s ' w i l l have 
t h e c a p a c i t y t o t r a n s l a t e e x e c u t i v e / m a n a g e r i a l d i c t a t i o n d i r e c t l y 
i n t o t y p e d t e x t - k e y b o a r d s k i l l s of any k i n d become u n n e c e s s a r y 
and t h e e n t i r e p r i n c i p l e o f t h e s e c r e t a r i a l and t y p i n g g r a d e 
c o m p l e t e l y d i s a p p e a r s . 

B a k e r ' s g e n e r a l i s e d a s s u m p t i o n s appear t o have i g n o r e d t h e s e 
4 c r u c i a l f a c t o r s . He has a l s o o v e r l o o k e d 4 v i t a l i s s u e s 
c o n c e r n i n g f e m a l e f a c t o r y employment ( w h i c h p r e s u m a b l y means 
r e p e t i t i v e , t e d i o u s p r o d u c t i o n l i n e work wh i c h i s i n i t s e l f an 
i n d i c t m e n t of t h e way we a p p o r t i o n f e m a l e e m p l o y m e n t ) . 

(1) I n c r e a s i n g l y m i c r o e l e c t r o n i c components a r e b e i n g assembled 
by women i n South K o r e a , T a i w a n , Hong Kong and Japan. 

( 2 ) M i c r o e l e c t r o n i c components a r e t h e m s e l v e s p a r t i c u l a r l y 
s u s c e p t i b l e t o c o m p u t e r i s e d a u t o m a t i o n . 

( 3 ) I t i s s i m p l y uneconomic t o m a i n t a i n even t h e l o w e s t p a i d 
women f a c t o r y w o r k e r s when s o p h i s t i c a t e d r o b o t i c systems a r e , 
o v e r a l l , much more c o s t e f f e c t i v e and e f f i c i e n t . 

( 4 ) I n t h e f i e l d of computer p r o g r a m m i n g , systems a n a l y s i s , 
c o m p u t e r c o n s u l t a n c y and s a l e s employment t h e r e i s a 
d i s p r o p o r t i o n a t e l y s m a l l number of f e m a l e s t a f f - f o r example, 
l e s s t h a n 25 p e r c e n t of computer programmers a r e women and o n l y 
10 p e r c e n t o f s y s t e m s a n a l y s t s a r e women. 
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H a v i n g examined t h e c o n f l i c t i n g and s e e m i n g l y i n t r a c t a b l e 
a r g u m e n t a t i v e p o s i t i o n s , i t i s i m p o r t a n t t o e s t a b l i s h e x a c t l y 
what m i c r o e l e c t r o n i c t e c h n o l o g y i s c a p a b l e o f . To do t h i s 
s a t i s f a c t o r i l y I have a t t e m p t e d t o f i n d i n s t a n c e s of c o m p u t e r i s e d 
i n n o v a t i o n t h a t e x a m p l i f y t h e l e a d i n g edge of c u r r e n t 
t e c h n o l o g i c a l r e s e a r c h and d e v e l o p m e n t . My i n t e n t i o n i s t o 
d e m o n s t r a t e t h a t t h e r e p r e s e n t a t i v e ( i d e a l t y p e ) i l l u s t r a t i v e 
e x a mples c h o s e n , a r e by no means e x t r a o r d i n a r y and t h e r e f o r e 
e m i n e n t l y c a p a b l e o f b e i n g e x t r a p o l a t e d t o B r i t i s h f a c t o r i e s and 
o f f i c e s . The f o l l o w i n g i l l u s t r a t i o n s , I b e l i e v e , r e p r e s e n t , i n 
embryo, t h e i n e v i t a b l e f u t u r e - a f u t u r e we s h o u l d welcome. 

To a r g u e t h a t r o b o t i c systems w i l l n o t r a d i c a l l y a f f e c t 
m a n u f a c t u r i n g and (some) s e r v i c e i n d u s t r y employment i s t o assume 
t h a t t h e t e c h n o l o g y w i l l r e m a i n s t a t i c . C u r r e n t l y t h e m a j o r i t y 
o f r o b o t s a r e used i n t h e m o d e r a t e l y s t r a i g h t f o r w a r d o p e r a t i o n s 
o f s p o t w e l d i n g and p a i n t s p r a y i n g - t h i s s i t u a t i o n i s c h a n g i n g 
r a p i d l y . 

R o w n t r e e - M a c k i n t o s h a r e r e s e a r c h i n g i n t o t h e p o s s i b i l i t y of 
a u t o m a t i n g t h e s o r t i n g and p a c k i n g o f c h o c o l a t e s u s i n g 160 Puma 
r o b o t s . S i m i l a r l y , Cadbury-Schwepps, i n an e x t e n s i v e £125 
m i l l i o n c o m p u t e r i s e d a u t o m a t i o n programme a t t h e i r B o u r n e v i l l e 
c h o c o l a t e m a n u f a c t u r i n g complex i n B i r m i n g h a m , use advanced 
r o b o t i c systems o p e r a t i n g 24 h o u r s a day, 7 days a week, 52 weeks 
a y e a r , t o pack s m a l l i n d i v i d u a l s w e e t s / c h o c o l a t e s i n t o d i f f e r e n t 
s i z e d c o n f e c t i o n e r y boxes. As a d i r e c t r e s u l t Cadbury-Schwepps 
have r e d u c e d t h e i r 7,000 w o r k f o r c e by 3,400. 

The F o r d Motor Company has an o p e r a t i o n a l r o b o t t h a t can 
assemble a 13 component motor g o v e r n o r i n a t h i r d of t h e t i m e i t 
t a k e s an e x c e p t i o n a l l y e f f i c i e n t human w o r k e r . These machines 
can now be used f o r g e n e r a l assembly l i n e work, r u n n i n g machine 
t o o l s and a r c w e l d i n g . 

The Japanese e l e c t r o n i c s group H i t a c h i have d e v e l o p e d a two 
armed r o b o t c a p a b l e o f p r o c e s s i n g v i s u a l and t a c t i l e i n f o r m a t i o n . 

I t i n c o r p o r a t e s 7 t e l e v i s i o n cameras l i n k e d t o a H i d i c 500 and a 
150 m i n i - c o m p u t e r . The r o b o t can assemble a s p h e r i c a l vacuum 
c l e a n e r i n 2.5 m i n u t e s . IBM have d e s i g n e d r o b o t s t h a t can 
a s semble a m u l t i p l i c i t y o f s m a l l t o medium s i z e d p r o d u c t s : 
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s t a p l e r s , t o a s t e r s , t y p e w r i t e r s e t c . I n t e s t s t h e i r machine 
c o n s t r u c t e d t h e 8 s u b - s e c t i o n s of a t y p e w r i t e r i n 45 seconds. I n 
1981 Nippon E l e c t r i c d e v e l o p e d assembly r o b o t s c a p a b l e of 
m a n i p u l a t i n g and i n s e r t i n g components i n t o h o l e s m e a s u r i n g 0.5 
m i l l i m e t r e s i n d i a m e t e r and o f u l t r a - f i n e p r e c i s i o n 
l a s e r - w e l d i n g . 

F i a t ' s a u t o m a t e d Regata and S t r a d a Robogate assembly l i n e s a t 
t h e i r C a s s i n o , ( n e a r N a p l e s ) and R i v a l t a , ( T u r i n ) f a c t o r i e s have 
r e d u c e d t h e w o r k f o r c e f r o m 10,000 t o 6,000 and 125 human w e l d e r s 
t o 25 s u p e r v i s o r s r e s p e c t i v e l y . 20 r o b o t s r u n each p r o d u c t i o n 
l i n e a t an i n i t i a l c o s t o f j u s t 30 per c e n t more t h a n under t h e 
p r e v i o u s manual s y s t e m . A u t o m a t i o n "may 'humanise' t h e work f o r 
t h o s e t h a t r e m a i n b u t t h e r o b o t i c systems v e r y n e a r l y dehumanises 
t h e e n t i r e o p e r a t i o n " . (Keegan, 1978, The G u a r d i a n ) . 

The M i t s u b i s h i M o t o r s p l a n t i n Nagoya, Japan, b u i l t i n 1977, 
b o a s t s a 90 p e r c e n t a u t o m a t i o n l e v e l on a l l t h e i r r o b o t i s e d 
a s s e m b l y l i n e work. G e n e r a l M o t o r s ' Zaragoza f a c t o r y i n n o r t h 
e a s t S p a i n , c u r r e n t l y m a n u f a c t u r i n g t h e V a u x h a l l Nova, c l a i m a 
s l i g h t l y h i g h e r l e v e l of a u t o m a t i o n on t h e i r new assembly l i n e s . 

The g i a n t N i s s a n M o t o r s C o r p o r a t i o n , however, (Japan's 
l a r g e s t r o b o t e m p l o y e r w i t h o v e r 1,000 u n i t s ) c l a i m a 97 per c e n t 
a u t o m a t i o n l e v e l on t h e i r assembly l i n e s a t t h e i r Zama f a c t o r y -
j u s t s o u t h of Tokyo. The f a c t o r y p r o d u c e s o v e r , 20,000 Datsun 
Sunny c a r b o d i e s e v e r y month - w i t h 100 human w o r k e r s and 
a p p r o x i m a t e l y 150 r o b o t s . One s e c t i o n of t h e c o n v e n t i o n a l 
a s s e m b l y l i n e had p r e v i o u s l y r e q u i r e d 100 w o r k e r s - t h e r o b o t i c 
r e p l a c e m e n t s y s t e m r e q u i r e s o n l y 6. N i s s a n have a l s o automated 
70 p e r c e n t o f t h e i r e n g i n e , gear box and a x l e assembly 
o p e r a t i o n . A l t h o u g h N i s s a n r o b o t s a r e a t a s i m i l a r d e v e l o p m e n t a l 
s t a g e ( s p o t w e l d i n g , p a i n t s p r a y i n g e t c . ) t o t h o s e a t F i a t , 
M i t s u b i s h i , G e n e r a l M o t o r s , T o y o t a , R e n a u l t , V o l v o , Volkswagen, 
Saab, D a i m l e r - B e n z , C h r y s l e r , F o r d and B r i t i s h L e y l a n d , t h e i r 
h a r d w a r e and s o f t w a r e s p e c i a l i s t s b e l i e v e t h a t t h e r e i s n o t h i n g 
s o p h i s t i c a t e d r o b o t i c s y s t e m s c o u l d n o t do. They (and F i a t ) 
c o n f i d e n t l y p r e d i c t t h a t by 1987 N i s s a n ( / F i a t ) w i l l have 
d e v e l o p e d r o b o t s t e c h n i c a l l y p r o f i c i e n t i n e v e r y d e p a r t m e n t o f 
a u t o m o b i l e c o n s t r u c t i o n and i n s t a l l a t i o n - i n c l u d i n g a c a r ' s 
e n t i r e e l e c t r i c a l s y s t e m ( r o b o t s can a l r e a d y assemble c a r 
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i n s t r u m e n t a t i o n p a n e l s , see U n i m a t i o n / G e n e r a l M o t o r s example) and 
a l l o t h e r o p e r a t i o n s c u r r e n t l y d e f y i n g a u t o m a t i o n . The w o r k f o r c e 
c o u l d be c u t by a m a s s i v e 90 per c e n t . I n o t h e r w o r d s , b l u e and 
w h i t e c o l l a r e d w o r k e r s a r e now b e i n g d i s p l a c e d by s t e e l c o l l a r e d 
w o r k e r s . 

I n 1980 B r i t i s h L e y l a n d and Ford (UK) f i n a l l y i n s t a l l e d t h e i r 
f i r s t r o b o t i c s y s t e m s i n t h e L o n g b r i d g e , Birmingham f a c t o r y 
m a n u f a c t u r i n g M i n i M e t r o s and t h e Halewood p l a n t r e s p e c t i v e l y -
w e l l b e h i n d t h e m a j o r i t y o f t h e i r m a j o r c o m p e t i t o r s . I n i t i a l l y , 
16 r o b o t s r e p l a c e d 250 w o r k e r s a t L o n g b r i d g e - s u b s e q u e n t 
r o b o t - i n d u c e d man-power r e d u c t i o n s have r a n g e d f r o m 80-13 on 
c o n v e n t i o n a l a s s e m b ly l i n e s t o 138-13 on complex assembly l i n e 
o p e r a t i o n s . I n 1984 A u s t i n Rover, a d i v i s i o n of BL, had o v e r 100 
r o b o t s m a n u f a c t u r i n g ( i n c l u d i n g a f f i x i n g w i n d s c r e e n s ) t h e A u s t i n 
M a e s t r o and t h e A u s t i n Montego a t t h e i r Cowley f a b r i c a t i o n p l a n t ; 
(and a f u r t h e r 100 a t t h e i r L o n g b r i d g e and Swindon p l a n t s ) . 
G e n e r a l M o t o r s m e a n w h i l e , (who have a l r e a d y c u t t h e i r w o r k f o r c e 
by s e v e r a l t h o u s a n d ) , i n a s s o c i a t i o n w i t h F u j i t s u Fanuc, p l a n t o 
have 5,000 r o b o t s i n o p e r a t i o n by 1985 and 14,000 by 1990. 

I n November, 1982, t h e T o s h i b a C o r p o r a t i o n c l a i m e d t o have 
d e v e l o p e d t h e w o r l d ' s f i r s t c o m m e r c i a l l y a v a i l a b l e r o b o t w i t h 
e l e c t r o n i c v i s i o n and two u l t r a f l e x i b l e m a n i p u l a t o r s t h a t can 
t o t a l l y r e p l a c e t h e t r a d i t i o n a l p r o d u c t i o n l i n e w o r k e r . 
T o s h i b a ' s r o b o t s a r e a l r e a d y w i r i n g and s o l d e r i n g e l e c t r i c f a n 
b a s e s . T h i s l e v e l of f l e x i b i l i t y and s o p h i s t i c a t i o n w i l l , 
m a i n t a i n T o s h i b a , e n a b l e t h e a u t o m a t i o n of e n t i r e , h i g h l y complex 
a s s e m b l y l i n e p r o c e s s e s . 

U n i m a t i o n , i n c o n j u n c t i o n w i t h G e n e r a l M o t o r s , ( b o t h U n i t e d 
S t a t e s c o m p anies) have d e v e l o p e d one of t h e most s o p h i s t i c a t e d 
r o b o t s c u r r e n t l y i n o p e r a t i o n . The PUMA (programmable u n i v e r s a l 
m a n i p u l a t o r f o r a s s e m b l y ) i s programmed v i a a c a l c u l a t o r t y p e 
t o u c h pad - can work a l o n g s i d e humans, assemble p r o d u c t s 
c o n s i s t i n g of s m a l l p a r t s and can work t o a p r e c i s i o n a c c u r a c y of 
0.004 o f an i n c h o r 0.1 o f a m i l l i m e t r e . Some of i t s more 
c o m p l i c a t e d t a s k s i n v o l v e d m a n i p u l a t i n g and f i x i n g i n t o p l a c e t h e 
l i g h t s on a c a r i n s t r u m e n t a t i o n p a n e l . F u r t h e r m o r e , r o b o t i c 
m i l l i n g machines a t t h e a l m o s t t o t a l l y a u t o m a t e d McDonnell 
D o u g l a s f a c t o r y i n S t . L o u i s , M i s s o u r i , a r e c a p a b l e of c u t t i n g 
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p a t t e r n s i n t o a i r c r a f t p a r t s t o a p r e c i s i o n a c c u r a c y of 0.0025 of 
an i n c h . 

H i t a c h i , T o s h i b a and Meidensha (a d i v i s i o n of t h e Sumitomo 
e l e c t r o n i c s g r o u p ) i n a s s o c i a t i o n w i t h 6 o f Japan's 10 l a r g e s t 
e l e c t r i c - p o w e r c o m p a n i e s , a r e d e v e l o p i n g r o b o t s f a c i l i t a t i n g t h e 
a u t o m a t i o n of n u c l e a r power p l a n t s i n c l u d i n g f u e l - r o d exchange, 
r a d i o - a c t i v i t y i n s p e c t i o n , f l o o r d e - c o n t a m i n a t i o n , steam s a f e t y 
v a l v e r e - a s s e m b l y and a c c i d e n t i n s p e c t i o n e t c . , o p e r a t i o n s . 
Meidensha c l a i m t o have m a n u f a c t u r e d r o b o t s w i t h t o u c h s e n s o r s 
t h a t " a p p r o a c h t h e s e n s i t i v i t y o f human f i n g e r s " . (Meidensha 
P u b l i c i t y , 1982, i n Cusumano, 6 t h J a n u a r y , 1983, New S c i e n t i s t , 
p . 3 2 ) . 

R o bots of t h i s s t a n d a r d , f u n c t i o n a l l y c a p a b l e t h o u g h t h e y 
a r e , a r e s t i l l o n l y m o d e r a t e l y i m p r e s s i v e and even t h e 
m a n u f a c t u r e r s t h e m s e l v e s w o u l d o p e n l y a d m i t t h a t r o b o t s a r e s t i l l 
v e r y much i n t h e i r i n f a n c y and i n many r e s p e c t s e x t r e m e l y c r u d e . 
What advances t h e n can we e x p e c t i n t h e f i e l d o f r o b o t i c 
t e c h n o l o g y d u r i n g t h e n e x t 5-10 y e a r s and j u s t how c l o s e a r e we 
t o t h e t o t a l l y a u t o m a t e d r o b o t i c - c o m p u t e r i s e d f a c t o r y ? 

S t a n f o r d Research I n s t i t u t e I n t e r n a t i o n a l a t Menlo P a r k , 
C a l i f o r n i a , i s a t t h e f o r e f r o n t o f r o b o t i c r e s e a r c h and 
d e v e l o p m e n t . The i n s t i t u t e , w h i c h was o r i g i n a l l y d e v e l o p e d f r o m 
t h e p i o n e e r i n g work i n m i c r o e l e c t r o n i c s a t S t a n f o r d U n i v e r s i t y , 
c u r r e n t l y encompasses and i s d i r e c t l y a s s o c i a t e d w i t h i n excess 
o f 2,500 p r o j e c t s f r o m 50 c o u n t r i e s - r e s u l t i n g i n c o n s u l t a n m c y 
f e e s o f $150 m i l l i o n . T h e i r f u n d i n g comes f r o m t h e N a t i o n a l 
S c i e n c e F o u n d a t i o n D e p a r t m e n t of t h e US Government: $460,000 over 
2 y e a r s and $30,000 o v e r 2 y e a r s f r o m each of t h e 30 c o n t r i b u t i n g 
US companies - t h e y i n c l u d e : IBM, G e n e r a l M o t o r s , Xerox, B o e i n g , 
C i n c i n n a t i M i l a c r o n , P r o c t o r and Gamble, and Kodak. SRI has now 
b r o a d e n e d i t s r e s e a r c h p a r a m e t e r s t o i n c l u d e t h e r e s t of t h e 
w o r l d ( a t a c o s t o f $40,000 p e r company f o r 2 y e a r s ) . 

R o b o t i c s D e p a r t m e n t D i r e c t o r Dr. D a v i d N i t z a n , says t h e i r 
p r i m a r y c o n c e r n i s n o t s p e c i f i c a l l y w i t h machines w i t h "arras t h a t 
p i c k t h i n g s up and p u t them down a g a i n " ( N i t z a n , 2 3 r d June, 1982, 
i n C h a r l i s h , 2 3 r d June, 1982, F i n a n c i a l Times, p . 1 0 ) ; r a t h e r i t 
i s w i t h a m i c r o e l e c t r o n i c t r i p a r t i t e package N i t z a n c a l l s 
'programmable i n d u s t r i a l a u t o m a t i o n ' : f l e x i b i l i t y - e n a b l i n g t h e 
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a u t o m a t i o n of any t a s k , t r a i n a b i l i t y - e n s u r i n g t h e programming 
i s easy f o r t h e r e m a i n i n g f a c t o r y s t a f f , and i n t e l l i g e n c e - t h e 
s y s t e m ' s c a p a c i t y t o f o r e s e e p r o b l e m s and p u t them r i g h t . 

T h i s advanced v e r s i o n of a f l e x i b l e m a n u f a c t u r i n g system i s 
by i t s v e r y n a t u r e n o t r e s t r i c t e d t o t h e i n f l e x i b l e o r d e r e d 
p r o g r e s s i o n of t h e t r a d i t i o n a l assembly l i n e . For i n s t a n c e a 
p r o d u c t moving a l o n g a c o n v e n t i o n a l assembly l i n e o f , f o r 
e x a m p l e , 1-2-3-4 o p e r a t i o n a l s t a g e s c a n n o t d e v i a t e f r o m t h a t p a t h 
even i f i t w o u l d be more e f f i c i e n t t o do so. F l e x i b l e 
m a n u f a c t u r i n g f a c i l i t a t e s an i n f i n i t e number of p r o d u c t 
d e v e l o p m e n t a l s t a g e p e r m u t a t i o n s - 1-2-3-4, 2-3-4-1, 3-4-1-2, 
4-3-2-1 e t c . e t c . The computer pr o g r a m d e t e r m i n e s t h e optimum 
e f f i c i e n c y p a t h f o r t h e p r o d u c t - t h i s may i n v o l v e b e g i n n i n g 
p r o d u c t a s s e m b l y / m o u l d i n g / s h a p i n g where a f o r m a l assembly l i n e 
w o u l d be f i n i s h i n g i t . 

The l a c k o f t h e c r u c i a l i n t e l l i g e n c e e l e m e n t i s t h e o n l y 
f a c t o r p r e v e n t i n g w h o l e s a l e a u t o m a t i o n i n f a c t o r i e s ( w i t h 
f l e x i b l e m a n u f a c t u r i n g s y s t e m s ) - SRI a r e c o n f i d e n t t h e y have 
s o l v e d t h e p r o b l e m . 

The r e s e a r c h has f o c u s e d upon c o n t r o l l i n g t h e p a t h and 
d i r e c t i o n o f t h e m a n i p u l a t o r s ; r o b o t i c l a n g u a g e s and 
m i c r o e l e c t r o n i c cameras, w h i c h , by u s i n g t h e i r g r e y s c a l e and 
b i n a r y b l a c k and w h i t e v i s u a l t e c h n i q u e s , can l o c a t e , 
d i s t i n g u i s h , p o s i t i o n , d i f f e r e n t i a t e and measure i f need be, t h e 
v a r i o u s i n d u s t r i a l components. 

I n s p e c t i o n s a r e c a r r i e d o u t by t h e p r o j e c t i o n of a beam of 
l i g h t , known as ' s t r u c t u r e d l i g h t ' p r e s e n t i n g a t h r e e d i m e n s i o n a l 
e f f e c t t o a camera w h i c h t h e n compares t h e r e l a y e d i n f o r m a t i o n t o 
an o r i g i n a l i d e a l t y p e . These s o f t w a r e , m a n i p u l a t i v e and v i s u a l 
u n i t s a r e employed i n a s s e m b l y , m a t e r i a l h a n d l i n g and i n s p e c t i o n 
- a l l have been f a c t o r y t e s t e d i n o u t s i d e i n d u s t r y . 

D u r i n g 1981-82 SRI d e v e l o p e d a c o m p u t e r i s e d v i s u a l system 
t h a t can memorise h o l e d i a m e t e r s , p o s i t i o n a l i n f o r m a t i o n , 
r e c o g n i s e f l a t p a r t s and s t o r e p a r a m e t e r d a t a as i d e n t i f i e d by 
cameras - and t h e n e s t i m a t e t h e o b j e c t ' s i d e n t i t y i n i t s 
e n t i r i t y . 

S t a n f o r d ' s n e x t move was t o d e v e l o p f u l l y t h e a u t o m a t e d 
t r i p a r t i t e package i n t h e f o r m of a 'modular programmable 
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a s s e m b l y s t a t i o n ' - an i n t e g r a t e d n e t w o r k o f s e l f - c o n t a i n e d 
c o f f l m u n i c a t i v e h a r d w a r e and s o f t w a r e e l e m e n t s , a c o m b i n a t i o n o f 
w h i c h c o u l d e x e c u t e a n y g i v e n t a s k . 

S o f t w a r e d e s i g n e n g i n e e r s u t i l i z i n g C o m p u t e r A i d e d D e s i g n 
(CAD) i n t e r p r e t t h e s h a p e an d s i z e o f t h e p r o d u c t p a r t s and how 
t h e y r e l a t e t o e a c h o t h e r and f e e d t h e a p p r o p r i a t e i n f o r m a t i o n 
i n t o t h e c o m p u t e r s . The c o m p u t e r s t h e n t r a n s l a t e t h e d e s i g n s v i a 
a c o d e g e n e r a t o r i n t o a s e r i e s o f o p e r a t i o n a l i n s t r u c t i o n s f o r 
m a c h i n e t o o l s h a p i n g and m o u l d i n g and r o b o t i c a s s e m b l y . 

The e l e m e n t s o f t h i s p a r t i c u l a r f l e x i b l e m a n u f a c t u r i n g s y s t e m 
a r e a s f o l l o w s ( a l t h o u g h i n d i v i d u a l e l e m e n t s c o u l d be 
i n t e r c h a n g e d , a d a p t e d o r i m p r o v e d ) - an A u t o - P l a c e l i m i t e d 
s e q u e n c e m a n i p u l a t o r i n c l u d i n g a s e r v o c o n t r o l l e d r o t a r y b a s e , a 
r e v o l v i n g t a b l e t h a t c o u l d move i n any p r o g r a m m e d d i r e c t i o n , a 
Puma 600 r o b o t w i t h g r i p p e r , a v i s i o n u n i t and a c a m e r a r e g u l a t e d 
t r a y f e e d e r t h a t s u b - d i v i d e s i n d i v i d u a l c o m p o n e n t p a r t s i n t o 
t h r e e c h a n n e l s w h i l s t s i m u l t a n e o u s l y r e j e c t i n g a ny i m p u r i t i e s . 
M o r e o v e r , t h e i n d i v i d u a l m o d u l e s h a v e t h e i r own b u i l t - i n 
c o m p u t e r s and a r e t h e r e f o r e c o m p l e t e i n t h e m s e l v e s - y e t t h e y c a n 
a l s o c o m m u n i c a t e w i t h e a c h o t h e r v i a a 1 MHz C o m p u t r o l M e g a l i n k 
u t i l i z i n g a c o a x i a l c a b l e b u s . 

The a p p a r e n t l y l i m i t l e s s v e r s a t i l i t y o f t h e p a c k a g e g i v e s t h e 
S t a n f o r d d e s i g n c o n s i d e r a b l e p o t e n t i a l : i t c o u l d be a d a p t e d t o 
v i r t u a l l y a n y i n d u s t r i a l a s s e m b l y r e q u i r e m e n t . U s i n g t h e 
a f o r e m e n t i o n e d e l e m e n t s t h e m o d u l a r p a c k a g e h a s a l r e a d y a s s e m b l e d 
a m a i n s p l u g a n d f i x e d i n t o p l a c e m i n u t e c h a s s i s c o m p o n e n t s -
e . g . t h e t i n y c o m p o n e n t p a r t s r e q u i r e d i n r o c k e r s w i t c h e s e t c . 
SRI a r e now r e s e a r c h i n g i n t o how t o h a n d l e f l e x i b l e m a t e r i a l s , 
w i r e s a n d c a b l e s e t c . , as p a r t o f t h e i r i n d u s t r i a l a u t o m a t i o n 
p r o g r a m m e . 

A p a r t f r o m t h e f e w s o f t w a r e e n g i n e e r s who w o u l d s u p e r v i s e and 
c o - o r d i n a t e o p e r a t i o n s v i a an e x t e r n a l c o m p u t e r i s e d c o n t r o l 
s y s t e m any f a c t o r y u s i n g t h e ' i n t e l l i g e n t ' S t a n f o r d s y s t e m c o u l d 
b ecome t o t a l l y a u t o m a t e d - t h e u l t i m a t e i n f l e x i b l e 
m a n u f a c t u r i n g . 
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The J a p a n e s e m e a n w h i l e a r e p r o b a b l y m a r g i n a l l y a h e a d o f t h e 
A m e r i c a n s i n r o b o t i c d e v e l o p m e n t a l r e s e a r c h and w e l l a h e a d o f 
t h e m i n r o b o t p r o d u c t i o n . Of t h e r e s t o f t h e w o r l d p r o b a b l y o n l y 
F r a n c e comes a n y w h e r e n e a r J a p a n and t h e U n i t e d S t a t e s i n 
a d v a n c e d r o b o t i c r e s e a r c h and d e v e l o p m e n t . 

I n 1981 t h e r e w e r e 1 0 0 , 7 0 0 r o b o t s f u l l y o p e r a t i o n a l 
t h r o u g h o u t f a c t o r i e s i n J a p a n , a l t h o u g h i t must be s t r e s s e d t h a t 
c o m p a r i n g r o b o t i c p r o d u c t i o n i n J a p a n and t h e U n i t e d S t a t e s i s 
n o t o r i o u s l y d i f f i c u l t . T h i s i s b e c a u s e t h e A m e r i c a n d e f i n i t i o n 
o f a r o b o t i s e x t r e m e l y n a r r o w , t h e r e f o r e US p r o d u c t i o n f i g u r e s 
a r e u s u a l l y a c o n s i d e r a b l e u n d e r - e s t i m a t i o n o f t h e i r a c t u a l 
t o t a l . The U n i t e d K i n g d o m ' s c u m u l a t i v e r o b o t t o t a l i n 1 9 8 1 - 1 9 8 2 
was 1,152 - a 300 p e r c e n t i n c r e a s e on t h e 1980 f i g u r e . 

T h e r e a r e a p p r o x i m a t e l y 200 J a p a n e s e c o m p a n i e s c u r r e n t l y 
p r o d u c i n g r o b o t s - t h e m a j o r i t y o f w h i c h a r e f o r i n t e r n a l r a t h e r 
t h a n e x t e r n a l c o n s u m p t i o n . I n o r d e r t o a c c u r a t e l y a s s e s s t h e 
s t a t e o f t h e a r t a n d t h e i n t e n s i t y o f d e v e l o p m e n t N i k k e i S angyo 
S h i m b u n c o n d u c t e d a s u r v e y o f 63 l e a d i n g J a p a n e s e r o b o t 
m a n u f a c t u r e r s . The r e s u l t s , w h i c h w e r e p u b l i s h e d i n May, 1982, 
sh o w e d t h a t r o b o t p r o d u c t i o n i t s e l f h ad become known as a 
' d o u b l i n g game' b e c a u s e o f i t s i n c r e d i b l e g r o w t h l e v e l s : 1980 
v a l u e p r o d u c t i o n s u r p a s s e d t h a t o f 1979 by 108 p e r c e n t and 1981 
v a l u e p r o d u c t i o n s u r p a s s e d t h a t o f 1980 by 107 p e r c e n t . 

The ' d o u b l i n g game' i s o f c o u r s e n o t h i n g new: t h e m a n u f a c t u r e 
and e x p o r t o f n u m e r i c a l l y c o n t r o l l e d l a t h e s d o u b l e d d u r i n g t h e 
p e r i o d 1 9 7 0 - 7 9 , v i d e o c a s s e t t e r e c o r d e r s e n j o y e d a s i m i l a r s e r i e s 
o f s u c c e s s e s and t h e p r o d u c t i o n o f p o c k e t c a l c u l a t o r s d o u b l e d 
e a c h y e a r f r o m 1 9 6 7 - 1 9 7 3 . 

H i t a c h i e m p l o y w e l l o v e r 500 r e s e a r c h s c i e n t i s t s ; M a t s u s h i t a 
E l e c t r i c 100 p l u s , M i t s u b i s h i E l e c t r i c 100 p l u s , T o s h i b a E l e c t r i c 
100 p l u s and I s h i k a w a j i m a H a r i m a 100 p l u s , a l l o f whom a r e 
i n v o l v e d i n t h e d e v e l o p m e n t o f f u r t h e r m i c r o - m i n i a t u r i s a t i o n , 
a c c e l e r a t i n g e l e c t r o n v e l o c i t y , v i s i o n and t o u c h s e n s o r s e t c . 
The r o b o t v a l u e p r o d u c t i o n o f 24 o f t h e s u r v e y e d c o m p a n i e s was 
r e p o r t e d as b e i n g a p p r o x i m a t e l y $ 2 0 0 m i l l i o n i n 1980 and $50 0 
m i l l i o n i n 1 9 8 1 . Some 34 c o m p a n i e s a r e now e x p o r t i n g a d v a n c e d 
r o b o t i c s y s t e m s t o t h e West - t h e i r m a r k e t v a l u e h a s b e e n 
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e s t i m a t e d b y t h e J a p a n e s e I n d u s t r i a l R o b o t A s s o c i a t i o n t o be 
a p p r o a c h i n g $1 b i l l i o n a nd t h e y e x p e c t i t t o r e a c h w e l l o v e r $2 
b i l l i o n by 1 9 90. 

T a b l e 6: 

NUMBER OF INDUSTRIAL ROBOTS INSTALLED 
BY COUNTRY 1 9 8 1 - 1 9 8 2 

COUNTRY NUMBER OF UNITS 

JAPAN 6 7 , 4 3 5 
WEST 6ERMANY 11,400 
SWITZERLAND 8,050 
UNITED STATES 6,2 5 0 * 
U.S.S.R. 3 , 0 0 0 " 
SWEDEN 1,300 
UNITED KINGDOM 1,152 
FRANCE 950 
ITALY 700 
CZECHOSLOVAKIA 5 3 1 

* S i m p l e u n i t s a r e n o t i n c l u d e d i n t h e US n u m b e r s 
• • E s t i m a t e 

( S o u r c e : A c o m p i l a t i o n o f N i h o n no S a i s h i n G i j i t s u S e r i e s , 
( J a p a n ' s N e w e s t T e c h n o l o g y ) , R o b o t G i j i t s u H y a k k a , p . l 6 , i n 
A b e g g l e n and E t o r i , O c t o b e r , 1 9 8 2 , S c i e n t i f i c A m e r i c a n , p . J 8 , 
and B r o c k , S e c r e t a r y o f t h e B r i t i s h R o b o t A s s o c i a t i o n , D e cember, 
1 9 8 2 , i n L a r g e , 1 9 8 4 , p . 1 2 1 ) . 

C u r r e n t l y t h e l e a d i n g m a k e r s o f r o b o t s and r o b o t i c f l e x i b l e 
m a n u f a c t u r i n g s y s t e m s i n c l u d e Y a s u k a w a , K a w a s a k i , H i t a c h i , 
F u j i t s u , T o s h i b a E l e c t r i c , N i p p o n E l e c t r i c , M a t s u s h i t a E l e c t r i c 
a n d M i t s u b i s h i E l e c t r i c o f J a p a n and C i n c i n n a t i M i l a c r o n , K e a r n e y 
and T r e c k e r o f t h e U n i t e d S t a t e s . 

( I n May, 1 9 8 4 , C i n c i n n a t i M i l a c r o n (UK) e x h i b i t e d a s h o w p i e c e 
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c o m p u t e r c o n t r o l l e d f l e x i b l e m a n u f a c t u r i n g s y s t e m (FHS) 
u t i l i z i n g unmanned s o p h i s t i c a t e d c o m p u t e r i s e d m a c h i n e t o o l s , 
r o b o t i c w a s h i n g , a u t o m a t i c i n s p e c t i o n , and a w i r e - g u i d e d 
l o a d i n g / u n l o a d i n g v e h i c l e a t t h e i r B i r m i n g h a m f a c t o r y . The 
f a c t o r y ' s o n l y s t a f f w i l l be h i g h l y q u a l i f i e d s o f t w a r e e n g i n e e r s . 
A u s t i n R o v e r a n d J a g u a r a r e e x p e c t e d t o p u r c h a s e v e r s i o n s o f t h e 

C i n c i n n a t i s y s t e m , w h i c h i s a l r e a d y i n o p e r a t i o n i n s e v e r a l US 
p l a n t s . S i n c e 1980 C i n c i n n a t i M i l a c r o n h a v e r e d u c e d t h e i r UK 
l a b o u r f o r c e b y 1,530 f r o m 2,300 t o j u s t 7 7 0 ) . 

T a b l e 7: 

ROBOT PRODUCTION I N JAPAN 

YEAR UNITS CUMULATIVE UNITS 

1968 200 200 
1970 1,700 2,300 
1972 1,700 5,300 
1974 4,200 12 , 0 0 0 
1976 7,200 2 3 , 6 0 0 
1978 1 0,100 4 2 , 3 0 0 
1980 1 9,900 7 6 , 7 0 0 
19 8 1 2 4 , 0 0 0 1 0 0 , 7 0 0 

( S o u r c e : J a p a n I n d u s t r i a l 
E t o r i , O c t o b e r , 1 9 8 2 , i n S c i e n t i f i c A m e r i c a n , p . J 8 ) . 

( J a p a n h a s a 70 p e r c e n t s h a r e o f t h e w o r l d r o b o t m a r k e t ) . 

M o r e o v e r , t h e J a p a n e s e M i n i s t r y o f I n t e r n a t i o n a l T r a d e and 
I n d u s t r y , who h a v e p r e v i o u s l y s p o n s o r e d schemes i n v o l v i n g f u l l y 
a u t o m a t e d f a c t o r i e s and f l e x i b l e m a n u f a c t u r i n g s y s t e m s , b e l i e v e 
t h a t t h e j o u r n e y t o w a r d s t h e s u p e r - i n t e l l i g e n t r o b o t and t h e 
s u p e r - c o m p u t e r h a s o n l y j u s t b e g u n . M I T I a r e c u r r e n t l y 
d e v e l o p i n g a p l a n e q u a l l e d i n s c o p e o n l y by t h e V e r y L a r g e S c a l e 
I n t e g r a t e d C i r c u i t p r o g r a m m e o f t h e 1970*5 - t h e i r p r o p o s a l s and 
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o b j e c t i v e s a r e c o m p r e h e n s i v e , i n v e n t i v e and e x t r e m e l y a m b i t i o u s . 
"The M i n i s t r y o f I n t e r n a t i o n a l T r a d e and I n d u s t r y has d e c i d e d 

t o l a u n c h f r o m f i s c a l y e a r 1983 a s e m i - l o n g r a n g e j o i n t 
g o v e r n m e n t - i n d u s t r y p r o j e c t t o d e v e l o p h i g h l y i n t e l l i g e n t r o b o t s 
f o r s c i e n t i f i c , e c o n o m i c and s o c i a l p u r p o s e s . 

T h i s i s b e c a u s e i t f e e l s t h a t t h e many d i f f e r e n t t y p e s o f 
r o b o t s s o f a r d e v e l o p e d i n J a p a n a r e s t i l l f a r f r o m s a t i s f a c t o r y 
o r i n t h e ' s t a g e o f i n f a n c y ' , a l t h o u g h J a p a n ' s r o b o t i n d u s t r y may 
be i n t e r n a t i o n a l l y r a t e d as t h e b e s t d e v e l o p e d . 

The s e v e n - y e a r p r o j e c t , s t a r t i n g f r o m A p r i l , 1 9 8 3 , w i l l 
i n v o l v e s p e n d i n g 22 b i l l i o n y e n ( a b o u t £45 m i l l i o n ) . I t c a l l s 
f o r s p e n d i n g 3 b i l l i o n y e n ( a b o u t £6 m i l l i o n ) i n t h e f i r s t y e a r 
f o r f u n d a m e n t a l r e s e a r c h and u n d e r t a k i n g o f t h e e n t i r e r e s e a r c h 
and d e v e l o p m e n t j o b by a j o i n t r e s e a r c h a s s o c i a t i o n t o be f o r m e d 
b y t h e E l e c t r o - t e c h n i c a l L a b o r a t o r y o f M I T I ' s A g e n c y o f 
I n d u s t r i a l S c i e n c e and T e c h n o l o g y , and a b o u t 10 m a j o r r o b o t , 
c o m p u t e r and m a c h i n e m a k e r s . 

The s p e c i f i c s t u d y t h e m e s w i l l be t o : ( 1 ) c r e a t e a 
h i g h - s e n s i t i v i t y s e n s o r c a p a b l e o f ' s e e i n g ' and ' t o u c h i n g ' f o r 
o b j e c t r e c o g n i t i o n ; ( 2 ) d e v e l o p an u l t r a - m i d g e t h i g h - e f f i c i e n c y 
p r o c e s s o r t o c o n t r o l i t s ' s e n s e o f v i s i o n ' ; ( 3 ) p r o d u c e a new 
h i g h - v e r s a t i l i t y r o b o t arm p l a c i n g e v e r y t h i n g a t a h i g h p r e c i s i o n 
a n d m o v i n g e v e r y t h i n g i n c l u d i n g h e a v y w e i g h t o b j e c t s ; ( 4 ) d e v e l o p 
a new h i g h - e f f i c i e n c y m o t o r s p e c i a l i s i n g i n w o r k i n g t h e w a n t e d 
r o b o t s ; and ( 5 ) r e d u c e t h e w e i g h t s o f t h e p r o p o s e d r o b o t s f o r 
b e l o w e x i s t i n g o n e s and f i n d o u t t h e b e s t m a t e r i a l s t o make t h e 
w a n t e d r o b o t s . U n i v e r s a l l y a p p l i c a b l e t y p e s o f i n t e l l i g e n t 
r o b o t s a r e t h e m o s t d e s i r a b l e . " ( T h e J a p a n E c o n o m i c J o u r n a l , 
1 8 t h May, 1 9 8 2 , i n A b e g g l e n and E t o r i , O c t o b e r , 1 9 8 2 , S c i e n t i f i c 
A m e r i c a n , p . J 1 3 . N o t e : f i g u r e o f 22 b i l l i o n y e n u p - d a t e d f r o m 17 
b i l l i o n y e n - a c c o r d i n g t o Cusumano, 6 t h J a n u a r y , 1 9 8 3 , New 
S c i e n t i s t , p . 3 1 ) . 

F a c t o r i e s and o f f i c e s a r e t h e p r i n c i p a l t a r g e t s f o r t h e 
i n c i s i v e p e n e t r a t i o n o f m i c r o e l e c t r o n i c t e c h n o l o g y w i t h 
f a c t o r i e s , i n g e n e r a l , c u r r e n t l y s l i g h t l y a h e ad i n t h e r a c e 
t o w a r d s t o t a l c o m p u t e r i s e d a u t o m a t i o n . I n p a r t i c u l a r , i t i s i n 
J a p a n t h a t t h e a u t o m a t e d f a c t o r y i s a t i t s most a d v a n c e d . 
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L y i n g i n t h e s hadow o f t h e 1 2,000 f t . p eak Mount F u j i , i s one 
o f t h e m o s t a u t o m a t e d f a c t o r i e s i n t h e w o r l d . F u j i t s u Fanuc 
p u b l i c l y d e c l a r e s t h a t t h e y h a v e "... r o b o t s t h a t make r o b o t s 
..." ( F u j i t s u F a n uc p u b l i c i t y , BBC2 TV, F e b r u a r y , 1 9 8 2 , The 
Money P r o g r a m m e ) . 

W i t h i n t h e £20 m i l l i o n f a c t o r y a s e r i e s o f e x c e p t i o n a l l y 
s o p h i s i c a t e d h i g h l y e f f i c i e n t r o b o t s d e l i v e r p a r t s f o r s h a p i n g t o 
a s e t o f a d v a n c e d c o m p u t e r c o n t r o l l e d m a c h i n e t o o l s . An e x t e r n a l 
c o m p u t e r g o v e r n s t h e a m ount and t y p e o f r a w m a t e r i a l t r a n s p o r t e d 
by s e n s o r a n d / o r c a m e r a r e g u l a t e d c o m p u t e r i s e d a u t o m a t e d l o a d i n g , 
u n l o a d i n g , s t a c k i n g e t c . d r i v e r l e s s r o b o t i c v e h i c l e s f r o m 
w a r e h o u s e s t o t h e f a c t o r y f l o o r . A u t o m a t e d t r o l l e y s , g u i d e d by 
u n d e r g r o u n d w i r e s , t h e n f e r r y t h e r e q u i r e d h a r d w a r e t o t h e 
a p p r o p r i a t e r o b o t s . ( T h e t r o l l e y ' s l o c o m o t i o n has f u l l p r i o r i t y 
- humans h a v e t o g i v e w a y ) . F a n u c ' s p l a n n e d e x t r a and i m p r o v e d 
t r a n s p o r t m o b i l i t y and d i v e r s i f i c a t i o n w i l l r e s u l t i n e v e n 
g r e a t e r r o b o t f l e x i b i l i t y . C o m p u t e r c o n t r o l l e d r o b o t i c s y s t e m s 
r e g u l a t e t h e m a c h i n e t o o l s and p r e s s e s t h a t make t h e v a r i o u s 
c o m p o n e n t s - t h e f i n i s h e d p a r t s a r e t h e n c o n v e y e d a u t o m a t i c a l l y 
t o an a s s e m b l y a r e a w h e r e h i g h l y i n t e l l i g e n t r o b o t s c o n s t r u c t 
h i g h l y i n t e l l i g e n t r o b o t s . 

The f i n a l l i n k i n t h e a u t o m a t i o n c h a i n c o n c e r n s t h e p a c k a g i n g 
( b y r o b o t s ) and t h e t e s t i n g and d i s t r i b u t i o n ( a l l 
m i c r o e l e c t r o n i c a l l y m o n i t o r e d ) . C o m m u n i c a t i o n , c o - o r d i n a t i o n and 
i n s t r u c t i o n a l l o g i s t i c s d a t a a r e a l l t r a n s m i t t e d t o t h e f a c t o r y 
f l o o r v i a a r e m o t e e x t e r n a l c o m p u t e r i s e d c o n t r o l s y s t e m . 

A m o d e r a t e l y l a b o u r i n t e n s i v e c o n v e n t i o n a l f a c t o r y o f t h i s 
s i z e w o u l d r e q u i r e a p p r o x i m a t e l y 500 w o r k e r s - t h e Fanuc p l a n t 
e m p l o y s 100, t h e m a j o r i t y o f whom a r e i n v o l v e d i n f i n a l a s s e m b l y 
w o r k . F u j i t s u F a n u c e m p l o y e e s f i n i s h w o r k a t 5.30 p.m. ( a n d 
r e t u r n t o t h e i r n e a r b y company h o u s e s ) , b u t e v e n when t h e f a c t o r y 
l i g h t s go o u t and t h e h e a t i n g i s s w i t c h e d o f f , t h e r o b o t s k eep on 
w o r k i n g - i n c r e a s i n g p r o d u c t i o n r e l e n t l e s s l y and u n t i r i n g l y - t h e 
o n l y v i s i b l e l i g h t s a r e t h o s e f l a s h i n g on t h e a u t o m a t i c t r o l l e y s 
m o v i n g r e m o r s e l e s s l y b e t w e e n t h e i n s a t i a b l e r o b o t s a n d t h e 
i n d e f a t i g a b l e a u t o m a t e d d r i v e r l e s s r o b o t i c v e h i c l e s . 
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A f l e x i b l e m a n u f a c t u r i n g s y s t e m (FMS) i n c o r p o r a t i n g 24 
m a c h i n i n g s t a t i o n s p l u s s e v e r a l r o b o t s , a u t o m a t i c t r o l l e y s and 
v e h i c l e s w o u l d c o s t a p p r o x i m a t e l y £20-26 m i l l i o n d e p e n d i n g upon 
e q u i p m e n t s o p h i s t i c a t i o n . I w o u l d e x p e c t t h i s f i g u r e t o be 
h a l v e d by 1 9 8 8 - 1 9 9 0 . The F u j i t s u Fanuc f a c t o r y p r o d u c e s £37 
m i l l i o n w o r t h o f h i g h l y s o p h i s t i c a t e d e q u i p m e n t , i n c l u d i n g 500 
i n d u s t r i a l l a t h e s e t c . , and o v e r 350 new r o b o t s , e a c h m o n t h - so 
t h e i r i n i t i a l o u t l a y o f £26 m i l l i o n was r e c o v e r e d i n j u s t one 
m o n t h ' s t r a d i n g . M o r e o v e r t h e a d v a n t a g e s o f f l e x i b l e 
m a n u f a c t u r i n g s y s t e m s a r e n o t s i m p l y c o n f i n e d t o i n c r e a s e d p r o f i t 
m a r g i n s . The U n i v e r s i t y o f B e r l i n h a s r e p o r t e d t h a t t h e s e 
s y s t e m s a l s o r e m o v e t h e n e e d f o r t h e e x p a n s i v e t r a d i t i o n a l 
f a c t o r y l a y - o u t o f i n d e p e n d e n t m a n u a l l y o r c o m p u t e r c o n t r o l l e d 
m a c h i n e t o o l s f e d by a s e r i e s o f l a r g e m a n u a l l y d r i v e n f o r k - l i f t 
t r u c k s , by r e q u i r i n g o n l y 60 p e r c e n t o f c o n v e n t i o n a l f a c t o r y 
s p a c e . (The e x c e s s f l o o r s p a c e c o u l d e i t h e r be s o l d o f f a n d / o r 
m o r e p e r c e p t i b l y t u r n e d i n t o an e d u c a t i o n a l / l e i s u r e / s p o r t s 
c o m p l e x ) . 

C u r r e n t l y , 70 p e r c e n t o f t h e B r i t i s h m a n u f a c t u r i n g i n d u s t r y 
o p e r a t e s m a l l b a t c h p r o d u c t i o n l i n e s t h e m a j o r i t y o f w h i c h s t i l l 
u s e t r a d i t i o n a l m a c h i n e t o o l s i n a s e r i e s o f n u m e r o u s i n d e p e n d e n t 
d e v e l o p m e n t a l s t a g e s . The s y s t e m i s g o v e r n e d t o t a l l y by t h e 
p r o d u c t i t was d e s i g n e d f o r . I f t h e p r o d u c t c h a n g e s t h e s y s t e m ' s 
i n h e r e n t i n f l e x i b i l i t y c a n r e s u l t i n a p a i n s t a k i n g l y i n c r e m e n t a l 
and i m p r o v i s e d j o u r n e y ( l a s t i n g d a y s o r w e e k s ) a r o u n d t h e 
a p p r o p r i a t e m a c h i n e t o o l s . W i t h c o m p u t e r i s e d f l e x i b l e 
m a n u f a c t u r i n g ( p r o g r a m s c a n e i t h e r be b o u g h t o r h i r e d f o r 
s p e c i f i c t a s k s ) a n y p r o d u c t a l t e r a t i o n s a r e s i m p l y r e l a y e d t o t h e 
c o m p u t e r s and t h e n e c e s s a r y a d j u s t m e n t s a r e i m p l e m e n t e d 
a u t o m a t i c a l l y . 

R o b o t i c s y s t e m s d i s p e n s e w i t h l i g h t i n g and h e a t i n g b i l l s -
t h e y do n o t r e q u i r e h o l i d a y s , s i c k l e a v e , l u n c h o r t e a b r e a k s , 
' s u b s t a n t i a l ' r e d u n d a n c y p a y m e n t s , i n d u s t r i a l i n j u r y 
c o m p e n s a t i o n , u n f a i r d i s m i s s a l c o m p e n s a t i o n o r 'new t e c h n o l o g y -
no r e d u n d a n c y a g r e e m e n t s ' . They a r e n e v e r i n v o l v e d i n s t r i k e s o r 
u n i o n d i s p u t e s . They c o s t a b o u t 3 0 - 4 0 p an h o u r t o r u n , ( o r c o s t 
t h e c ompany a wage o f a p p r o x i m a t e l y £14 p e r week) w i l l o p e r a t e 
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f o r 99 p e r c e n t o f t h e i r l i f e - and w i l l w o r k w i t h p r e c i s i o n 
a c c u r a c y f o r 600 h o u r s a t a s t r e t c h , ( e v e n w i t h b r e a k s no human 
c o u l d p o s s i b l y a t t a i n s u c h l e v e l s o f s u s t a i n e d a c c u r a c y ) 168 
h o u r s a week, 52 w e e k s a y e a r f o r a b o u t 2 5 - 3 0 y e a r s . 

The a u t o m a t i o n c y c l e i s c o m p l e t e - s a v e f o r one t e c h n i c i a n 
m o n i t o r i n g t h e c o m p u t e r c o n t r o l s y s t e m 60 m i l e s away i n T o k y o . 
W i t h i n a f e w y e a r s I f u l l y e x p e c t t h e F u j i t s u Fanuc f a c t o r y t o be 
t o t a l l y u n m a n n e d , o p e r a t i n g n o n - s t o p 24 h o u r s a d a y , 365 d a y s a 
y e a r , a t p r e m i u m e f f i c i e n c y . 

" I t c o s t s 5 m i l l i o n y e n a y e a r f o r a s k i l l e d man who w o r k s 
o n l y 8 h o u r s , 5 d a y s a week. A r o b o t c o s t s 10 m i l l i o n y e n b u t i t 
w o r k s r o u n d t h e c l o c k . No w o n d e r e v e r y b o d y w a n t s t o a u t o m a t e . " 
( M a t s n d a , P r e s i d e n t , J a p a n R o b o t L e a s e Company, 2 6 t h A u g u s t , 
1 9 8 3 , i n G a t e s , 2 6 t h A u g u s t , 1 9 8 3 , D a i l y E x p r e s s , p . 1 0 ) . 

( F u j i t s u F a n u c a r e c u r r e n t l y d e v e l o p i n g e v e n more 
s o p h i s t i c a t e d i n t e l l i g e n t r o b o t s i n a s s o c i a t i o n w i t h S i e m e n s o f 
West G e r m a n y ) . 

S h o i c h i N i n o m i y a , M a n a g i n g D i r e c t o r o f F u j i t s u , c o n f i d e n t l y 
f o r e c a s t s t h e i n c r e a s i n g l y c o m p r e h e n s i v e u s e o f c o m p u t e r 
c o n t r o l l e d a d v a n c e d a u t o m a t i c s y s t e m s : 

"Our d e v e l o p m e n t s i n a u t o m a t i o n h a v e come o u t o f o u r own 
n e e d s i n t h e p r o d u c t i o n o f s e m i c o n d u c t o r s and e l e c t r o n i c d e v i c e s . 
T h i s i s t r u e n o t o n l y o f Fanuc i n n u m e r i c c o n t r o l s and r o b o t s 

b u t a l s o i n o u r new company c a l l e d F u j i t s u A u t o m a t i o n . 
A u t o m a t i o n i s an a b s o l u t e n e c e s s i t y t o b r i n g c o s t s down and a l l o w 
v a r i a t i o n i n p r o d u c t . 

T h e r e a r e o f c o u r s e a g r e a t many f u t u r e a p p l i c a t i o n s o f 
m e c h a t r o n i c s ( a c o m b i n a t i o n o f t r a d i t i o n a l m e c h a n i c a l t e c h n o l o g y 
and e l e c t r o n i c t e c h n o l o g y ) . T a k e t h e e x a m p l e o f v e h i c l e s . I t i s 
a n u i s a n c e t o d r i v e s u c h v e h i c l e s as f o r k l i f t s , b u l l d o z e r s and 
p o w e r s h o v e l s . T h e s e a r e m a c h i n e s t h a t r e q u i r e v a r i o u s k i n d s o f 
m a n i p u l a t i o n s . I f e l e c t r o n i c s w e r e i n t r o d u c e d , i t w o u l d become 
p o s s i b l e t o o p e r a t e t h e m v e r y s i m p l y . H o w e v e r , i t c o u l d n o t be 
d o n e w i t h a s i m p l e p r o g r a m . T h e r e w o u l d be a need t o c h a n g e 
r e s p o n s e s a c c o r d i n g t o s p e c i f i c c o n d i t i o n s . T h u s i t w i l l be 
i m p o r t a n t t o h a v e t h e j u d g m e n t o f an o n - t i m e s e n s o r . 

I t w o u l d be n e c e s s a r y t o t h i n k b o t h o f an 
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i n f o r m a t i o n - p r o v i d i n g s e n s o r and o f c o m p u t e r i s e d c o n t r o l s . The 
c o m p u t e r w o u l d n e e d t o be s m a l l and c h e a p , r a t h e r l i k e a p e r s o n a l 
c o m p u t e r . " ( N i n o m i y a , O c t o b e r , 1 9 8 2 , i n A b e g g l e n and E t o r i , 
O c t o b e r , 1 9 8 2 , S c i e n t i f i c A m e r i c a n , p . J 2 6 ) . 

M o r e o v e r , u t i l i z i n g t h e same p r i n c i p l e s as t h e F u j i t s u Fanuc 
p l a n t , t h e J a p a n e s e h a v e r e c e n t l y c o m p l e t e d an a l m o s t t o t a l l y 
a u t o m a t e d £26 m i l l i o n f a c t o r y a t t h e s t a t e owned M e c h a n i c a l 
E n g i n e e r i n g L a b o r a t o r y , a t T s k u b a C i t y , n e a r T o k y o . I t was t h e 
i n t e n t i o n o f o f f i c i a l s a t J a p a n ' s M i n i s t r y o f I n t e r n a t i o n a l T r a d e 
a n d I n d u s t r y t o l i n k a c o m p r e h e n s i v e and a d v a n c e d f l e x i b l e 
m a n u f a c t u r i n g s y s t e m t o a s e r i e s o f c o n v e n t i o n a l f a c t o r y 
o p e r a t i o n s . T h i s h a s been s u c c e s s f u l l y c o m p l e t e d and f a c i l i t a t e s 
t h e c o m p u t e r i s e d i n t e g r a t i o n o f ; 

( 1 ) a f o r g e t h a t p r o d u c e s s t a n d a r i s e d p i e c e s o f m e t a l f o r 
m a c h i n e t o o l m o u l d i n g 
( 2 ) m o u l d i n g , c u t t i n g and d r i l l i n g c o m p u t e r i s e d m a c h i n e t o o l s 
( 3 ) c o m p u t e r i s e d l a s e r c u t t i n g m a c h i n e s 
( 4 ) r o b o t i c a s s e m b l y s t a t i o n s 
( 5 ) p r o d u c t i n s p e c t i o n m o d u l e s , t e l e v i s i o n c a m e r a s / s e n s o r s 
l i n k e d t o c o m p u t e r s 
( 6 ) a d v a n c e d r o b o t i c s y s t e m s 
( 7 ) c o m p u t e r c o n t r o l l e d c o n v e y o r b e l t s 
( 8 ) c o m p u t e r c o n t r o l l e d t e s t i n g m a c h i n e s 

The e n t i r e f l e x i b l e m a n u f a c t u r i n g p r o c e s s i s c o - o r d i n a t e d and 
r e g u l a t e d by a s o p h i s t i c a t e d c o m p u t e r c o n t r o l s y s t e m . 

P e t e r M a r s h , I n d u s t r y E d i t o r o f New S c i e n t i s t , h as p o i n t e d 
o u t t h a t " t h e c o m p o n e n t s o f t h e m a c h i n e r y i n t h e p l a n t h a v e been 
b u i l t f r o m s t a n d a r d m o d u l e s . W o r k e r s w i l l be a b l e t o t a k e 
m a c h i n e s a p a r t on t h e s h o p f l o o r and r e - a s s e m b l e t h e b i t s t o make 
d i f f e r e n t o n e s , r a t h e r l i k e m a k i n g m o d e l s o f Le g o . T h i s s h o u l d 
i n c r e a s e t h e f l e x i b i l i t y o f t h e o p e r a t i o n . A c c o r d i n g t o t h e 
J a p a n e s e g o v e r n m e n t , t h e p l a n t w i l l s e r v e as a model f o r 
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e n g i n e e r s a r o u n d t h e c o u n t r y . T h e y w i l l be a b l e t o v i s i t i t 
a n d p i c k up h i n t s a b o u t how t o b u i l d t h e i r own a d v a n c e d 
f a c t o r i e s . C r u c i a l l y , many o f t h e c o u n t r y ' s t o p e n g i n e e r i n g 
f i r m s a r e b u i l d i n g c o m p o n e n t s o f t h e new f a c t o r y and so a r e 
p i c k i n g up v a l u a b l e e x p e r i e n c e i n t h e a d v a n c e d t e c h n o l o g i e s 
i n v o l v e d . " ( M a r s h , 1 9 8 2 , p . 1 0 ) . J a p a n ' s M i n i s t r y o f 
I n t e r n a t i o n a l T r a d e and I n d u s t r y f u l l y i n t e n d t o t a l l y a u t o m a t e d 
f a c t o r i e s t o be d e v e l o p e d e x t e n s i v e l y t h r o u g h o u t t h e c o u n t r y by 
a r o u n d 1987 and become c o m m o n p l a c e by 1 9 8 8 - 1 9 9 2 . 

B u t i f J a p a n l e a d t h e w o r l d i n f a c t o r y a u t o m a t i o n , why i s 
t h e i r o f f i c i a l u n e m p l o y m e n t r a t e o n l y 2.7 p e r c e n t ? 
T h e r e a r e 4 s p e c i f i c r e a s o n s f o r t h i s : 

( 1 ) u n o f f i c i a l l y J a p a n e s e u n e m p l o y m e n t i s n o t 2.7 p e r c e n t - i t 
i s p r o b a b l y a p p r o a c h i n g 8 p e r c e n t . 4.5 m i l l i o n o t h e r w i s e 
u n e m p l o y e d w o r k e r s a r e k e p t on by t h e i r r e s p e c t i v e c o m p a n i e s 
s i m p l y i n o r d e r t o m a i n t a i n i n d u s t r i a l h a r m o n y . 

( 2 ) u n w a n t e d s t a f f a n d / o r o l d e r e m p l o y e e s a r e g i v e n 
' s u b s t a n t i a l ' r e d u n d a n c y p a y m e n t s 

( 3 ) p o t e n t i a l l y u n e m p l o y e d s t a f f a r e s e n t t o a s s o c i a t e d company 
f a c t o r i e s 

( 4 ) t h e s u s p e n s i o n o f s t a f f r e c r u i t m e n t . 

A u t o m a t i o n h a s now s u p e r c e d e d t h e e c o n o m i c r e c e s s i o n as t h e 
p r i n c i p a l r e a s o n f o r J a p a n ' s s t e a d i l y d e c r e a s i n g l a b o u r f o r c e . 
N u m e r o u s i n d u s t r i e s t h a t o n c e e m p l o y e d , f o r e x a m p l e , 100 w o r k e r s 
now o n l y r e q u i r e 3, p r o b a b l y g r a d u a t e s o f t w a r e e n g i n e e r s , t o 
c o n t r o l and m a i n t a i n t h e s o p h i s t i c a t e d r o b o t i c s y s t e m s . 

A B r i t i s h f a c t o r y a u t o m a t i o n p r o j e c t , f i r s t a p p r o v e d i n 1977 
b y t h e L a b o u r G o v e r n m e n t and s u b s e q u e n t l y c o n s t r u c t e d b y t h e 600 
G r o u p o f e n g i n e e r i n g c o m p a n i e s , a t l a s t came t o f r u i t i o n on 3 0 t h 
N o v e m b e r , 1 9 8 2 , when f o r m e r S e c r e t a r y o f S t a t e f o r T r a d e and 
I n d u s t r y , P a t r i c k J e n k i n , o p e n e d B r i t a i n ' s f i r s t unmanned f a c t o r y 
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a t C o l c h e s t e r i n E s s e x . ( 3 0 t h N o v e m b e r , 1 9 8 2 , i n L a r g e , 1 s t 
D e c e m b e r , 1 9 8 2 , The G u a r d i a n ) . 

The f a c t o r y h a s a £3 m i l l i o n s m a l l b a t c h p r o d u c t i o n l i n e 
'manned' by r o b o t s and c o m p u t e r c o n t r o l l e d m a c h i n e t o o l s 
m a n u f a c t u r i n g d i s c s , g e a r s and s h a f t s i n c a s t i r o n , s t e e l and 
a l u m i n i u m . H o w e v e r , a l t h o u g h a l l t h e f i n i s h e d p r o d u c t s a r e 
g e n u i n e - i n i t i a l l y - t h e p l a n t i s u n f o r t u n a t e l y o n l y f u n c t i o n i n g 
a s a C o n s e r v a t i v e G o v e r n m e n t - s p o n s o r e d s h o w p i e c e 

S i r J a c k W e l l i n g s , C h a i r m a n o f t h e 600 G r o u p , ( 3 0 t h N o vember, 
1 9 8 2 , i n L a r g e , 1 s t D e c e m b e r , 1 9 8 2 , The G u a r d i a n ) , e n t h u s e d 
t h a t p r e v i o u s l y t h e p r o d u c t i o n c y c l e t o o k human w o r k e r s 10-12 
w e e k s t o c o m p l e t e , and i n v o l v e d a p p r o x i m a t e l y SO s e p a r a t e manual 
h a n d l i n g s o f t h e v a r i o u s s m a l l b a t c h o r d e r s - t h e a u t o m a t e d 
f l e x i b l e m a n u f a c t u r i n g s y s t e m c o m p l e t e d t h e e n t i r e o p e r a t i o n i n 3 
d a y s , u n t o u c h e d by human h a n d . 

Y e t i n s p i t e o f t h e s e p r o d i g i o u s p r o d u c t i v i t y i n c r e a s e s and 
t h e o v e r w h e l m i n g e v i d e n c e f r o m J a p a n and t h e U n i t e d S t a t e s o f 
i n e v i t a b l e m a s s i v e manpower r e d u c t i o n s b o t h W e l l i n g s and J e n k i n 
s t e a d f a s t l y m a i n t a i n , a l m o s t u n b e l i e v a b l y , t h a t t h e m a i n 
a d v a n t a g e s o f ' f l e x i b l e m a n u f a c t u r i n g ' a r e not in the a r e a o f 
labour savings b u t i n t h e s y s t e m ' s a b i l i t y t o ; i m p r o v e t h e 
p r o d u c t i o n t i m e - c y c l e s , d e c r e a s e t h e a mount o f o n - s i t e raw 
m a t e r i a l s , r e a c t q u i c k l y and e f f i c i e n t l y t o m a r k e t f l u c t u a t i o n s 
i n q u a n t i t y and i n t h e m o d e l / t y p e o f m a c h i n e r y , g e n e r a l 
f l e x i b i l i t y , and i t s c a p a c i t y t o o p e r a t e n o n - s t o p 24 h o u r s a day 
( t h u s r e s o l v i n g t h e p r o b l e m o f u n s o c i a l h o u r s ) . 

J e n k i n r e p u d i a t e s t h e s u g g e s t i o n t h a t f a c t o r y a u t o m a t i o n 
t h r o u g h o u t t h e c o u n t r y w i l l mean l a r g e - s c a l e r e d u n d a n c i e s f o r a l l 
u n s k i l l e d , s e m i - s k i l l e d and s k i l l e d w o r k e r s . U n l i k e t h e 
t r a d i t i o n a l i n d u s t r i e s o f s t e e l , c o a l a n d t e x t i l e s t h a t a r e 
s t e a d i l y c o n t r a c t i n g , new i n d u s t r i e s , as e x e m p l i f i e d by t h e 
C o l c h e s t e r f a c t o r y w i l l , J e n k i n a r g u e s , expand because of 

automation and therefore increase eaploysent. He a d m i t s h o w e v e r 
t h a t i t w o u l d be a d i f f e r e n t k i n d o f e m p l o y m e n t r e q u i r i n g 
r e - t r a i n i n g . What J e n k i n d o e s n o t s a y i s t h a t t h e new e m p l o y m e n t 
w i l l be more s u i t e d t o h o n o u r s g r a d u a t e s and p o s t - g r a d u a t e s i n 
s y s t e m s a n a l y s i s and c o m p u t e r p r o g r a m m i n g r a t h e r t h a n t o 
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u n e m p l o y e d s t e e l , c o a l o r t e x t i l e w o r k e r s . 
P r o b a b l y t h e most s u r p r i s i n g d i s s e n t e r ( b y i m p l i c a t i o n a t 

l e a s t ) f r o m t h e J e n k i n a r g u m e n t comes f r o m h i s f o r m e r number t w o 
a t t h e D e p a r t m e n t o f T r a d e and I n d u s t r y , K e n n e t h B a k e r , M i n i s t e r 
o f S t a t e f o r I n f o r m a t i o n T e c h n o l o g y : 

" I f we a r e t o c o m p e t e w i t h t h e A m e r i c a n s and t h e J a p a n e s e , 
who a r e a h e a d o f us i n t h i s a r e a , t h e n we w i l l , i n c e r t a i n 
a r e a s , h a v e t o h a v e f u l l y a u t o m a t e d f a c t o r i e s . And i t i s 
e n c o u r a g i n g t h a t c e r t a i n c o m p a n i e s a r e c o m i n g t o us and 
r e c o g n i s i n g t h a t f a c t . We do n o t w a n t a b i g d e l u x e s h o w - p l a c e 
w h i c h i s j u s t f o r show - t h a t w o u l d be a b s u r d . My t a s k i s t o 
p e r s u a d e many s m a l l and medium s i z e d m a n u f a c t u r e r s i n p l a c e s 
t h r o u g h o u t t h e c o u n t r y t h a t t o u s e r o b o t s and r o b o t i c d e v i c e s and 
new p r o d u c t i o n t e c h n i q u e s i s j u s t as i m p o r t a n t f o r t h e m as i t i s 
f o r t h e BL p r o d u c t i o n l i n e . " ( B a k e r , F e b r u a r y , 1 9 8 2 , BBC2 TV, 
The Money P r o g r a m m e ) . 

W a r n i n g s a b o u t B r i t a i n ' s t e c h n o l o g i c a l u n p r e p a r e d n e s s w e r e 
e x p r e s s e d by D r . B e r n a r d C a p a l d i , M a n a g i n g D i r e c t o r o f P e n d a r 
R o b o t i c s , i n a s p e e c h a t t h e o p e n i n g o f t h e P e n d a r r o b o t 
m a n u f a c t u r i n g p l a n t a t Ebbw V a l e , S o u t h W a l e s , on 1 8 t h J u l y , 
1 9 8 2 . ( C a p a l d i , 1 8 t h J u l y , 1 9 8 2 , i n R e e v e s , 1 9 t h J u l y , 1 9 8 2 , 
F i n a n c i a l T i m e s ) . He s a i d t h a t J a p a n ' s o n e - t i m e f l i r t a t i o n w i t h 
r o b o t s had now b e e n t r a n s f o r m e d i n t o a f u l l s c a l e l o v e a f f a i r . 
B r i t i s h i n d u s t r y , he d e c l a r e d , was n o t o n l y i n i m m i n e n t and 
d e s p e r a t e d a n g e r o f b e i n g o v e r t a k e n by i n t e r n a t i o n a l c o m p e t i t i o n 
b u t o f b e i n g t o t a l l y e c l i p s e d by t h e y e a r 2000 - u n l e s s i t f u l l y 
i m p l e m e n t s and u t i l i z e s r o b o t i c t e c h n o l o g y . 

P e n d a r ' s i m m e d i a t e p r o g r a m m e i s t o p r o d u c e f i r s t g e n e r a t i o n 
r o b o t s ( i n i t i a l l y c o s t i n g £13,000 e a c h ) whose p r i n c i p a l f u n c t i o n s 
a r e r e s t r i c t e d t o s i m p l e r e p e t i t i v e t a s k s s u c h as p a i n t s p r a y i n g , 
p a l l e t i s i n g , m a c h i n e l o a d i n g and s t a c k i n g and c a n t h e r e f o r e o n l y 
d i s p l a c e w o r k e r s i n m o n o t o n o u s , t e d i o u s o r h a z a r d o u s o c c u p a t i o n s . 

C a p a l d i h o w e v e r , c l e a r l y r e c o g n i s e s t h e u r g e n c y o f t h e 
s i t u a t i o n w h i c h i s why P e n d a r , i n a s s o c i a t i o n w i t h t h e U n i v e r s i t y 
o f B i r m i n g h a m , a r e c u r r e n t l y d e v e l o p i n g p r o t o t y p e s o f t h e more 
a d v a n c e d 'Locoman' r o b o t - a m a c h i n e c a p a b l e o f o p e r a t i n g t o , and 
c o m p l y i n g w i t h , t h e e x a c t i n g s t a n d a r d s o f p r e c i s i o n a s s e m b l y 
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w o r k . 'Locoman' r o b o t s w i l l be i n mass p r o d u c t i o n by t h e 
m i d - 1 9 8 0 ' s . 

B u t e v e n when a t maximum c a p a c i t y ( i n a b o u t 3 y e a r s ) , t h e 
P e n d a r r o b o t p l a n t w i l l o n l y e m p l o y a r o u n d 150 p e o p l e - i t now 
e m p l o y s j u s t 15. I f t h e s e e x a m p l e s a r e f a i r l y t y p i c a l o f new 
t e c h n o l o g i c a l e m p l o y m e n t , as I b e l i e v e t h e y a r e , t h e n t h e y 
p r o v i d e f u r t h e r d a m n i n g e v i d e n c e a g a i n s t , and a c o n v i n c i n g l y 
p e r s u a s i v e c o n d e m n a t o r y r e j e c t i o n o f , t h e n a i v e c o n s e r v a t i v e 
o p t i m i s t i c a r g u m e n t i n g e n e r a l and t h e J e n k i n / W e l l i n g s v i e w i n 
p a r t i c u l a r . The t o t a l a u t o m a t i o n c o n c e p t o f F u j i t s u Fanuc i s 
w h a t i n e v i t a b l y l i e s a h e a d f o r B r i t a i n ' s m a n u f a c t u r i n g and (some) 
s e r v i c e i n d u s t r y . 

P a r r y R o g e r s , P e r s o n n e l D i r e c t o r o f t h e P l e s s e y G r o u p , p o i n t s 
o u t t h a t i f we a r e t o c o m p e t e w i t h , o r e v e n c h a l l e n g e , J a p a n ' s 
i n c r e a s i n g l y a u t o m a t e d l e v e l s o f p r e m i u m e f f i c i e n c y , UK f a c t o r y 
a u t o m a t i o n i s an a b s o l u t e n e c e s s i t y : 

"The c a p i t a l a s s e t s p e r e m p l o y e e o f t h e J a p a n e s e e l e c t r o n i c s 
c o m p a n i e s a r e a p p r o x i m a t e l y 6 t i m e s t h e c a p i t a l i n v e s t m e n t p e r 
e m p l o y e e we h a v e i n much o f B r i t i s h i n d u s t r y . One s e e s 
i m m e d i a t e l y j u s t how much more modern e q u i p m e n t t h e r e i s f o r 
m a n u f a c t u r i n g p u r p o s e s p e r e m p l o y e e . When we t a l k a b o u t 
i m p r o v i n g o u r p r o d u c t i v i t y t h e c o r r e l a t i o n b e t w e e n o u t p u t p e r 
e m p l o y e e and c a p i t a l i n v e s t m e n t p e r e m p l o y e e i s s u c h a s t r i k i n g 
o n e t h a t i t i s q u i t e c l e a r t h a t t h e o n l y way we c a n g e t o u r 
o u t p u t up t o J a p a n e s e s t a n d a r d s o f p r o d u c t i v i t y i s by h a v i n g t h e 
same number o f a s s e t s p e r e m p l o y e e . The i n v e s t m e n t h a s t o be 
v e r y much d i r e c t e d t o t a k i n g l a b o u r c o s t o u t o f t h e p r o d u c t as a 
means o f a c h i e v i n g t h a t p r o d u c t i v i t y . " ( R o g e r s , 1 6 t h M a r c h , 
1 9 8 2 , BBC R a d i o 4, S t u d y on 4 ) . 

Y e t , i f i t i s p o s s i b l e t o p r o d u c e t h e same amount o f g o o d s 
w i t h f e w e r p e o p l e , why n o t p r o d u c e more and keep e m p l o y m e n t 
s t a t i c ? An e x a m p l e o f why t h i s i s i m p r a c t i c a b l e i s g i v e n by 
G e o f f r e y H u b b a r d , D i r e c t o r o f t h e C o u n c i l f o r E d u c a t i o n a l 
T e c h n o l o g y ( 1 6 t h M a r c h , 1 9 8 2 , BBC R a d i o 4, S t u d y on 4) and was 
r e l a t e d t o h i m by a s e n i o r manager o f a B r i t i s h company. The 
company h a s a c u r r e n t a d d e d v a l u e p e r e m p l o y e e o f £17,000 p e r 
y e a r - t h i s e n c o m p a s s e s a l l t h e a r e a s o f t h e f i r m ' s a c t i v i t i e s 
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i n c l u d i n g a v e r y l a r g e p r o d u c t m a k i n g f a c t o r y w o r k f o r c e . The 
c o m p a n y ' s i n t e n t i o n o v e r t h e n e x t 19 y e a r s i s t o r a i s e t h i s a d d e d 
v a l u e p e r e m p l o y e e t o £250,000 p e r y e a r . T h i s i n c r e a s e i s i n t h e 
r e g i o n o f a f a c t o r o f 15. The e n t i r e s t a f f w o u l d n e e d t o be 
e x t r e m e l y w e l l q u a l i f i e d b e c a u s e v i r t u a l l y t h e e n t i r e f a c t o r y 
f l o o r w o u l d be a u t o m a t e d . I f t h e r e was o n l y a 5 p e r c e n t 
i n c r e a s e i n p r o d u c t i v i t y p e r y e a r t h e n i t w o u l d be f e a s i b l e t o 
i n c r e a s e m a r k e t s by t h e same a m o u n t . H o w e v e r , m i c r o e l e c t r o n i c s 
c a n i n c r e a s e p r o d u c t i v i t y by 3 0 , 40 and 50 p e r c e n t . O u t p u t on 
s u c h a s c a l e w o u l d be s u p e r f l u o u s - u n e m p l o y m e n t w o u l d seem 
i n e v i t a b l e . 

As we h a v e s e e n t h e e m p l o y m e n t d i s p l a c e m e n t e f f e c t s o f 
c o m p u t e r i s e d a u t o m a t i o n i n t e r m s o f c o s t and l a b o u r s a v i n g s a r e , 
and c o u l d b e , p a r t i c u l a r l y d r a m a t i c ; y e t t h e e f f e c t s o f 
c o m p u t e r i s e d a u t o m a t i o n on l a b o u r i n t e n s i v e o f f i c e c o m p l e x e s a r e 
n e c e s s a r i l y f u r t h e r a c c e n t u a t e d and c o u l d be e v e n more d r a m a t i c . 
The m a j o r i t y o f f a c t o r i e s m a n i f e s t a p r e d o m i n a n t l y c a p i t a i 
i n t e n s i v e f r a m e w o r k w h e r e a s t h e m a j o r i t y o f o f f i c e c o m p l e x e s 
d e m o n s t r a t e a c o n c e n t r a t e d labour i n t e n s i v e f r a m e w o r k . 
T h e r e f o r e , r e l a t i v e t o f a c t o r i e s , o f f i c e c a p i t a l e x p e n d i t u r e i s 
l o w and l a b o u r e x p e n d i t u r e h i g h . 

I n 1 9 7 4 , a US r e p o r t s t a t e d t h a t A m e r i c a n 
a d m i n i s t r a t i v e / c l e r i c a l s t a f f , whose l a b o u r a c c o u n t e d f o r 84 p e r 
c e n t o f o f f i c e c o s t s , w e r e e s t i m a t e d t o h a v e a c a p i t a l i n v e s t m e n t 
v a l u e o f $ 2 , 0 0 0 - f a c t o r y w o r k e r s h o w e v e r , had a c a p i t a l 
i n v e s t m e n t v a l u e o f some $ 2 5 , 0 0 0 . ( S i m i l a r t o t a l s f o r W e s t e r n 
E u r o p e ) . T h r o u g h o u t t h e 1 9 6 0 ' s o f f i c e p r o d u c t i v i t y i n c r e a s e d b y 
a b o u t 4 p e r c e n t - w h i l s t f a c t o r y p r o d u c t i v i t y r o s e by 83 p e r 
c e n t . T h i s u n s a t i s f a c t o r y l e v e l o f o f f i c e p r o d u c t i v i t y was s e e n 
as b e i n g one o f t h e m a i n r e a s o n s f o r t h e l a c k o f s u s t a i n e d 
e c o n o m i c g r o w t h among W e s t e r n i n d u s t r i a l i s e d s o c i e t i e s . 

M o r e o v e r i n 1 9 8 0 , a U n i t e d S t a t e s s u r v e y p r o d u c e d a b r e a k 
down on A m e r i c a n c a p i t a l i n v e s t m e n t i n t o o f f i c e s c o u n t r y - w i d e : 
$27 b i l l i o n was s p e n t on d a t a p r o c e s s i n g , $46 b i l l i o n on o f f i c e 
e q u i p m e n t as a w h o l e and $ 3 7 3 b i l l i o n on o f f i c e s t a f f wages and 
s a l a r i e s . E x e c u t i v e d i r e c t o r o f t h e B e l l Company L a b o r a t o r i e s , 
V i c t o r A. V y s s o t s k y ( 1 9 8 0 , i n F o r e s t e r , e d . , 1 9 8 1 ) , h a s s a i d t h a t 
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w i t h o n l y a 2 p e r c e n t p e r y e a r r e d u c t i o n i n A m e r i c a n o f f i c e 
s t a f f by t h e y e a r 2 0 0 0 , u n e m p l o y m e n t i n t h i s a r e a a l o n e w o u l d 
r e a c h 25 m i l l i o n . 

I n 1982 t h e wage b i l l f o r a l l t h e m a j o r US c o m p a n i e s t o t a l l e d 
a p p r o x i m a t e l y $ 1 . 3 t r i l l i o n - 60 p e r c e n t o f t h e s e c o s t s w e r e 
t a k e n up by o f f i c e s t a f f . And a s e r i e s o f 1982-83 s u r v e y s o f 
B r i t i s h o f f i c e m a n a g e r s i n d i c a t e d a s p e c i f i c i n t e n t i o n ( b e c a u s e 
o f i n c r e a s i n g l y p r o h i b i t i v e l a b o u r c o s t s ) t o i m p l e m e n t 
m i c r o e l e c t r o n i c a u t o m a t e d s y s t e m s as q u i c k l y as p o s s i b l e . 
I n c r e a s i n g l y f i e r c e i n t e r n a t i o n a l c o m p e t i t i o n w i l l p r o v e , and i s 
p r o v i n g t o be an o v e r w h e l m i n g i n c e n t i v e f o r f a c t o r i e s and o f f i c e s 
t o d r a m a t i c a l l y i n c r e a s e p r o d u c t i v i t y , i m p r o v e e f f i c i e n c y and 
d r a s t i c a l l y r e d u c e l a b o u r c o s t s by u n r e s e r v e d l y i m p l e m e n t i n g 
a d v a n c e d a u t o m a t e d c o m p u t e r i s e d s y s t e m s . C l e a r l y a u t o m a t i o n i s 
an e c o n o m i c n e c e s s i t y i f B r i t a i n i s t o a v o i d b e i n g t o t a l l y 
e c l i p s e d i n t h e w o r l d m a r k e t and e x p e r i e n c e m a s s i v e 
n o n - t e c h n o l o g i c a l u n e m p l o y m e n t . 

T h e r e f o r e t h e n a t u r a l p r o g r e s s i o n w i l l be t o f o l l o w i n t h e 
t r a d i t i o n o f t h e f a c t o r y and a i m f o r t h e u l t i m a t e i n 
m i c r o e l e c t r o n i c o f f i c e a u t o m a t i o n - o f f i c e s v i r t u a l l y d e v o i d o f 
c l e r i c a l , t y p i n g , s e c r e t a r i a l , l o w e r and m i d d l e management s t a f f , 
r u n b y a s m a l l number o f h i g h l y q u a l i f i e d m a n a g e r s and 
e x e c u t i v e - s e c r e t a r i e s e i t h e r f r o m t h e o f f i c e i t s e l f o r f r o m home. 

O f f i c e t e c h n o l o g y o f t h e 1 8 4 0 ' s and 5 0 ' s was s t i l l v e r y much 
i n t h e e r a o f t h e q u i l l pen and t h e s c r i b e p e r s o n i f i e d by 
E b e n e z e r S c r o o g e and Bob C r a t c h i t i n C h a r l e s D i c k e n s ' 'A 
C h r i s t m a s C a r o l ' . The t e c h n o l o g y o f t h e p e r i o d a d v a n c e d 
i n i t i a l l y w i t h t h e s t e e l n i b pen and c o n t i n u e d i n t h e f o r m o f 
v a r i o u s t y p e s o f ' w r i t i n g m a c h i n e s ' , c u l m i n a t i n g i n 1867 w i t h t h e 
d e v e l o p m e n t o f t h e f i r s t c o n v e n t i o n a l t y p e w r i t e r : t h e R e m i n g t o n 
N o . l m a n u f a c t u r e d b y E. R e m i n g t o n and Sons ( t h e g u n s m i t h s ) . The 
m a c h i n e became c o m m e r c i a l l y a v a i l a b l e i n 1873. 

The QWERTY k e y b o a r d a r r a n g e m e n t was d e s i g n e d o r i g i n a l l y t o 
p r e v e n t ( b y s e p a r a t i o n ) t h e most commonly u s e d l e t t e r - k e y s 
s t i c k i n g t o g e t h e r ; t h i s b a s i c l a y - o u t w i l l p r o b a b l y be 
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p e r p e t u a t e d u n t i l t h e k e y b o a r d i t s e l f d i s a p p e a r s . The a u t h o r 
f e e l s t h a t an a l p h a b e t i c a l k e y b o a r d c o n f i g u r a t i o n w o u l d s i m p l i f y 
t h e l e a r n i n g o f b a s i c k e y b o a r d s k i l l s . 

The e x t e n s i v e i m p l e m e n t a t i o n o f w o r d p r o c e s s o r s w i l l , I 
b e l i e v e , p r o v e t o be as e q u a l l y a s i g n i f i c a n t i n i t i a l d e v e l o p m e n t 
w i t h i n t h e a r e a o f o f f i c e a u t o m a t i o n as t h e i n t r o d u c t i o n o f t h e 
t y p e w r i t e r was f o r t h e d e v e l o p m e n t o f o f f i c e t e c h n o l o g y . 

The w o r d p r o c e s s o r c o n s i s t s e s s e n t i a l l y o f t w o memory c h i p s , 
k e y b o a r d , v i s u a l d i s p l a y u n i t and l i n e / l a s e r - p r i n t e r . I n i t i a l l y , 
t h e d e v i c e r e q u i r e s no p a p e r ; p a r a g r a p h s , w o r d s o r l e t t e r s c a n be 
moved a r o u n d , d e l e t e d , c o n v e r t e d o r i n d e n t e d . I n a d d i t i o n t o 
e d i t i n g , t h e w o r d p r o c e s s o r c a n d e t e r m i n e , and t h e r e f o r e ' b l o c k ' 
e a c h l i n e l e n g t h o f t e x t ( l e f t and r i g h t ) , a d v i s e on t h e g r a m m a r , 
l a y - o u t , s t y l e and t o n e o f t h e l e t t e r , a u t o m a t i c a l l y c o u n t e v e r y 
w o r d , and c o r r e c t grammar and s p e l l i n g m i s t a k e s . Once t h e f i r s t 
s p e l l i n g e r r o r i s amended t h e d e v i c e w i l l a u t o m a t i c a l l y s e a r c h 
f o r , and c o r r e c t , a l l s u b s e q u e n t i n s t a n c e s o f t h e m i s - s p e l t w o r d . 

( S i m i l a r l y a l l g r a m m a t i c a l e r r o r s ) . I f a p a r a g r a p h h a s t o be 
o m i t t e d o r i n s e r t e d , t h e w o r d p r o c e s s o r can a u t o m a t i c a l l y 
r e - a r r a n g e t h e t e x t i n t o t h e r i g h t o r d e r , o n t o t h e r i g h t p a g e s 
and r e - n u m b e r e v e r y t h i n g . A f t e r c h e c k i n g and r e - c h e c k i n g , 
s t a n d a r d p a r a g r a p h s / l e t t e r s / d o c u m e n t s c a n be p r o g r a m m e d and 
n u m b e r e d i n t o t h e p r o c e s s o r ' s memory. The s e c r e t a r y t h e n k e y s i n 
t h e a p p r o p r i a t e number and f o r t h e f i r s t t i m e , t h e e l e c t r o n i c 
t e x t o f a p e r f e c t p e r s o n a l i s e d l e t t e r o r d o c u m e n t , ( o r p a p e r , 
t h e s i s o r b o o k ) c a n be t r a n s f e r r e d and c o m m i t t e d t o p a p e r , v i a a 
l i n e / l a s e r - p r i n t e r f i r i n g t h e t e x t o n t o t h e p a p e r a t a b o u t 500 
l i n e s p e r m i n u t e . A l t e r n a t i v e l y , a m i c r o - c o m p u t e r c a n be 
t r a n s f o r m e d i n t o a w o r d p r o c e s s o r v i a a p r e - p r o g r a m m e d w o r d 
p r o c e s s o r c h i p a n d a l i n e / l a s e r - p r i n t e r . ( T h i s t h e s i s was 
p r o d u c e d v i a a BBC M o d e l B m i c r o - c o m p u t e r / W o r d w i s e w o r d p r o c e s s o r 
c h i p and an E p s o n FX-80 l i n e - p r i n t e r ) . 

C o n v e n t i o n a l t y p i n g s p e e d s , e v e n on e l e c t r o n i c o r e l e c t r i c 
t y p e w r i t e r s a r e d e p e n d e n t upon how many m i s t a k e s a r e made and how 
q u i c k l y t h e y c a n be r e c t i f i e d . The w o r d p r o c e s s o r , as o u t l i n e d 
e a r l i e r , i n t r o d u c e s 'power t y p i n g ' i n t o t h e o f f i c e w h e r e , i f t h e 
s e c r e t a r y i s n o t m a k i n g m i s t a k e s she i s n o t t y p i n g f a s t e n o u g h . 
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The usual worr ies about typ ing e r r o r s , l i n e lengths and general 

l ay -ou t disappear. 2 or 3 t y p i s t s using word processors can now 

do the work of 10 t y p i s t s using conventional machines. 

Already i n use are the 2nd and 3rd generations of word 

processors tha t can communicate wi th each other . The machines 

are l i n k e d to a c e n t r a l computer - the computer can e i t he r s tore 

the data the word processors feed i n t o i t or t ransmi t i t 

e l e c t r o n i c a l l y v i a cable or telephone l i n k to any other word 

processor i n the same o f f i c e , c i t y , country or v ia 

s a t e l l i t e / t e l e p h o n e communication, to anywhere i n the wor ld . And 

the secre tary can do a l l t h i s from her own desk. 

Where word processors have been introduced i n t o B r i t i s h 

o f f i c e s t h e i r e f f e c t s have been immediate and s u b s t a n t i a l . 

In 1977 Bradford Met ropo l i t an D i s t r i c t Council i n s t a l l e d a 

Word-plex processing system tha t halved the number of s t a f f 

r e q u i r e d , from 44 to 22, and increased the D i r e c t o r a t e ' s output 

by 40 per cent . The system, which became opera t ional i n Ju ly , 

1978, can s tore 37,000 pages of ft4 t e x t i n i t s cen t ra l data base. 

P r i n c i p a l labour savings come from the use of standard l e t t e r s 

which are s tored w i t h i n the system's memory, f o r example: a 

mortgage t r ansac t i on would usua l ly necess i ta te the typ ing of 25 

d i f f e r e n t l e t t e r s - a task tha t would normally take a t y p i s t 

about 2.5 hours, one g i r l wi th a word processor can produce 25 

pe r sona l , accura te ly typed l e t t e r s i n 2 minutes. When the 

t r a n s a c t i o n i s completed the word processor w i l l p r i n t the f i n a l 

l ega l con t rac t - o b v i a t i n g the need f o r paper f i l e s and f i l i n g 

c l e r k s and saving one of the Counc i l ' s 5 Di rec to ra tes £60 ,000 a 

year. Brian Wormersly, Deputy Leader of Bradford Met ropol i t an 

D i s t r i c t Counc i l : " . . . we are i n business to provide services 

we are not i n business to type paper . . . " (Womersly, 14th 

March, 1979, BBCl TV, T o n i g h t ) . ( In 1977 an average Word-plex 

word processing system cost approximately £60 ,000 , i n 19B4 the 

cost of a much more soph i s t i c a t ed system had f a l l e n to about 

£35 ,000 and i s s t i l l decreiasing). 

As a d i r e c t r e s u l t of i n s t a l l i n g word processors throughout 

t h e i r o r g a n i s a t i o n , a leading motor veh ic le manufacturer (name 

not publ ished) increased general correspondence p r o d u c t i v i t y by 
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SO per cent , standard l e t t e r p r o d u c t i v i t y by 450 per cent and 

o v e r a l l p r o d u c t i v i t y by 243 per cent . The Central E l e c t r i c i t y 

Generating Board in B r i s t o l reduced the number of g i r l s i n t h e i r 

t y p i n g pool from over 50 to 26. The National Coal Board Western 

Area cut t h e i r s t a f f from 20 to 14. The i n t r o d u c t i o n of word 

processors i n t o the o f f i c e s of the ho l iday company 'Horizon 

Midlands ' reduced typ ing pool s t a f f , i n c l u d i n g the supervisor , 

from 30 to 11; and by u t i l i z i n g a d i r e c t l i n k dictaphone system, 

achieved large p r o d u c t i v i t y increases and saved £25,000 a year i n 

d i r e c t costs - more than enough to re-pay a l l new equipment 

expendi ture w i t h i n 2 years. An unnamed Government Department has 

ca l cu l a t ed p ro j ec t ed job losses among the typ ing s t a f f e f f e c t i v e 

by 1990. Without word processors s t a f f i n g l eve l s are expected to 

increase from 490 to 662*, but wi th word processors and f u r t h e r 

computerised automation, s t a f f i n g l e v e l s are expected to decrease 

d r a m a t i c a l l y from 490 to j u s t 20. And even these f i g u r e s do not 

take i n t o account the technology tha t w i l l be ava i l ab l e by 1990. 

The most dramatic advance i n o f f i c e automation i s , however, 

not the word processor alone, but the communicative e l e c t r o n i c 

i n t eg ra t ed m u l t i - f u n c t i o n a l w o r k s t a t i o n . This i s exempl i f i ed by 

the Xerox 8010 S ta r , ( £ 7 - 8 , 0 0 0 - developed at the Xerox 

Corporat ion Palo A l t o Research Centre, C a l i f o r n i a ) , a personal 

e l e c t r o n i c desktop works ta t ion tha t has the c a p a b i l i t y of a 

micro-computer, word processor, a monitor f o r computer graphics -

and, when l i n k e d to an i n t e r n a l o f f i c e communications network, 

the Xerox Star becomes a t o t a l i n f o r m a t i o n system wi th i n s t an t 

access to company f i l e s v i a an ex terna l data base, a 

l a s e r - p r i n t e r and an i n t e l l i g e n t copier ( f a c s i m i l e copying v ia 

the telephone system). 

T r a d i t i o n a l O f f i c e paraphernal ia such as f i l i n g cabine ts , box 

f i l e s , f o l d e r s , documents and ' i n ' and ' o u t ' t r ays are 

represented by graphic logos or icons at the r i g h t side of the 

works t a t ion screen. The logos can then be moved around to form 

the requi red desktop l ay -ou t as desired by the i n d i v i d u a l 

opera to r . By using the attached keyboard he/she can punch i n 

h i s /he r name and by moving the remote c o n t r o l u n i t (or 'mouse' as 
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Xerox c a l l i t ) he/she can manipulate the small black arrow or 

cursor u n t i l i t loca tes h i s /her i n - t r a y - he/she then presses the 

' s e l e c t ' and 'open' keys and a l l h i s /her on-going workload i s 

immediately ^displayed on screen. The i temized l i s t can now be 

dea l t w i t h in order of i t s urgency c l a s s i f i c a t i o n - the operator 

may decide to look f i r s t at a p a r t i c u l a r market survey; instead 

of asking a secre tary or c l e r k to go and f i n d i t , he/she can 

s imply c a l l up the requi red document (or several documents at 

once v i a a s p l i t - s c r e e n f a c i l i t y ) , amend i t i f necessary, have i t 

p r i n t e d and sent , v i a a smart cop ie r , anywhere in the wor ld . 

The Apple Lisa 1 and 2 (£4 ,500 and £3,500) and Macintosh 

(£1 ,795) computer systems, and V i s i C o r p ' s V i s i On software 

package which f a c i l i t a t e s personal computers (e .g . the IBM 

Personal Computer: t o t a l cost £ 3 , 0 0 0 , ACT S i r i u s 1: t o t a l cost 

£3 ,000 and ACT A p r i c o t : t o t a l cost £2 ,000) wi th the c a p a b i l i t i e s 

of an i n t eg ra t ed m u l t i - f u n c t i o n a l w o r k s t a t i o n , a l l have s i m i l a r 

c h a r a c t e r i s t i c s to the Xerox Star works ta t ion inco rpora t ing 8 

separate f u n c t i o n s i n t o one in t eg ra t ed system: conventional 

micro-computing; word processing, e l e c t r o n i c messages and f i l i n g 

- i n c l u d i n g a f l e x i b l e graphic documentation system v ia remote 

c o n t r o l u n i t or 'mouse', a s p l i t - s c r e e n f a c i l i t y a l lowing several 

documents to be displayed on the screen s imul taneously , business 

graphics (high d e f i n i t i o n - f o r increased l e g i b i l i t y , smooth 

graph curves and less eye s t r a i n ) , f i n a n c i a l f o r e c a s t i n g , network 

ana lys i s and a soph i s t i ca t ed c a l c u l a t o r . A conventional 

micro-computer would r equ i re 8 d i f f e r e n t programs. Apple 

mainta in tha t i t takes j u s t 20 minutes to learn how to use t h e i r 

micro-computers. 

As an a l t e r n a t i v e , or i n a d d i t i o n t o , the remote con t ro l u n i t 

or 'mouse' the Hewlett Packard's HP150 (£3,000) micro-computer 

t o u c h - s e n s i t i v e screen, f o r example, enables the user to simply 

touch the requi red option-box from the 'menu' tha t i s displayed 

on the screen and the requested documents/papers appear 

ins tan taneous ly . 

Workstat ions a l low i n f o r m a t i o n to be cont inuously up-dated 

and thus by-pass the t r a d i t i o n a l pa t t e rn of incremental work 
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procedures and consequently a l l the s t a f f tha t i nvo lves . This 

w i l l u l t i m a t e l y lead to a much closer c l i e n t - a d v i s e r p ro fess iona l 

r e l a t i o n s h i p s i m i l a r to the personalised service of the 

p r e - i n d u s t r i a l o f f i c e . (See Figure 1 ) . 

I t i s already poss ib le to program computers, worksta t ions and 

word processors to perform var ious rou t ines by means of voice 

r e c o g n i t i o n and even ' t hough t ' r e c o g n i t i o n (v ia touch sensors) . 

In May, 1982, the Japanese Government, i n c o l l a b o r a t i o n wi th 8 of 

Japan's l a rges t e l e c t r o n i c s groups, es tabl i shed the I n s t i t u t e of 

New Generation Computer Technology wi th the s p e c i f i c i n t e n t i o n of 

developing computers capable of ' i n t e l l i g e n t concept t h i n k i n g ' i n 

a d d i t i o n to character manipulat ion tha t could operate 1,000 times 

f a s t e r and s to re 10,000 times more i n fo rma t ion than any 

equ iva len t 1982 computer. By 1990 both Japan, and the United 

States ( s p e c i f i c a l l y the Massachusetts I n s t i t u t e of Technology) 

f u l l y expect to have developed the 5th generation of computers 

( u l t r a soph i s t i c a t ed vers ions of the Xerox Star and the Apple 

Lisa 1 and 2 and Macintosh machines): super-computers, 

super -works ta t ions , super-word processors and concomitant 

super-sof tware tha t w i l l accept spoken language programming, 

comprehend and converse i n Eng l i sh , Japanese, French, German e tc . 

f r o m , and wi th humans and other machines. Verbal i n s t r u c t i o n 

commands, tha t could supercede or supplement conventional 

keyboard commands as a method of computer communication, w i l l 

s to re and t ransmi t e l e c t r o n i c and/or human speech, and d i sp lay 

complex colour graphics . Super-computers and super-workstat ions 

w i l l accommodate a 100,000 word vocabulary, an ins tan t m u l t i p l e 

language t r a n s l a t i o n capaci ty (90 per cent accura te ) , a 

simultaneous i n t eg ra t ed mul t i -program c a p a b i l i t y and could 

t h e o r e t i c a l l y incorpora te an in teg ra ted i n t e r a c t i v e cable and 

s a t e l l i t e t e l e v i s i o n , video phone and video/audio tape/disc 

d r i v e f a c i l i t i e s . These advanced systems would be l i nked to vast 

i n t eg ra t ed i n t e r n a t i o n a l , na t iona l and loca l communication 

networks and data bases (or e l e c t r o n i c l i b r a r i e s ) , they could 

provide i n s t an t access to s p e c i a l i s t knowledge on almost any 

s u b j e c t , e .g. medicine, educat ion, f i n a n c e , law, soc ia l w e l f a r e , 

l e i s u r e , sport e t c . , and consequently f a c i l i t a t e the progressive 
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and comprehensive automation of the service sector of the 

B r i t i s h economy. 

By 1990-1995, i n a d d i t i o n to conventional cable and s a t e l l i t e 

communication, super-computers, super-worksta t ions and 

super - robo t i c systems w i l l probably be t a l k i n g t o , understanding, 

i n t e r a c t i n g w i t h , and even programming each o ther . 

Ar thur D. L i t t l e I n c . , the United States i n t e r n a t i o n a l 

consul tancy group (September, 1982, i n G i u l i a n o , September, 1982, 

S c i e n t i f i c American), have ca lcu la ted tha t by 1990 40-50 per cent 

of a l l United States companies w i l l be using computer te rmina l 

equipment on a d a i l y bas i s . They expect (also by 1990) the 

i n s t a l l a t i o n of 38 m i l l i o n t e rmina l based works ta t ions , i n 

d i v e r s i f y i n g but not necessar i ly incompatible fo rmats , i n 

o f f i c e s , f a c t o r i e s and schools . . . 34 m i l l i o n personal home 

computers and t e rmina l s . . . and at leas t 7 m i l l i o n computer 

t e rmina l s about the s ize of the present day c a l c u l a t o r . 

Today, the small po r t ab le te rmina l or micro-computer enables 

you to re -c rea te the e l e c t r o n i c in t eg ra ted o f f i c e w i t h i n your own 

home - or even i n a baseball stadium. ( A l l the f o l l o w i n g 

examples have a convent ional keyboard arrangement, in tegra ted 

monitor-screen and f u l l micro-computer/word processor 

capabi1i t i e s ) . 

The Portabubble 8 1 , produced by the Teleram Communications 

Corpora t ion , i s used by New York Times sports j o u r n a l i s t Malcolm 

Moran when r e p o r t i n g on out of town or home baseball games. For 

example - the New York Mets versus the Montreal Expos at the Shea 

Stadium: Moran can s tore h i s text -copy as the game progresses by 

u t i l i z i n g the machine's magnetic bubble memory tha t can hold 

9,000-20,000 charac te rs , receive background mater ia l from the 

Times and f i n a l l y , v i a an acoust ic coupler , t ransmit the f i n i s h e d 

r epor t at 300 words per minute back to the newspaper's cen t ra l 

computer base. 

Battery-powered t o t a l l y por tab le micro-computers developed 

from the pocket c a l c u l a t o r , w i l l f a c i l i t a t e 320,000 characters of 

t e x t . These machines measure about 15 by 12 inches to 8 by 5 

inches , weigh 2-10 pounds, cost £ 5 0 0 - £ 5 , 0 0 0 , wi th RAM, ROM and 
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magnetic bubble memories, and b r i l l i a n t , high d e f i n i t i o n l i q u i d 

c r y s t a l d i sp lay (LCD) or e lec t ro luminescent f l a t screens, a few 

m i l l i m e t r e s t h i c k , exempl i f i ed by the Hewlett Packard 75C and the 

Grid Compass micro (used on the 1984 Space Shut t l e f l i g h t s and by 

the US Army) and u t i l i z e 3 inch and 3.5 inch diameter 

m i c r o - f l o p p y discs (standard s ize 5.25 inch d iameter ) . 

Furthermore, i t i s probable tha t by 1988-1990 the 'Dynabook' 

- a por t ab le battery-powered micro-computer the size and weight 

of a pocket c a l c u l a t o r cos t ing around £300-£500 - w i l l have been 

developed. The 'Dynabook' p o c k e t - o f f i c e micro-computer could 

have a 1-3 inch m i c r o - f l o p p y disc storage capaci ty of 2-4 m i l l i o n 

charac te r s , a bubble memory wi th a storage capaci ty of 4 m i l l i o n 

charac ters or a 3 inch Winchester micro- laser -hard disc wi th a 

storage capaci ty of 1-5 b i l l i o n characters and f a c i l i t a t e the 

t ransmiss ion and recept ion of e l e c t r o n i c mail and pub l i sh ing v ia 

a micro-waveguide antennae and Di rec t Broadcast S a t e l l i t e (DBS) 

communication. 

The f o l l o w i n g three diagrammatical plans represent the 

h i s t o r i c a l phases of a hypo the t i ca l idea l type in fo rma t ion based 

o f f i c e . S p e c i f i c a l l y , the i l l u s t r a t i o n s depict a r ea l - e s t a t e 

brokerage but i t could e a s i l y be a c i v i l service department, 

n a t i o n a l i s e d i n d u s t r y , bank, b u i l d i n g s o c i e t y , insurance company 

e t c . a d m i n i s t r a t i v e / e x e c u t i v e / c l e r i c a l centre/complex. 

The f i r s t plan por t rays a p r e - i n d u s t r i a l o f f i c e of the 

mid-19th cen tury . Here, there i s one to one personal contact 

w i th the c l i e n t . . . the grey l i n e s show how members of s t a f f work 

independently of one another, f i l i n g , r e t r i e v i n g f i l e s , up-dat ing 

records , showing customers prospect ive p rope r t i e s and a t tending 

meetings where the t r ansac t ions are completed. The 

o rgan i s a t i ona l s t r u c t u r e i s segregated i n t o a ser ies of small 

scale operat ions w i t h the emphasis on c lose , f r i e n d l y and 

e f f i c i e n t profess ional -cus tomer r e l a t i o n s h i p s . 

The second plan i s e a s i l y recognisable as the present day 

i n d u s t r i a l o f f i c e or 'paper f a c t o r y ' . The m a j o r i t y of B r i t a i n ' s 
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a d m i n i s t r a t i v e / e x e c u t i v e / c l e r i c a l centres can be f i t t e d i n t o t h i s 

general ised r ep re sen ta t i on . 

As the d e s c r i p t i o n 'paper f a c t o r y ' i m p l i e s , the 

o r g a n i s a t i o n a l s t r u c t u r e i s s i m i l a r to tha t of the product ion 

l i n e . E f f i c i e n c y i s not dependent upon one person, instead i t i s 

dependent on a c l e r i c a l team executing a ser ies of fragmented, 

monotonous tasks . The f i n e sharp angled l ines /a r rows and short 

arrows i n d i c a t e the path of incoming documents from the mail 

room, the subsequent gradual incremental up-dat ing process, and 

t h e i r eventual outgoing journey back to the mail room. 

I n t e r m i t t e n t l y the c l e r k s may have to f i l e or r e t r i e v e papers, 

examine computer p r i n t outs and arrange them in a lphabe t ica l or 

numerical order , answer telephone enqui r i es e tc . 

Personal enqu i r i e s at the f r o n t desk w i l l probably mean the 

c l e r k w i l l have to search out the i n f o r m a t i o n manually, ask 

someone who maybe i s busy, or telephone another o f f i c e - e i t he r 

way the c l e rk i s u sua l ly unable to f o l l o w the problem through and 

a v a i l the customer of a s a t i s f a c t o r y s o l u t i o n . Consequently the 

work f l o w i s extremely slow, i n d i v i d u a l tasks are boring and 

t e d i o u s , already i n f e r i o r e f f i c i e n c y l eve l s are suscept ib le to 

f u r t h e r d e t e r i o r a t i o n and customer service ranges from poor to 

t o t a l l y inadequate. 

The f i n a l plan o u t l i n e s the informat ion-age or e l e c t r o n i c 

i n t e g r a t e d o f f i c e . By f u l l y implementing the most soph i s t i ca ted 

mic roe l ec t ron i c technology, i t i s poss ible to preserve the 

p r e - i n d u s t r i a l o rgan i s a t i ona l l ay -ou t and the p r o f e s s i o n a l - c l i e n t 

r e l a t i o n s h i p s w h i l s t s t o r i n g an almost i n f i n i t e volume of 

i n f o r m a t i o n . A ser ies of works ta t ions and computers c o n t r o l l e d 

by managerial grades cont inuously monitor and up-date a l l c l i e n t 

records . I n d i v i d u a l c o n t r o l l e r s can t he re fo re check on the 

requ i red data, add, dele te or e d i t as appropr ia te , w r i t e 

e l e c t r o n i c le t te rs /documents - complete an e n t i r e processing 

opera t ion and consequently resolve a l l problems in one session 

w h i l s t re-assured customers s i t and watch. 

C l i e n t s deal w i th one person a l l the time and not w i t h a team 

of i n e f f i c i e n t , f ace less bureaucrats . Such communicative 
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(Source: G-iuliano, September, 1982, S c i e n t i f i c American, p.127). 
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FIGURE 3: THE INFORMATION-ACE OFFICE 
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PK^Jlff 4r THE MAILMOBILE 

MAILMOBILE, a driverless battoy-powered deUvery vehicle made by BeU & Howell, mech­
anizes intraoffice deliveries. Here it is negotiating a curve as it malces its way tliroiigh the re­
search department of Moriil Lynch and Company. The vehicle foUows a chemical pathway, 
which is easily applied and modified to trace any ronte from die mail room througli the office 
and back to die mail room. An emitter of ultraviolet radiation under the vehicle makes the 
chemical fluoresce; an optical sensor detects the fluorescent path. The Mailmobile moves at 
about one and a half feet per second (one mile per hour), beeping and flashing blue headlights. 
It stops at pickup and delivery sites desigiiatcd by a coded pattern in the chemical pathway. 
Bumpers stop die vehicle on contact widi a person or another obstacle. An * t̂elligent" version 
is being introduced that can be directed to choose among aKemate padis or to board an elevator. 

(Source: (Jiuliano, September, 1982, S c i e n t i f i c itaerican, p.134). 
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c a p a b i l i t i e s enables the i n d i v i d u a l to work d i r e c t l y from the 

c l i e n t ' s home or from a company f i e l d o f f i c e v ia a por table 

micro-computer or t e r m i n a l . In e f f e c t he/she i s ca r ry ing around 

a complete e l e c t r o n i c i n t eg ra t ed o f f i c e f a c i l i t a t i n g the w r i t i n g 

and p r i n t i n g of i n f o r m a t i o n , e d i t i n g , ma i l ing - e i t he r to or from 

the customer or the o f f i c e , storage/access - depending upon the 

s ize of the memory chip and r e t r i e v a l from cen t ra l or l o c a l data 

bases. 

The senior Data Processing Manager of one of the coun t ry ' s 

l a rges t n a t i o n a l i s e d i n d u s t r i e s t o l d me tha t t h e i r IBM computer 

package costs were d e c l i n i n g - taken separately the hardware 

sec t ion was undoubtedly f a l l i n g whereas the sof tware p o r t i o n was 

e i t h e r s t ab le or r i s i n g s l i g h t l y . However, w i th the r a p i d l y 

growing p r o l i f e r a t i o n of good sof tware he was conf iden t tha t 

these costs would also f a l l s u b s t a n t i a l l y . 

The general f i n a n c i a l t rends of micro-technology pro jec ted to 

1987-88 are as f o l l o w s : computer memory chips - a decrease of 

30-40 per cent per year, computer l o g i c - a decrease of 25 per 

cent per year, communications - a decrease of 11 per cent per 

year, labour costs - an increase of 6 per cent per year. As the 

gap between the cost of high p r o d u c t i v i t y - t o t a l automation, and 

low p r o d u c t i v i t y - people, widens, the choices f o r i n d i v i d u a l 

o rgan i sa t ions narrow considerably t o the po in t where the 

j u s t i f i c a t i o n f o r new technology hinges upon how much of the 

o rgan i sa t i on can be automated and sheer economic s u r v i v a l . 

The o rgan i sa t i ona l c h a r a c t e r i s t i c s of companies most 

suscep t ib l e to computerised o f f i c e automation can be l i s t e d as 

f o l l o w s : 

(1) Overmanned and under c a p i t a l i s e d . 

(2) Labour i n t e n s i v e - wi th subsequent high labour costs . 

(3) The handl ing of any kind of i n f o r m a t i o n . 

(4) A paper f i l i n g index. 

(5) Manual up-dat ing of records e.g. c l i e n t , personnel , 

accounting records e tc . 
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(6) Manual accountancy, a c t u a r i a l , insurance c a l c u l a t i o n s . 

(7) Manual s o r t i n g , s t o r i n g and r e t r i e v a l of i n f o r m a t i o n . 

(8) S to r ing and d i s t r i b u t i n g p a y r o l l data. 

(9) P roces s ing / ca l cu l a t i ng c la ims , e .g . insurance, soc ia l 

b e n e f i t / p e n s i o n e t c . 

(10) Issuing standard personal ised l e t t e r s or documents. 

(11) Issuing money, cheques, cheque books, statements, e tc . 

moni to r ing b i l l payments. 

(12) Stock c o n t r o l data. 

(13) T r a d i t i o n a l incremental c l e r i c a l , t y p i n g , s e c r e t a r i a l , 

execu t ive , a d m i n i s t r a t i v e work. 

(14) T r a d i t i o n a l ma i l i ng and photocopying. 

(15) Messenger d u t i e s . 

Any company wi th some or a l l of these components w i l l , by 

implementing m i c r o e l e c t r o n i c systems, d rama t i ca l ly improve 

e f f i c i e n c y , p r o d u c t i v i t y , w o r k - f l o w , dec is ion making, i n d i v i d u a l 

i n i a t i v e , communications, d iminish b o r i n g , mind deadening 

r e p e t i t i v e tasks , provide i n t e r e s t i n g work, a more e f f i c i e n t 

personal ised se rv i ce ; and d r a m a t i c a l l y reduce and decrease labour 

costs and c a p i t a l expendi ture . The p r i n c i p a l b e n e f i c i a r i e s of 

o f f i c e automation would appear to be c l e r i c a l and a d m i n i s t r a t i v e 

cent res : the c i v i l s e r v i c e , na t i ona l i s ed i n d u s t r i e s , banks, 

b u i l d i n g s o c i e t i e s , insurance companies, e tc . (see Chapter 5 ) . 

O f f i c e s ize i s immate r i a l ; a small f i r m , f o r example, can more 

than t r i p l e i t s output simply by i n s t a l l i n g 2 or 3 word 

processors, micro-computers or works ta t ions and p r i n t e r s . 

The p r o d u c t i v i t y c r i t e r i a w i t h i n the informat ion-age o f f i c e 

i s no longer s o l e l y pre-occupied wi th an increase in sheer volume 

output - other f a c t o r s are now also taken i n t o account: customer 

s a t i s f a c t i o n , the s o p h i s t i c a t i o n and advantages of o f f i c e 

automation, the c l i e n t s ' w i l l i n g n e s s to pay f o r an advanced, 

e f f i c i e n t and r e l i a b l e service and the p o s s i b i l i t y of 

perpe tua t ing and increas ing t r a d i t i o n a l and new business 

t r a n s a c t i o n s . The subsequent labour savings are enormous and are 

one of the p r i n c i p a l and cont rac t c l i n c h i n g cons t i tuen t s i n any 

m i c r o e l e c t r o n i c technology/computerised automation package dea l . 
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United States o f f i c e complexes who have already implemented 

communicative m u l t i - f u n c t i o n a l works ta t ions repor t s t a f f 

r educ t ions of over 50 per cent ( exempl i f i ed by the Prudent ia l 

Insurance Company of America i n Parsippany, New Jersey) - t o an 
i 

extent where the f i g u r e can now be regarded as a s t a t i s t i c a l 

norm, a norm which i s l i k e l y to r i s e cons iderably . 

Because of the increas ing p r o l i f e r a t i o n of personalised 

communicative, i n t e g r a t e d , m u l t i - f u n c t i o n a l worksta t ions and 

pre-packaged spec ia l i s ed computer programs, the idea of a 

separate computer sec t ion or department could soon become 

obso le te . The phys ica l hardware and sof tware of the conventional 

computer department can now be accommodated w i t h i n the management 

e x e c u t i v e ' s or execu t ive - sec re t a ry ' s personal o f f i c e or home 

w o r k s t a t i o n . The ii\dividual works ta t ion w i i i be the computer 

departsent. 

This t rend towards computerised o f f i c e automation i s 

r e f l e c t e d in a survey conducted by Korn Ferry I n t e r n a t i o n a l f o r 

Beta E x h i b i t i o n s , organisers of the 1983 I n t e r n a t i o n a l Business 

Show. 255 B r i t i s h companies wi th assets i n excess of £1 m i l l i o n 

p a r t i c i p a t e d in the exerc i se . 95.2 per cent of the f i r m s thought 

tha t computerised automation would increase e f f i c i e n c y ; 97 per 

cent were conf iden t tha t t h e i r s t a f f would ea s i l y adapt to the 

new technology; and 49.2 per cent considered the nature of the 

hardware i t s e l f would provide o f f i c e s wi th an agreeably pleasant 

working environment. Moreover, 68 per cent of the companies said 

tha t they intended to increase t h e i r c a p i t a l expenditure on 

m i c r o e l e c t r o n i c technology, 27 per cent had had to delay t h e i r 

automation plans because of the economic recession and j u s t 13.8 

per cent bel ieved tha t B r i t a i n i s i n j e c t i n g s u f f i c i e n t investment 

i n t o computerised o f f i c e automation. 

C u r r e n t l y , 78.9 per cent of the f i r m s use word processors and 

77.3 per cent micro-computers (wi th varying degrees of 

c o n c e n t r a t i o n ) . 46.6 per cent of the smaller companies predic ted 

tha t computerised automation would decrease employment i n the 

shor t term (2-5 years) and 53.4 per cent i n the long term (5-15 

yea r s ) . Only 11 per cent fo recas t tha t employment would increase 
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i n the short term and 26 per cent i n the long term. Among the 

l a rge r companies 53 per cent thought tha t computerised automation 

would reduce employment i n the short term and 66 per cent 

p red ic t ed employment reduct ions i n the long term. Just 7 and 10 

per cent expected employment to increase i n the short and long 

term r e s p e c t i v e l y . 

Furthermore, a 1984 survey by the Associat ion of 

P r o f e s s i o n a l , Execut ive , C l e r i c a l and Computer S t a f f (APEX), 

conducted in the Midlands area where the union has 25,000 

members, concluded tha t f o r every job created by 

micro- technology , 50 are destroyed. 90 per cent of the companies 

surveyed had ( i n vary ing degrees) implemented computerised o f f i c e 

automation. Gerry Vear t , the APEX o f f i c i a l who ca r r i ed out the 

research, was not at a l l surpr i sed by the survey 's r e s u l t s : 

" . . . over the past few years i n the Midlands, we have found 

tha t the spread of new technology amounts to an o f f i c e 

r e v o l u t i o n . This r epor t provides f i r m evidence f o r what we have 

been suspecting f o r some t ime . In our survey - which covers more 

than h a l f of the APEX members i n the Midlands - we found that i n 

only 8 per cent of companies was there no form of o f f i c e 

automation. 

As only 4 per cent were shown to be f u l l y computerised, i t i s 

f a i r to say tha t the o f f i c e r e v o l u t i o n has only j u s t begun. Only 

t ime w i l l t e l l what tha t means in terms of jobs , but the f a c t s so 

f a r show tha t new technology destroys considerably more jobs than 

i t c rea tes . 

According to our survey f o r every one job created by new 

technology, 50 o t h e r s - are destroyed by i t . " (Vear t , 26th 

February, 1984, i n May, 27th February, 1984, The Guardian, p . 1 7 ) . 

Having es tab l i shed what i s t e c h n i c a l l y possible - w i l l , as 

the conservat ive o p t i m i s t i c argument c la ims , mic roe lec t ron ic 

automation (at worst) adequately compensate f o r employment losses 

or (at best) create many more jobs than i t destroys? This 

a s se r t ion i s whol ly dependent upon a f f i r m a t i v e answers to 4 

fundamental ques t ions . 



129 

W i l l the manufacture of microprocessors, micro, mini and 

main-frame computers, word processors, m u l t i - f u n c t i o n a l 

works ta t ions e tc . create more employment? 

Texas Instruments of Da l l a s , Texas, who along wi th Nippon 

E l e c t r i c of Japan and Motorola of Phoenix, Arizona, lead the 

world i n microprocessor f a b r i c a t i o n , p r e d i c t that 1,000 workers 

w i l l soon be able to produce the e n t i r e world supply of basic 

memory ch ips . 

In a March, 1979, document, i n t e r n a t i o n a l consul tants Arthur 

D. L i t t l e I n c . , made the apparent ly o p t i m i s t i c forecas t tha t by 

1987 the United States and Western Europe could.expect the 

c r e a t i o n of 800,000 jobs w i t h i n the f i e l d of e l e c t r o n i c s . About 

500,000 w i l l go to the United States w h i l s t the other 300,000 

w i l l probably be d iv ided between B r i t a i n , France, West Germany 

and I t a l y . The B r i t i s h share i s dependent upon the speed at 

which we ad jus t t o , and accommodate the new technology. To 

a t t a i n maximum employment B r i t a i n must react at leas t as qu i ck ly 

as the aforementioned coun t r i e s and quicker than the res t of 

Europe. O p t i m i s t i c a l l y , B r i t a i n could get 90,000 which would 

mean 30,000 jobs a year - t h i s f i g u r e , however, t o t a l l y ignores 

automation w i t h i n the mic roe l ec t ron i c s indus t ry i t s e l f . 

With regard to the manufacture of computers themselves 

Stonier po in t s out tha t " . . . there w i l l undoubtedly be new 

i n d u s t r i e s , but the hope tha t b u i l d i n g computers w i l l absorb a 

l o t of labour i s a nonsense. Most computers are so automated 

they p r a c t i c a l l y make themselves" (v ia robo t ics /compute rs ) . "The 

UK might get 20-40,000 jobs out of computing - B r i t a i n has over 4 

m i l l i o n unemployed . . . so i n terms of a c t u a l l y c rea t ing jobs i n 

i t s e l f i t w i l l be t r i v i a l . . . when coupled to other systems the 

computer 's capac i ty f o r des t roying jobs w i l l be enormous . . . " 

( S t o n i e r , 16th March, 1982, BBC Radio 4, Study on 4 ) . 

The business of manufacturing o f f i c e equipment i n Europe i s 

l i k e l y to reach £30 b i l l i o n by 1990. Automated processes w i l l 

keep employment, even in t h i s expanding i n d u s t r y , to a minimum. 

But there are two other reasons why B r i t a i n w i l l f i n d jobs 

p a r t i c u l a r l y hard to come by. The f i r s t i s the intense 
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EXXON: U n i t e d S t a t e s O i l Company 
( l a r g e s t company i n t h e w o r l d -
known as Esso i n UK) 

£65 b i l l i o n 

IBM: U n i t e d S t a t e s 
(have c a p t u r e d 60 p e r c e n t o f 
t h e w o r l d computer m a r k e t ) 

£26 b i l l i o n 

P HILIPS INTERNATIONAL: H o l l a n d £14 b i l l i o n 

SIEMENS: West Germany £10 b i l l i o n 

XEROX CORPORATION: U n i t e d S t a t e s £5 b i l l i o n 

FUJITSU: Japan 
( l a r g e s t c omputer 
m a n u f a c t u r e r i n Japan) 

£4.75 b i l l i o n 

6EC-MARC0NI: G r e a t B r i t a i n 
( l a r g e s t B r i t i s h e l e c t r o n i c s g r o u p ) 

£2.75 b i l l i o n 

L06ICA: G r e a t B r i t a i n £1.75 m i l l i o n 

( S o u r c e : a c o m p i l a t i o n o f BBC2 TV, 1 0 t h , 1 2 t h September, 197?, 
The R i g h t To Work; F u j i t s u a d v e r t i s e m e n t , i n Abegglen and E t o r i , 
O c t o b e r , 1982, S c i e n t i f i c A m e r i c a n , p.J27; Marsh, 1981, p.147 and 
L o g i c a Annual Review, 1981, p . 1 0 ) . 

The second r e a s o n i s e x e m p l i f i e d by t h e B r i t i s h 
m i c r o p r o c e s s o r m a n u f a c t u r e r INMOS and t h e American owned 
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m i c r o c h i p m a n u f a c t u r e r N a t i o n a l S e m i c o n d u c t o r . INIiOS was 
e s t a b l i s h e d i n 1978, has been s t a t e - f i n a n c e d by s u c c e s s i v e Labour 
and C o n s e r v a t i v e a d m i n i s t r a t i o n s and i s now owned by Thorn EMI. 
The company employ 1,000 p e o p l e w o r l d - w i d e , has a m a n u f a c t u r i n g 
p l a n t a t C o l o r a d o S p r i n g s , USA, a d e s i g n team of 100 i n B r i s t o l 
and were e x p e c t e d t o employ 4,000 p e o p l e i n B r i t a i n by 1984-85. 

Of t h e 4,000, j u s t u nder 2,000 were t o be e x t r e m e l y w e l l 
q u a l i f i e d and h i g h l y s a l a r i e d s o f t w a r e e n g i n e e r s ( p r e f e r a b l y , t h e 
m a j o r i t y w o u l d be u n i v e r s i t y g r a d u a t e s or p o s t - g r a d u a t e s ) . The 
r e m a i n i n g 2,000 j o b s w i l l o f f e r l i t t l e encouragement t o 
unemployed u n s k i l l e d , s e m i - s k i l l e d or s k i l l e d w o r k e r s f r o m t h e 
s h i p b u i l d i n g , s t e e l or m i n i n g i n d u s t r i e s , because t h e v a c a n c i e s 
c a l l f o r t h e q u i c k , a g i l e , d e x t e r o u s s k i l l s of young women. By 
1986-87, t h e m a j o r i t y o f t h e f e m a l e employment w i l l p r o b a b l y be 
e l i m i n a t e d by advanced c o m p u t e r i s e d a u t o m a t e d r o b o t i c s y s t e m s . 

" M i c r o p r o c e s s o r s c o u l d a u t o m a t e my own j o b ... i t s a l r e a d y 
h a p p e n i n g ... we used t o have 1700 w o r k e r s h e r e (a Southampton 
m i c r o p r o c e s s o r f a b r i c a t i o n p l a n t ) we now have j u s t 700 and can 
s t i l l p r o d u c e t h e same amount o f work ..." (Female 
m i c r o p r o c e s s o r f a b r i c a t i o n p l a n t employee, p a r a p h r a s e d , 1 5 t h 
J u n e , 1984, BBC2 TV, A l l Our Working L i v e s ) . Because a s i n g l e 
p a r t i c l e of d u s t can d e s t r o y t h e e f f i c i e n c y of a m i c r o p r o c e s s o r , 
f a b r i c a t i o n p l a n t s t a f f wear s p e c i a l c l o t h i n g i n o r d e r t o 
r e s t r i c t t h e amount of d u s t c a r r i e d by humans. The a i r i s 
c o n t i n u o u s l y f i l t e r e d and r e - c i r c u l a t e d t o a degree of 100 d u s t 
p a r t i c l e s per c u b i c f o o t - modern h o s p i t a l o p e r a t i n g t h e a t r e s 
c o n t a i n 10,000 d u s t p a r t i c l e s per c u b i c f o o t and a r e a l m o s t 
u n h y g e n i c by c o m p a r i s o n . The f e w e r s t a f f i n v o l v e d t h e l e s s 
chance t h e r e i s o f d u s t c o n t a m i n a t i o n . 

I n o r d e r t o a t t r a c t and m a i n t a i n p e r s o n n e l o f t h e h i g h e s t 
c a l i b r e , and because of t h e s e n s i t i v i t y of t h e p r o d u c t , f a c t o r y 
l o c a t i o n s were t o be i n p l e a s a n t , q u i e t , c l e a n - a i r , 
v i b r a t i o n - f r e e s e c l u d e d c o u n t r y s i d e s u r r o u n d i n g s , y e t w i t h i n 
c o m f o r t a b l e t r a v e l l i n g d i s t a n c e of l u x u r i o u s , e x c l u s i v e , m i d d l e 
c l a s s h o u s i n g , p r i v a t e s c h o o l s , s quash, g o l f and c o u n t r y c l u b s . 
What has happened i s t h a t of t h e two f a c t o r i e s p l a n n e d o n l y one 
has a c t u a l l y been b u i l t . 
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The INMOS p l a n t , w h i c h i s s i t u a t e d on t h e o u t s k i r t s of 
New p o r t , Swent, South Wales, (and f a b r i c a t e s t h e ' t r a n s p u t e r ' - a 
' l i s t e n i n g ' , ' s e e i n g ' 5 t h g e n e r a t i o n c o m p u t e r - o n - a - c h i p ) c o s t £24 
i n i l l i o n ( i n c l u d i n g e q u i p m e n t ) t o c o m p l e t e , y e t s t i l l r e q u i r e s an 
a d d i t i o n a l £10-15 m i l l i o n t o go i n t o f u l l volume p r o d u c t i o n and 
employ a p r e d i c t e d 1,000 w o r k e r s . M o r e o v e r , t h e r e has even been 
a r e d u c t i o n i n t h e number of s t a f f b e i n g r e c r u i t e d . The Newport 
f a c t o r y c u r r e n t l y employs j u s t 180 p e o p l e . 

S i m i l a r l y , on 5 t h March, 1984, N a t i o n a l S e m i c o n d u c t o r , one o f 
t h e w o r l d ' s l a r g e s t m i c r o p r o c e s s o r m a n u f a c t u r e r s , announced a 
£100 m i l l i o n , 4 ye a r e x p a n s i o n programme t o i n c r e a s e t h e 
w o r k f o r c e a t t h e i r Greenock, C l y d e s i d e , f a c t o r y by 1,000. (The 
p l a n t a l r e a d y employs 1,050). However, as w i t h t h e INMOS 
ex a m p l e , 60 p e r c e n t o f t h e j o b s w i l l go t o d e x t e r o u s young 
women, 30 per c e n t t o g r a d u a t e / p o s t - g r a d u a t e s o f t w a r e e n g i n e e r s 
and 20 p e r c e n t t o h i g h l y q u a l i f i e d s o f t w a r e t e c h n i c i a n s . 

C l e a r l y , i n c r e a s e d UK employment w i t h i n m i c r o p r o c e s s i n g 
f a b r i c a t i o n p l a n t s i s somewhat p a r a d o x i c a l ; i t i s c o n f i n e d 
e x c l u s i v e l y t o g r a d u a t e / p o s t - g r a d u a t e s o f t w a r e e n g i n e e r s and 
d e x t e r o u s young f e m a l e employees - who w i l l soon p r o b a b l y be 
d i s p l a c e d by advanced c o m p u t e r i s e d r o b o t i c s y s t e m s . 

I b e l i e v e t h a t by t h e e a r l y 1990's B r i t a i n ' s m i c r o e l e c t r o n i c 
employment s h a r e w i l l be r e s t r i c t e d t o a few t h o u s a n d w h i t e 
c o l l a r e d g r a d u a t e s and p o s t - g r a d u a t e s s o f t w a r e s p e c i a l i s t s and a 
few t h o u s a n d s t e e l c o l l a r e d r o b o t s . I n 1984 B r i t a i n had 35 
m i c r o p r o c e s s o r m a n u f a c t u r i n g p l a n t s , o n l y 1500 m i c r o p r o c e s s o r 
f a b r i c a t i o n s p e c i a l i s t s o f t w a r e e n g i n e e r s and a w o r l d market 
s h a r e o f j u s t 2 per c e n t . 

GOVERNMENTAL FINANCE FOR BRITAIN'S MICROELECTRONICS INDUSTRY: 
MICROELECTRONICS INDUSTRY SUPPORT PROGRAMME: 

J u l y , 1978; Labour Government: £70 m i l l i o n ; i n 1979-80 c u t t o £55 
m i l l i o n by f o r m e r S e c r e t a r y o f S t a t e f o r I n d u s t r y , S i r K e i t h 
J o s e p h . 

March, 1984: C o n s e r v a t i v e Government: £120 m i l l i o n . 
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BRITISH AND EUROPEAN MICROELECTRONIC TECHNOLOGY RESEARCH 
PROGRAMMES: 

E s t a b l i s h e d 

1983-1987: C o n s e r v a t i v e Government f i n a n c e d (350 m i l l i o n ) B r i t i s h 
i n d u s t r y - B r i t i s h u n i v e r s i t i e s : s e v e r a l r e s e a r c h c o l l a b o r a t i o n s 
- i n c l u d i n g ( 1 ) GEC: t h e t o t a l a u t o m a t i o n of m a n u f a c t u r i n g 
i n d u s t r y and (some) s e r v i c e s e c t o r i n d u s t r y v i a ' i n t e l l i g e n t 
c o n c e p t t h i n k i n g ' s u p e r - c o m p u t e r s and advanced r o b o t i c s y s t e m s ; 
(2) P l e s s e y / I m p e r i a l C o l l e g e , London: t h e development o f v o i c e 
r e c o g n i t i o n word p r o c e s s o r s f a c i l i t a t i n g l e t t e r s v i a d i r e c t 
v e r b a l d i c t a t i o n and u l t r a s o p h i s t i c a t e d ' i n t e l l i g e n t c o n c e p t 
t h i n k i n g ' S t h g e n e r a t i o n s u p e r - c o m p u t e r s and (3) R a c a l : t h e 
de v e l o p m e n t of ' i n t e l l i g e n t ' m o b i l e c o m p u t e r i s e d r a d i o - o f f i c e . 

1983: ICL ( B r i t a i n ' s l a r g e s t computer company), Siemens (West 
Germany), Compagnie des Machines B u l l ( F r a n c e ) r e s e a r c h 
c o l l a b o r a t i o n . ( I n s t i t u t e f o r m i c r o e l e c t r o n i c t e c h n o l o g y r e s e a r c h 
e s t b a l i s h e d i n B a v a r i a , s o u t h e a s t West Germany). 

1983; E s p r i t ( E u r o p e a n Community r e s e a r c h programme). 

UNITED STATES MICROELECTRONIC TECHNOLOGY RESEARCH PROGRAMMES: 

E s t a b l i s h e d 

1970 ( A p p r o x . ) : U n i t e d S t a t e s Defence Department (numerous 
r e s e a r c h programmes) 

1982/83 - 1990/93: M a s s a c h u s e t t s I n s t i t u t e of Te c h n o l o g y ( S t h 
g e n e r a t i o n c o m p u t e r programme). 

1982/83: IBM, A p p l e , X e r o x , ACT, Texas I n s t r u m e n t s , A t a r i , e t c . 
(numerous r e s e a r c h c o l l a b o r a t i o n s ) . 



134 

JAPANESE MICROELECTRONIC TECHNOLOGY RESEARCH PROGRAMMES: 

E s t a b l i s h e d 

May, 1982 - May, 1992: I n s t i t u t e of New G e n e r a t i o n Computer 
T e c h n o l o g y i n c o l l a b o r a t i o n w i t h 8 o f Japan's l a r g e s t e l e c t r o n i c s 
g r o u p s . 

A p r i l , 1983 - A p r i l , 1990: E l e c t r o - t e c h n i c a l L a b o r a t o r y of 
Japan's M i n i s t r y o f I n t e r n a t i o n a l Trade and I n d u s t r y ' s Agency of 
I n d u s t r i a l S c i e n c e s and T e c h n o l o g y i n a s s o c i a t i o n w i t h 10 major 
r o b o t and comp u t e r companies. (£45 m i l l i o n j o i n t r e s e a r c h 
p r o g r a m m e ) . 

( S o u r c e : a c o m p i l a t i o n o f L a r g e , 1984, p.195; L a r g e , 2 0 t h March, 
1984, The G u a r d i a n , p.23; L a r g e , 6 t h June, 1984, The G u a r d i a n , 
p.21 and The Japan Economic J o u r n a l , 1 8 t h May, 1982, i n Abegglen 
and E t o r i , O c t o b e r , 1982, S c i e n t i f i c A m e r i c a n , p . J 1 3 ) . 

Can t h e s o f t w a r e b u s i n e s s compensate f o r t h e j o b s t h a t a r e 
l o s t ? 

The Government's own S t a t i s t i c s O f f i c e r e p o r t e d t h a t i n 1981 
t h e r e were f e w e r p e o p l e employed by c o m p u t i n g f i r m s t h a n a t any 
t i m e d u r i n g t h e p a s t 10 y e a r s . I n 1972 t h e number was 50,400 
whereas i n 1981 t h e f i g u r e had f a l l e n t o 41,800. ( C h u r c h i l l and 
McKinnon, 5 t h March, 1982, E x e c u t i v e Post No.82). 

The f o r e c a s t f r o m Ed Goldwyn ( 3 1 s t March, 1 9 7 8 ) , a u t h o r o f 
t h e BBC2 t e l e v i s i o n H o r i z o n programme 'Now t h e Chips a r e Down' i s 
p e s s i m i s t i c ; assuming B r i t a i n u n r e s e r v e d l y a d o p t s m i c r o e l e c t r o n i c 
t e c h n o l o g y and a p p l i e s i t t o e v e r y p o s s i b l e s e c t i o n of s o c i e t y , 
we w o u l d s t i l l o n l y need a b o u t 60,000 computer s o f t w a r e e n g i n e e r s 
- t h i s f i g u r e i n c l u d e s computer programmers, systems a n a l y s t s and 
s o f t w a r e c o n s u l t a n t s . C l e a r l y , such numbers a r e n o t 
c o m p e n s a t o r y . 
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W i l l j o b s be c r e a t e d by t h e m a n u f a c t u r e of m i c r o p r o c e s s o r 
based p r o d u c t s ? 

C o n t r a r y t o t h e c o n s e r v a t i v e o p t i m i s t i c approach P r o f e s s o r s 
l a n n B a r r o n and Ray Curnow ( 1 6 t h November, 1978) b e l i e v e t h a t 
employment r e d u c t i o n s w i l l e a s i l y o u t w e i g h any i n c r e a s e s w h i c h 
may a c c r u e . They p o i n t o u t t h a t t h e r e a r e r e l a t i v e l y few new 
p r o d u c t s on t h e m a r k e t : t h e n e g a t i v e i m p a c t on work " i s much 
h i g h e r t h a n t h e r e l a t i v e l y t r i v i a l p o s i t i v e l a b o u r r e q u i r e m e n t s 
f o r , s a y , v i d e o c a s s e t t e r e c o r d e r s , home c o m p u t e r s and e l e c t r o n i c 
TV games". ( B a r r o n and Curnow, 1 6 t h November, 1978, i n F o r e s t e r , 
1 6 t h November, 1978, New S o c i e t y , p . 3 8 8 ) . 

T h i s theme i s c o n t i n u e d by Sherman who n o t e s t h e l a c k o f new 
p r o d u c t s f o r t h e new m a r k e t . There a r e however " p l e n t y of 
o p p o r t u n i t i e s t o a t t a c k o l d m a r k e t s ... new f u n c t i o n s a r e b e i n g 
i n c o r p o r a t e d ( o f t e n a t no e x t r a c o s t ) i n t o o l d p r o d u c t s , " 
(Sherman, 1 6 t h November, 1978, i n F o r e s t e r , I 6 t h November, 1978, 
New S o c i e t y , p.388) e.g. t e l e v i s i o n s , c a l c u l a t o r s , w a t c h e s , 
c l o c k s , cameras, w a s h i n g m a c h i n e s , c o o k e r s , f r i d g e - f r e e z e r s , 
a u t o m a t i c d i s h - w a s h e r s , h i - f i s ystems e t c . 

Even i f t h e r e i s a p l e t h o r a o f new m i c r o e l e c t r o n i c a l l y 
c o n t r o l l e d u n f o r e s e e n p r o d u c t s , as s u g g e s t e d by t h e CPRS r e p o r t 
( 3 0 t h November, 1978) and Baker ( 1 0 t h May, 1 9 8 2 ) , t h e n t h e 
p r o d u c t s and p r o d u c t i o n methods i n t h e s e a r e a s would t h e m s e l v e s 
become p r i m a r y t a r g e t s f o r w h o l e s a l e a u t o m a t i o n . For example; 
t h e S w i s s watch i n d u s t r y now employs advanced r o b o t i c systems i n 
t h e m a n u f a c t u r e o f m i c r o e l e c t r o n i c q u a r t z d i g i t a l w a t c h e s . 
D u r i n g t h e e a r l y t o mid-1970's t h e e s t a b l i s h e d m e c h a n i c a l watch 
i n d u s t r y i n S w i t z e r l a n d and s o u t h e r n West Germany was d e c i m a t e d 
by t h e d e v e l o p m e n t o f t h e cheap, a c c u r a t e , r e l i a b l e and 
m u l t i - f u n c t i o n a l m i c r o e l e c t r o n i c q u a r t z d i g i t a l watch 
m a n u f a c t u r e d p r i n c i p a l l y i n Japan, Hong Kong and South Korea by 
low p a i d , m a n u a l l y d e x t e r o u s young women. I n 1947-48 
S w i t z e r l a n d ' s s h a r e i n t h e w o r l d watch i n d u s t r y was about 80 per 
c e n t , i n 1983 i t was l e s s t h a n 25 per c e n t . I n 1970 employment 
i n Swiss watch p r o d u c t i o n was 89,448, i n 1980 i t was 47,200, a 
r e d u c t i o n o f a l m o s t 50 per c e n t . 17 Swiss watch companies went 
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o u t o f b u s i n e s s . 
Asuag, t h e l a r g e s t Swiss watch g r o u p , had hoped t h a t t h e 

m i c r o e l e c t r o n i c watch r e v o l u t i o n was j u s t a t r a n s i e n t phenomena 
and t h u s d e l a y e d e n t r y i n t o t h e m i c r o - t e c h n o l o g y w o r l d m a r k e t . 
They were q u i c k l y o v e r t a k e n by e v e n t s and f o r sheer economic 
s u r v i v a l were c o m p e l l e d t o t o t a l l y r e - o r g a n i s e t h e i r p r o d u c t i o n 
t e c h n i q u e s . As Asuag's S e n i o r E x e c u t i v e , M a r c e l R u b i n , p o i n t s 
o u t "we have now gone t h r o u g h a c o m p l e t e t e c h n i c a l r e v o l u t i o n " , 
( R u b i n , 2 0 t h O c t o b e r , 1982, i n W i l l i a m s , 2 0 t h O c t o b e r , 1982, 
F i n a n c i a l Times, p . 1 4 ) . R o b o t i c i n s e r t i o n machines have a f f e c t e d 
2,000 w o r k e r s a t Asuag's l a t e s t m i c r o e l e c t r o n i c watch 
m a n u f a c t u r i n g p l a n t and, d e s p i t e n a t u r a l wastage and v o l u n t a r y 
r e d u n d a n c y schemes, 1,000 w i l l l o s e t h e i r j o b s . I n 1974, a year 
b e f o r e t h e m i c r o e l e c t r o n i c watch p r o d u c t i o n e x p l o s i o n , Asuag had 
e n j o y e d a y e a r of r e c o r d o u t p u t , e m p l o y i n g 20,000 w o r k e r s . I n 
1983, w i t h t h e e x t e n s i v e i m p l e m e n t a t i o n of advanced r o b o t i c 
i n s e r t i o n machine s y s t e m s , t h e y have e a s i l y matched t h e 
p r o d u c t i o n l e v e l s of 1974, b u t w i t h o n l y 12,000 employees. 

T a b l e 9: LEADING WATCH MAKERS 
(1981 TURNOVER) 

£ MILLION 
1. K. HATTORI (JAPAN) 2,150 

(SEIKO GROUP) 
2. ASUAG (SWITZERLAND) 423 
3. CITIZEN (JAPAN) 388 
4. TIMEX (USA) N/A 
5. CASIO (JAPAN) 341 
6. SSIH (SWITZERLAND) 148 

( S o u r c e : S e i k o , 1982, i n W i l l i a m s , 2 0 t h O c t o b e r , 1982, F i n a n c i a l 
T imes, p . 1 4 ) . 
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T a b l e 10; 1981 WATCH PRODUCTION 
MILLION PIECES 

1. JAPAN 107.7 
2. HONG KONG 95 
3. SWITZERLAND 77 
4. USSR 39 
5. CHINA 21 
6. EUROPE (EXCLUDING 19.9 

SWITZERLAND) 
7. USA 9 

WORLD TOTAL 368.6 

( S o u r c e : S e i k o , 1982, i n W i l l i a m s , 2 0 t h O c t o b e r , 1982, F i n a n c i a l 
T imes, p . 1 4 ) . 

M o r e o v e r , Texas I n s t r u m e n t s have a u t o m a t e d 75 per c e n t of 
t h e i r p o c k e t c a l c u l a t o r p r o d u c t i o n and M a t s u s h i t a E l e c t r i c , 
J a p a n ' s / w o r l d ' s l a r g e s t e l e c t r o n i c s g r o u p , under t h e t r a d e m a r k of 
P a n a s o n i c , have a u t o m a t e d most of t h e i r t e l e v i s i o n , v i d e o , p o c k e t 
c a l c u l a t o r , h i - f i / a u d i o and r a d i o p r o d u c t i o n v i a t h e 
s o p h i s t i c a t e d r o b o t i c P a n a s e r t a u t o m a t i c component i n s e r t i o n 
m a c hine. I n 60 m i n u t e s t h e P a n a s e r t machine can a u t o m a t i c a l l y 
i n s e r t 72,000 e x t r e m e l y complex and i n t r i c a t e m i c r o e l e c t r o n i c 
components (and w i r i n g ) o n t o a p r i n t e d c i r c u i t b o a r d . M a n u a l l y , 
t h e o p e r a t i o n w o u l d r e q u i r e 240 w o r k e r s , P a n a s o n i c ' s i n s e r t i o n 
m a c h i n e s r e q u i r e o n l y 10 or 11. The t e c h n o l o g y , c l a i m M a t s u s h i t a 
E l e c t r i c , " c o n s t a n t l y e n s u r e s t h e h i g h e s t s t a n d a r d of p r e c i s i o n 
a c c u r a c y i n assembly and c o n s e q u e n t l y a h i g h degree of q u a l i t y 
c o n t r o l " . ( P a n a s o n i c E l e c t r o n i c s : 1983, p . 3 ) . M a t s u s h i t a 
c u r r e n t l y employ about 7,000 i n s e r t i o n r o b o t s - by 1990 t h e y 
i n t e n d t o have 60,000 i n o p e r a t i o n ; M a t s u s h i t a a l s o i n t e n d t o 
d e v e l o p s u b s t a n t i a l l y t h e ' i n t e l l i g e n c e ' of t h e i r s o p h i s t i c a t e d 
i n t e g r a t e d c i r c u i t a s s e m b l y , screw f a s t e n i n g r o b o t s and combine 
t h e h a r d w a r e / s o f t w a r e w i t h m i c r o - c o m p u t e r / w o r k s t a t i o n , v i d e o 
c a s s e t t e and d i s c t e c h n o l o g y . I n c r e a s i n g l y , advanced 
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c o m p u t e r i s e d r o b o t i c i n s e r t i o n machine systems and computer 
c o n t r o l l e d t e s t i n g e q u i p m e n t a r e p r o v i n g t o be much more 
e f f i c i e n t and c o s t e f f e c t i v e t h a n even t h e most m a n u a l l y 
d e x t e r o u s , l o w e s t p a i d , young f e m a l e w o r k e r s . 

F u r t h e r m o r e , some of t h e new p r o d u c t s w i l l be s o p h i s t i c a t e d 
v e r s i o n s of t h e a u t o m a t e d t o o l s t h e m s e l v e s , e.g. t h e F u j i t s u 
Fanuc f a c t o r y where r o b o t i c systems make advanced r o b o t i c e 
s y s t e m s (see C h a p t e r 4 ) . T h e r e f o r e t h e f i g u r e s e s t i m a t i n g t h e 
number of j o b s c r e a t e d by new u n f o r e s e e n m i c r o e l e c t r o n i c p r o d u c t s 
s h o u l d t e n d t o f a l l r a t h e r t h a n r i s e because of t h e c o n s t a n t 
e f f i c i e n c y and c o s t e f f e c t i v e i m p r o v e m e n t s b e i n g made i n 
a u t o m a t e d f l e x i b l e m a n u f a c t u r i n g t e c h n i q u e s . 

M i c h a e l E l l i o t t o f E l e c t r o n i c s Weekly c o n f i r m s t h i s a n a l y s i s : 
"... t h e d i f f i c u l t y i n h e r a l d i n g e l e c t r o n i c s as a p o t e n t i a l 
s o l u t i o n t o unemployment i s t h e t e c h n o l o g y i t s e l f . W h i l e new 
p r o d u c t s a r r i v e on t h e m a r k e t so does new equipment t o make them 
- and much of t h i s e q u i p m e n t i s a u t o m a t e d . I n A p r i l , 1983, a 
company w h i c h was t a l k i n g a b o ut e m p l o y i n g 500 p e o p l e has now 
e l i m i n a t e d 150 f r o m t h a t f i g u r e , s i m p l y by f i n d i n g more advanced 
a u t o m a t e d p r o d u c t i o n e q u i p m e n t ..." ( E l l i o t t , p a r a p h r a s e d , 2 0 t h 
A p r i l , 1983, E l e c t r o n i c s Weekly, p . S I ) . 

W i l l t h e r e be an i n c r e a s e i n s e r v i c e s e c t o r j o b s ? 

B a r r o n and Curnow i n v e s t i g a t e d t h i s q u e s t i o n i n a 1978 r e p o r t f o r 
t h e C o m puters, Systems and E l e c t r o n i c R e q u i r e m e n t Board. Every 
a r e a o f employment w i l l be e n v e l o p e d by a " t i d a l wave of 
e l e c t r o n i c s . The use o f i n f o r m a t i o n t e c h n o l o g y w i l l d i r e c t l y 
i n f l u e n c e t h e e f f i c i e n c y of 95 per c e n t of t h e economy, whereas 
s u p p o r t f o r t h e i n d u s t r y i t s e l f o n l y a f f e c t s 1-5 per c e n t of t h e 
economy ... t h e d e v e l o p m e n t s i n t h e t e c h n o l o g y mean t h a t 
e l e c t r o n i c s , c o m p u t i n g and c o m m u n i c a t i o n s need t o be seen as 
i n t e r - r e l a t e d a s p e c t s of a more b a s i c i n f o r m a t i o n t e c h n o l o g y . 
The r e d u c t i o n i n c o s t of t h i s t e c h n o l o g y means t h a t i t w i l l be 
p e r v a s i v e , e x t e n d i n g t h r o u g h o u t commerce and i n d u s t r y . " ( B a r r o n 
and Curnow, 1978, i n F o r e s t e r , 9 t h November, 1978, New S o c i e t y , 
p . 3 3 2 ) . 
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The o p t i m i s m e x p r e s s e d by C a r o l y n Hayman i n t h e CPRS r e p o r t 
( 3 0 t h November, 1978) of i n c r e a s i n g s e r v i c e s e c t o r employment i s 
r e g a r d e d by Tom F o r e s t e r ( 1 0 t h November, 1978, Labour Weekly) as 
b e i n g l u d i c r o u s l y n a i v e . F o r e s t e r ' s s e n t i m e n t s a r e echoed and 
a m p l i f i e d by P r o f e s s o r C h r i s Freeman (May, 1978, i n F o r e s t e r , 
1 6 t h November, 1978, New S o c i e t y ) and Dr. Jo n a t h a n Gershuny 
(November, 1982, S o c i a l I n n o v a t i o n and t h e D i v i s i o n of L a b o u r , 
u n p u b l i s h e d 2nd d r a f t , t y p e s c r i p t ) - r e s e a r c h e r s w i t h t h e S c i e n c e 
P o l i c y Research U n i t a t t h e U n i v e r s i t y o f Sussex. I t would be 
wrong t o assume, a r g u e s Freeman, t h a t t h e s e r v i c e s e c t o r c o u l d 
a b s o r b a l l t h e unemployment f r o m t h e m a n u f a c t u r i n g i n d u s t r i e s ; 
i n d e e d i t i s t h e i n f o r m a t i o n w o r k e r s ... c l e r k s , s e c r e t a r i e s , 
t y p i s t s , managers ... who a r e most a t r i s k and t h e y c o n s t i t u t e 
o v e r 50 per c e n t o f t h e s e r v i c e s e c t o r . 

Gershuny sees o u r dependence on, and c o n s e q u e n t l y employment 
i n t h e s e r v i c e s e c t o r as s t e a d i l y d e c r e a s i n g "... t h e 1960's 
s o c i o l o g i s t s had a r a t h e r s i m p l e model w i t h two e l e m e n t s ; (1) as 
p e o p l e g e t r i c h e r t h e y want t o consume more s e r v i c e s , (2) 
s e r v i c e s do n o t have t h e same p o t e n t i a l f o r p r o d u c t i v i t y g r o w t h 
as m a n u f a c t u r i n g i n d u s t r i e s do. More demand f o r s e r v i c e s must 
mean more s e r v i c e employment. The argument s a i d t h a t t h e r e would 
be a s a t i s f a c t o r y and f u l l y s t r a i g h t f o r w a r d t r a n s i t i o n f r o m a 
s o c i e t y i n w h i c h p e o p l e were employed i n t h e m a n u f a c t u r i n g 
i n d u s t r y , because p e o p l e demanded m a n u f a c t u r e d p r o d u c t s , t o a 
s i m i l a r l y c o m f o r t a b l e s i t u a t i o n where p e o p l e demanded m a i n l y 
s e r v i c e p r o d u c t s and t h e r e f o r e more and more p e o p l e c o u l d be 
emp l o y e d . U n f o r t u n a t e l y t h e r e i s a f l a w i n t h i s i d e a . 

P r e c i s e l y because s e r v i c e i n d u s t r i e s have r e l a t i v e l y low 
p r o d u c t i v i t y g r o w t h t h e i r c o s t r i s e s r e l a t i v e t o o t h e r s o r t s of 
d o m e s t i c p r o d u c t s . And e v e n t u a l l y t h o s e p r o d u c t s t h a t s e r v i c e s 
a r e c o m p e t i n g w i t h w i l l u l t i m a t e l y p r o v i d e h o u s e h o l d s w i t h t h e 
same home i n f o r m a t i o n and e n t e r t a i n m e n t f a c i l i t i e s t h a t were once 
t h e e x c l u s i v e p r e s e r v e of t h e e x t e r n a l s e r v i c e . C o n s e q u e n t l y , 
o v e r t i m e you w o u l d e x p e c t i n c r e a s i n g d i f f i c u l t i e s i n i n c r e a s i n g 
t h e number of s e r v i c e s you a r e a b l e t o s e l l . " ( G e r s h u n y , 
p a r a p h r a s e d , 2 6 t h September, 1982, BBCl TV, W i l l Tomorrow Work?) 

These in-home s e r v i c e s : i n f o r m a t i o n , l e i s u r e , e d u c a t i o n e t c . 
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w i l l be f a c i l i t a t e d by m i c r o e l e c t r o n i c a l 1 y c o n t r o l l e d memory 
s t o r e s e n a b l i n g e x t e n s i v e p e r s o n a l d a t a l i b r a r i e s and by a new 
i n f o r m a t i o n t r a n s m i s s i o n i n f r a s t r u c t u r e of e i t h e r c u r r e n t 
f l e x i b l e t e l e p h o n e c o m m u n i c a t i o n or t h e broad-band w i d t h 
n e c e s s i t a t e d by c a b l e t e l e v i s i o n or a c o m b i n a t i o n of b o t h . 

I n t h e f o l l o w i n g t a b l e Gershuny o u t l i n e s t h e t e c h n o l o g i c a l 
i n n o v a t i o n s t h a t a r e g r a d u a l l y i n f i l t r a t i n g h o u s e h o l d s t h r o u g h o u t 
t h e c o u n t r y : 

MICRDELECTRONICALLY BASED: 

DOMESTIC; C e n t r a l i s e d c o n t r o l and m o n i t o r i n g equipment ( h e a t i n g , 
l i g h t i n g , s a f e t y ) . A u t o m a t i c washing machines, s p i n d r y e r s , 
r e p l a c i n g l a u n d r y s e r v i c e s ; f r i d g e - f r e e z e r s , c o o k e r s ; 
d o - i t - y o u r s e l f w o rk, l a b o u r s a v i n g m a t e r i a l s and t e c h n i c a l a d v i c e 
p a c k s r e p l a c i n g b u i l d e r s , p a i n t e r s and d e c o r a t o r s . 

ENTERTAINMENT: TV, V i d e o C a s s e t t e R e c o r d e r , 'Home Box O f f i c e ' : 
c a b l e , s a t e l l i t e TV, v i d e o t a p e and d i s c r e p l a c i n g cinema and 
t h e a t r e . ( S u b s c r i p t i o n s e r v i c e h e l p s p r o m o t e new f i l m s , p l a y s , 
b a l l e t s , o p e r a s , m u s i c a l s , f r i n g e t h e a t r e e t c . t h a t would n o t 
o t h e r w i s e be shown). 

TRANSPORT: P r i v a t e c a r s , buses r e p l a c i n g p u b l i c t r a n s p o r t ; 
e l e c t r o n i c f u n d s t r a n s f e r ; r e m o t e s h o p p i n g and b a n k i n g . 

COMMUNICATION; V i d e o t e l e p h o n e , v i d e o . 

EDUCATION; Remote i n t e r a c t i v e l e a r n i n g packages. 

MEDICINE: Remote c o u n s e l l i n g and d i a g n o s i s p a c k s . 

MICRO-COMPUTING: G e n e r a l p u r p o s e home c o m p u t i n g , d i s p l a y and 
i n f o r m a t i o n s t o r a g e e q u i p m e n t . 

( A l l c o v e r e d by a g e n e r a l p u r p o s e t e l e c o m m u n i c a t i o n s 
i n f r a s t r u c t u r e ) . 
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( S o u r c e ; a d a p t e d f r o m Gershuny, November, 1982, S o c i a l I n n o v a t i o n 
and t h e D i v i s i o n of L a b o u r , u n p u b l i s h e d 2nd d r a f t , t y p e s c r i p t , 
p p . 1 0 . 7 - 1 0 . 8 ) . 

A l t h o u g h t h e c o s t of a s e r i e s of i s o l a t e d c o m m u n i c a t i o n 
n e t w o r k s w o u l d be p r o h i b i t i v e , Gershuny b e l i e v e s t h a t a s h a r e d 
c o m m u n i c a t i v e i n f r a s t r u c t u r e would be a much more r e a l i s t i c and 
p l a u s i b l e o p t i o n . 

"Once t h e i n f r a s t r u c t u r e i s b u i l t , t h e m a r g i n a l c o s t s of most 
of t h e examples amount t o l i t t l e more t h a n t h e s o f t w a r e t h e y 
r e q u i r e . I t does appear t h a t t h e same b a s i c i n f r a s t r u c t u r e c o u l d 
be d e s i g n e d t o s e r v e a l l t h e examples q u o t e d . And o f c o u r s e 
t h e r e a r e p r o b a b l y many more s o r t s of s e r v i c e s t h a t c o u l d be 
p r o v i d e d i n t h i s way." ( G e r s h u n y , November, 1982, p . 1 0 . 9 ) . 

One of t h e t e c h n o l o g i c a l i n n o v a t i o n s o u t l i n e d by Gershuny, 
t h e d e v e l o p m e n t of c a b l e t e l e v i s i o n , i s r e g a r d e d by I n f o r m a t i o n 
T e c h n o l o g y M i n i s t e r , Kenneth B a k e r , as p r o v i d i n g B r i t a i n w i t h an 
enormous o p p o r t u n i t y ; "... c a b l e t e l e v i s i o n w i l l i n v o l v e a huge 
i n v e s t m e n t programme f u n d e d by t h e p r i v a t e s e c t o r , i t w i l l c r e a t e 
w e a l t h i n our c o u n t r y and a l o t of j o b s . Cable t e l e v i s i o n w i l l 
c r e a t e j o b s i n t h e c a b l e companies a c t u a l l y making f i b r e o p t i c 
c a b l e ... j o b s i n t h e e q u i p m e n t companies making s t u d i o h a r d w a r e , 
c a b l e head-ends, t e l e v i s i o n s e t s and i n programme p r o v i s i o n -
t e l e v i s i o n s o f t w a r e . The e l e c t r o n i c f i b r e o p t i c c a b l e n e t w o r k 
g r i d w i l l c r e a t e a whole new s e r i e s of o p p o r t u n i t i e s ..." 
( B a k e r , November, 1982, ITV, Cable TV). 

A c c o r d i n g t o t h e BBCl t e l e v i s i o n programme Panorama ( 1 0 t h 
O c t o b e r , 1 9 8 3 ) , t h e Government's own s t a t i s t i c a l f o r e c a s t s 
e s t i m a t e t h a t 7,000 j o b s ( i n c l u d i n g 1,000 m a i n t e n a n c e s t a f f ) w i l l 
be c r e a t e d by t h e i n s t a l l a t i o n o f a f i b r e o p t i c c a b l e g r i d . 
M oreover ITV's Cable TV programme (November, 1982) c a l c u l a t i o n s 
i n d i c a t e t h a t t h e m a n u f a c t u r e , i n s t a l l a t i o n and m a i n t e n a n c e of 
f i b r e o p t i c c a b l e and h a r d w a r e and s o f t w a r e p r o d u c t i o n w i l l 
p r o v i d e , i n t o t a l , no more t h a n a b out 10,000 j o b s . C l e a r l y , 
Baker w o u l d seem t o have g r o s s l y o v e r - e s t i m a t e d t h e p o t e n t i a l f o r 
c a b l e t e l e v i s i o n i n d u c e d employment c r e a t i o n . 
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The f o l l o w i n g t a b l e s a t t e m p t t o i l l u s t r a t e t h e o c c u p a t i o n a l 
scope and d i v e r s i t y of m i c r o e l e c t r o n i c t e c h n o l o g y by l i s t i n g : 
( a ) t h e h a r d w a r e / s o f t w a r e i t s e l f 
(b) t h e o c c u p a t i o n s a f f e c t e d by i t 
( c ) t h e d e g r e e of o c c u p a t i o n a l s u s c e p t i b i l i t y t o c o m p u t e r i s e d 
a u t o m a t i o n / m i c r o e l e c t r o n i c t e c h n o l o g y by means of a p e r s o n a l 
v a l u e j u d g e m e n t r a t i n g based upon a c o m p r e h e n s i v e v a r i e t y of 
s o u r c e m a t e r i a l and my own p e r s o n a l r e s e a r c h 
(d) t h e t i m e - s c a l e . 

P o t e n t i a l S t a f f 
R e d u c t i o n s 

P o t e n t i a l L e v e l s 
of C o m p u t e r i s e d 
A u t o m a t i o n 

I n e x c e s s of 
E x t r e m e l y High « « « « « 70 per c e n t 
H i g h # # # # 50-70 per c e n t 
A v erage # * # 25-50 per c e n t 
Low * * 10-25 per c e n t 
E x t r e m e l y Low * Less t h a n 

10 per c e n t 

I n excess of 
75 per c e n t 
50-75 
25-50 
10-25 

per c e n t 
per c e n t 
per c e n t 

Less t h a n 
10 per c e n t 
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T a b l e 1 1 : 

OCCUPATIONAL SUSCEPTIBILITY TO COMPUTERISED 
AUTOMATION/MICROELECTRONIC TECHNOLOGY 

HARDWARE/SOFTWARE 

(1) SOPHISTICATED COMPUTERISED FLEXIBLE MANUFACTURING SYSTEMS. 
(2) ADVANCED COMPUTERISED ROBOTIC SYSTEMS. 
(3) COMPUTERISED MACHINE TOOLS. 
(4) COMPUTER AIDED DESIGN (CAD). 
(5) COMPUTERISED CONTROL, MONITORING AND TESTING SYSTEMS. 
(6) SENSOR AND/OR CAMERA REGULATED COMPUTERISED DRIVERLESS 

VEHICLES/TRAINS/LOADING, UNLOADING, STACKING ETC. 
DRIVERLESS, ROBOTIC VEHICLES VIA ELECTRIC CURRENT PATH 
IMPRINT ON ROAD OR TRACK OR MACHINE'S OWN POWER 
(HOVER-POWER). 

(7) COMPUTERISED AUTOMATED TICKET AND CHANGE GIVING MACHINES. 
(8) AUTOMATED COMPUTER CONTROLLED CRANES. 
(9) COAL-CUTTING ROBOTIC SYSTEMS, ROBOTIC MINING DRUM CUTTING 

TUNNELLING - SUPPORT SHIELD/BEAM CONSTRUCTION SYSTEMS, 
KOMATSU ETC. SEA-BED EXPLORATION, MINING AND CONSTRUCTION 
ROBOTIC SYSTEMS. 

(10) MICRO-COMPUTERS. 
(11) SPECIALISED SOFTWARE: CASSETTE/DISC. 
(12) LINE/LASER-PRINTERS, INTELLIGENT COPIERS (FACSIMILE 

COPYING VIA THE TELEPHONE SYSTEM). 
(13) INTERACTIVE CABLE AND SATELLITE TELEVISION. 
(14 ) CONVENTIONAL TELEVISION, TELETEXT, PRESTEL. 

(ALL HARDWARE/SOFTWARE LINKED VIA FIBRE OPTIC AND SATELLITE 
COMMUNICATION). 
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OCCUPATIONS AFFECTED DEGREE OF SUSCEPTIBILITY: 
A PERSONAL VALUE JUDGEMENT 
BASED ON SOURCE MATERIAL AND 
PERSONAL RESEARCH. 
TIME-SCALE: 1984-1994 

AGRICULTURE 
CAR MANUFACTURE 
CHEMICALS 
CLOTHING 
COMPUTER/ROBOTIC 
SYSTEMS MANUFACTURE 
CONSTRUCTION 
CONTAINERISED PORTS 
FOOD, DRINK AND TOBACCO 

GAS (MANUAL) 
ELECTRONICS/ELECTRICAL/ 
MECHANICAL MANUFACTURE 
ELECTRICITY (MANUAL) 
LOCAL GOVERNMENT (MANUAL) 
MICROPROCESSOR FABRICATION 
MINING 
NUCLEAR POWER PLANTS 
PHARMACEUTICALS 
PLASTICS AND RUBBER 

* * * * (See Chapter 4) 
» * • * # (See Chap t e r 4) 
« « « * « 
* # # # # 

* # # « # (See Chapter 4) 

* * 

* * # 

« * # « « (Cadbury-Schwepps have 
e l i m i n a t e d 3,400 s t a f f 
f r o m t h e i r w o r k f o r c e of 
7,000. See Ch a p t e r 4) 

* » # # 
« * « « « 

* * * * 

* * * 

« # # # » (See Chapter 4) 
* * * * 

* * * * 

* * * * * 

« * « # # (The p l a s t i c s i n d u s t r y 
a r e t o c u t a t l e a s t 
50,000 j o b s ( o u t of a 
t o t a l w o r k f o r c e o f 
250,000) by 1988-1989). 
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RAILWAYS * * * 

SHIPBUILDING AND MARINE 
TV, VIDEO, CALCULATOR, 
HI-FI/AUDIO MANUFACTURE 
TEXTILES 
WAREHOUSES 
WATER (MANUAL) 

* « 

(The T y n e s i d e M e t r o has 
unmanned s t a t i o n s and 
o n e - d r i v e r t r a i n s . 
The L i l l e M e tro System 
has d r i v e r l e s s t r a i n s , 
8 s o f t w a r e e n g i n e e r s 
and 4 r o v i n g t i c k e t 
i n s p e c t o r s . Birmingham 
A i r p o r t u t i l i z e s t h e 
Maglev h o v e r - t r a i n 
( t h e p e o p l e - m o v e r ) 
a t o t a l l y a u t o m a t e d 
d r i v e r l e s s h o v e r - t r a i n , 
c a p a b l e t h e o r e t i c a l l y of 
speeds i n excess o f 200 
m i l e s per hour. 

# # # « # (See Chapte r 4) 

* * * * * 

* * * * * 

* # * * « 

T a b l e 12: 

OCCUPATIONAL SUSCEPTIBILITY TO COMPUTERISED 
AUTOMATION/MICROELECTRONIC TECHNOLOGY 

HARDWARE/SOFTWARE 

(1) COMMUNICATIVE ELECTRONIC INTEGRATED MULTI-FUNCTIONAL 
WORKSTATIONS. 

(2) MICRO, MINI AND MAIN-FRAME COMPUTERS. 
(3) PORTABLE MICRO-COMPUTERS. 
(4) WORD PROCESSORS. 
(5) SPECIALISED SOFTWARE: CASSETTE/DISC. 
(6) LINE/LASER-PRINTERS, INTELLIGENT COPIERS (FACSIMILE COPYING 

VIA THE TELEPHONE SYSTEM). 
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( 7 ) COMPUTER AIDED LEARNING ( C A D . 
( 8 ) INTERACTIVE CABLE AND SATELLITE TELEVISION (EDUCATION, 

INTERACTIVE SERVICES, E.G. TELE-BANKING, HOLIDAY AND TRAVEL 
BOOKING/ARRANGING ETC., INFORMATION, ENTERTAINMENT). 

( 9 ) CONVENTIONAL T E L E V I S I O N , TELETEXT, PRESTEL ( F A C I L I T I E S AS 
ABOVE). 

( 1 0 ) VIDEO CASSETTE RECORDERS, VIDEO DISC MACHINES. 
( 1 1 ) SPECIALISED SOFTWARE; VIDEO CASSETTE/DISC. 
( 1 2 ) H I - F I / A U D I O . 
( 1 3 ) SPECIALISED SOFTWARE: AUDIO CASSETTE/DISC. 
( 1 4 ) CASH SHOPS. 
( 1 5 ) AUTOMATED CASH DISPENSER/TELLER MACHINES. 
( 1 6 ) SPECIALISED SOFTWARE; CREDIT CARDS. 
( 1 7 ) EXPERT SYSTEM/KNOWLEDGE REFINING: an e n c y c l o p a e d i c d a t a 

b a s e o f j a r g o n - f r e e c o m p o s i t e k n o w l e d g e , i n f o r m a t i o n and 
e x p e r i e n c e g l e a n e d f r o m m e d i c a l , e d u c a t i o n a l , s o c i a l 
w e l f a r e , f i n a n c i a l , l e g a l , m a r r i a g e , s p o r t s s p e c i a l i s t s 
e t c . ) a c c e s s e d v i a c o m p u t e r , i n t e r a c t i v e c a b l e and 
s a t e l l i t e t e l e v i s i o n . T e l e t e x t , P r e s t e l , v i d e o / a u d i o 
c a s s e t t e / d i s c e t c . 

(ALL HARDWARE/SOFTWARE LINKED VIA FIBRE OPTIC AND SATELLITE 
COMMUNICATION). 

OCCUPATIONS AFFECTED DEGREE OF SUSCE P T I B I L I T Y ; 
A PERSONAL VALUE JUDGEMENT 
BASED ON SOURCE MATERIAL AND 
PERSONAL RESEARCH. 
TIME-SCALE: 1 9 8 4 - 1 9 9 4 

ACCOUNTANCY # # « * 
BANKS « « « # # (See C h a p t e r 5) 
BUILDING SOCIETIES # # # # * (See C h a p t e r 5 ) 
C I V I L SERVICE * # # # « (DHSS and DE t o c u t 

2 5 , 0 0 0 j o b s by 1995. 
I n l a n d R evenue t o c u t 
7,000 j o b s by 1 987. 
See C h a p t e r 5 ) . 



147 

EDUCATION * « * 

ELECTRICITY (CLERICAL, 
EXECUTIVE ADMINISTRATION) 
GAS (CLERICAL, 
EXECUTIVE, ADMINISTRATION) 
HOTEL MANAGEMENT 
INSURANCE 

LAM 
LEISURE 

LOCAL GOVERNMENT (CLERCIAL, 
EXECUTIVE ADMINISTRATION) 
MEDICINE/HEALTH CARE 

POSTAL SERVICES 

PRINTING AND PUBLISHING 

SOCIAL SERVICES 

SOFTWARE PRODUCTION 

TELECOMMUNICATIONS 

TELE V I S I O N AND RADIO 
WATER (CLERICAL, 
EXECUTIVE ADMINISTRATION) 

( S t a f f s h o u l d be 
i n c r e a s e d . See 
C h a p t e r s 6, 7, 8 
and 9 ) . 

* » » # » 

* * * * * 

* # 

# # # « * (US i n s u r a n c e o f f i c e 
c o m p l e x e s h a v e c u t 
s t a f f by 50 p e r 
c e n t . See C h a p t e r 5 ) . 

# » 
« « * 

* * « * « 

( S t a f f s h o u l d be 
i n c r e a s e d . See 
C h a p t e r s 8 and 9 ) . 

* « ( S t a f f s h o u l d be 
i n c r e a s e d ) . 

# « * * * ( E l e c t r o n i c m a i l 
s ee C o n c l u s i o n ) . 

* • » * # ( E l e c t r o n i c p u b l i s h i n g 
s e e C o n c l u s i o n ) . 

« * « ( S t a f f s h o u l d be 
i n c r e a s e d ) . 

* ( C o m p u t e r , T e l e v i s i o n , 
V i d e o , F i l m e t c . ) 

# » # # # ( S y s t e m X f i b r e o p t i c 
c o m m u n i c a t i o n s M i l l 
r e q u i r e o n l y 4 p e r 
c e n t o f t h e c u r r e n t 
l a b o u r f o r c e o f 
a b o u t 5 0 , 0 0 0 ) . 

# # 

» » « » « 
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T a b l e 13: 

OCCUPATIONAL S U S C E P T I B I L I T Y TO COMPUTERISED 
AUTOMATION/MICROELECTRONIC TECHNOLOGY 

HARDWARE/SOFTWARE 

( 1 ) POINT OF SALE COMPUTER TERMINALS -
OPTICAL LASER SCAN, OPTICAL LASER-PEN, BAR-CODE SYSTEM. 

( 2 ) SPECIALISED SOFTWARE: STOCK CONTROL PROGRAMS (MONITORING 
GOODS/BOOKS I N STOCK, RE-ORDERING GOODS/BOOKS, ISSUING 
REMINDERS WHEN REQUIRED AUTOMATICALLY; INDEXING). 

( 3 ) ELECTRONIC FUNDS TRANSFER: THE AUTOMATIC TRANSFER OF CREDIT 
CARD PAYMENTS TO SUPERMARKET/DEPARTMENT STORE COMPUTER VIA 
CUSTOMER'S OWN BANK COMPUTER. 

( 4 ) SOPHISTICATED COMPUTERISED ROBOTIC SYSTEMS, CHECK-OUT 
ROBOTS, ETC. 

( 5 ) SENSOR AND/OR CAMERA REGULATED COMPUTERISED DRIVERLESS 
TROLLEYS; LOADING, UNLOADING, SHELF-STACKING ETC. 
DRIVERLESS ROBOTIC VEHICLES. 

( 6 ) AUTOMATED CUSTOMER-CONTROLLED ROBOTIC CUTTING, S L I C I N G , 
WEIGHING, WRAPPING, PACKING MACHINES. 

( 7 ) INTERACTIVE CABLE AND SATELLITE TELEVISION (INTERACTIVE 
SERVICES, E.G. TELE-SHOPPING, BOOK/PERIODICAL/NEWSPAPER 
SEARCHING, INFORMATION, EDUCATION, ENTERTAINMENT). 

( 8 ) CONVENTIONAL T E L E V I S I O N , TELETEXT, PRESTEL ( F A C I L I T I E S AS 
ABOVE). 

( 9 ) VIDEO CASSETTE RECORDERS, VIDEO DISC MACHINES. 
( 1 0 ) SPECIALISED SOFTWARE: VIDEO CASSETTE/DISC (ADVERTISING 

GOODS, BOOKS, VIDEO/AUDIO SERVICES, GENERAL SERVICES ETC.). 

( A L L HARDWARE/SOFTWARE LINKED V I A FIBRE OPTIC AND SATELLITE 
COMMUNICATION). 
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OCCUPATIONS AFFECTED DEGREE OF SUSCEP T I B I L I T Y : 
A PERSONAL VALUE JUDGEMENT 
BASED ON SOURCE MATERIAL AND 
PERSONAL RESEARCH. 
TIME-SCALE 1 9 8 4 - 1 9 9 4 

DEPARTMENT STORES * * • 
LI B R A R I E S * # # 
SUPERMARKETS # # * 

From 1994 o n w a r d s I c o u l d e n v i s a g e a 5 s t a r s u s c e p t i b i l i t y 
r a t i n g f o r a l l t h e a f o r e m e n t i o n e d o c c u p a t i o n s e x c e p t e d u c a t i o n , 
h e a l t h , s o c i a l , l e i s u r e and s p o r t s s e r v i c e s w h e r e 
a c t i v i t y - e m p l o y m e n t s h o u l d be i n c r e a s e d . 

My a n a l y t i c a l r e s e a r c h i n t o t h e e f f e c t s o f m i c r o e l e c t r o n i c 
t e c h n o l o g y on e m p l o y m e n t , t h e c o n f l i c t i n g o p i n i o n and e v i d e n c e , 
t h e l a t e s t i n t e r n a t i o n a l r e s e a r c h and d e v e l o p m e n t and t h e a c t u a l 
and p o t e n t i a l e f f e c t s o f c o m p u t e r i s e d a u t o m a t i o n upon a 
c o m p r e h e n s i v e r a n g e o f n u m e r o u s o c c u p a t i o n s , h a s l e d me t o t h e 
c o n c l u s i o n t h a t t h e r a d i c a l p e s s i m i s t i c a r g u m e n t o v e r w h e l m i n g l y 
o u t w e i g h s t h a t o f t h e c o n s e r v a t i v e o p t i m i s t s b o t h i n t e r m s o f 
p e r s u a s i v e a r g u m e n t and e v i d e n t i a l i l l u s t r a t i o n . 

C l e a r l y , t h e o p i n i o n s r e g a r d i n g t h e r a t e o f t e c h n o l o g i c a l 
c h a n g e v a r y , b u t w h a t i s c r i t i c a l i s t h a t i t i s n o t s t u d i e d i n 
i s o l a t i o n a nd d i s a s s o c i a t e d f r o m a t t i t u d i n a l c h a n g e . The 
c o n s e r v a t i v e o p t i m i s t s a p p e a r t o b e l i e v e t h a t m i c r o e l e c t r o n i c 
t e c h n o l o g y c a n d e v e l o p and a c c e l e r a t e i n a vacuum; t h e y b e l i e v e 
t h a t d i r e c t and r e l a t e d new t e c h n o l o g y e m p l o y m e n t and s e r v i c e 
s e c t o r e m p l o y m e n t w i l l a d e q u a t e l y c o m p e n s a t e f o r t h o s e j o b s l o s t 
i n t h e m a n u f a c t u r i n g s e c t o r . They do n o t seem t o a p p r e c i a t e t h a t 
d i r e c t a n d r e l a t e d new t e c h n o l o g y e m p l o y m e n t and s e r v i c e s e c t o r 
e m p l o y m e n t a r e t h e m s e l v e s p r i m a r y t a r g e t s f o r w h o l e s a l e 
c o m p u t e r i s e d a u t o m a t i o n . 

N e v e r t h e l e s s , a l t h o u g h t h e r a d i c a l p e s s i m i s t a r g u m e n t and 
e v i d e n c e a p p e a r s t o be c o n c l u s i v e , t o c o m p l e t e t h e a n a l y s i s I 
f e l t some f i r s t h a n d r e s e a r c h and p e r s o n a l i m p r e s s i o n s w e r e an 
a b s o l u t e n e c e s s i t y . (See C h a p t e r 5 ) . 



150 

THE MICROELECTRONIC TECHNOLOGY EMPLOYMENT DEBATE*: 

I n a d d i t i o n t o t h e s o u r c e s a l r e a d y q u o t e d t h e p r e v i o u s a c c o u n t 
was b a s e d upon i n f o r m a t i o n g l e a n e d f r o m ; 

A l l a s o n , J . ( 5 t h D e c e m b e r , 1 9 8 2 ) , ' E l e c t r o n i c d e s k t o p ' , O b s e r v e r 
B u s i n e s s , The O b s e r v e r , ( 5 t h D e c e m b e r , 1 9 8 2 ) . 

A l l a s o n , J . ( 2 3 r d J a n u a r y , 1 9 8 3 ) , 'The mouse w i t h a mega b y t e ' , 
O b s e r v e r B u s i n e s s , The O b s e r v e r , ( 2 3 r d J a n u a r y , 1 9 8 3 ) . 

A l l a s o n , J . ( 7 t h A u g u s t , 1 9 8 3 ) , 'The l o w - c o s t m i c r o m a t e s ' . 
O b s e r v e r B u s i n e s s , The O b s e r v e r , ( 7 t h A u g u s t , 1 9 8 3 ) . 

A l l a s o n , J . ( 1 1 t h S e p t e m b e r , 1 9 8 3 ) , 'The Key To T a i n t l e s s T e x t ' , 
The P r i n t R e v o l u t i o n , T e c h n o l o g y E x t r a : I n s i d e The O f f i c e Of The 
F u t u r e , O b s e r v e r M a g a z i n e , The O b s e r v e r , ( 1 1 t h S e p t e m b e r , 1 9 8 3 ) . 

A l l a s o n , J . ( 2 0 t h N o v e m b e r , 1 9 8 3 ) , 'The s p l i t - s c r e e n m i c r o ' . 
O b s e r v e r B u s i n e s s , The O b s e r v e r , ( 2 0 t h N o v e m b e r , 1 9 8 3 ) . 

A n d r e w s , 6. ( 2 5 t h J n u a r y , 1 9 8 4 ) , ' M a c i n t o s h l a u n c h e d by A p p l e ' , 
F i n a n c i a l G u a r d i a n , The G u a r d i a n , ( 2 5 t h J a n u a r y , 1 9 8 4 ) . 

A p p l e E x p r e s s : News f r o m A p p l e , (Summer, 1 9 8 3 ) , A p p l e C o m p u t e r 
(UK) L i m i t e d , Hemel H e m p s t e a d , H e r t f o r d s h i r e . 

A p p l e S o f t w a r e C a t a l o g u e , ( J u l y , 1 9 8 3 ) , A p p l e C o m p u t e r I n c . 
C u p e r t i n o , C a l i f o r n i a , USA. 

A s s o c i a t i o n o f P r o f e s s i o n a l , E x e c u t i v e , C l e r i c a l and C o m p u t e r 
S t a f f , APEX, ( M a r c h , 1 9 8 0 ) , ' A u t o m a t i o n and t h e O f f i c e W o r k e r ' , 
R e p o r t o f O f f i c e T e c h n o l o g y W o r k i n g P a r t y , G r a p h i c L i t h o L i m i t e d , 
W elwyn G a r d e n C i t y , H e r t f o r d s h i r e . 

B a k e r , S. ( 1 7 t h J u n e , 1 9 8 4 ) , 'Cars f r o m no man's l a n d ' , Weekend, 
The O b s e r v e r ( 1 7 t h J u n e , 1 9 8 4 ) . 

BBCl T e l e v i s i o n , ( 3 r d May, 1 9 8 4 ) , News A f t e r n o o n . 

BBCl T e l e v i s i o n , ( 2 1 s t J u n e , 1 9 8 4 ) , N i n e O ' c l o c k News. 

B r a d y , T., a n d L i f f , S. ( J u n e , 1 9 8 3 ) , M o n i t o r i n g New T e c h n o l o g y 
a n d E m p l o y m e n t , Manpower S e r v i c e s C o m m i s s i o n , S h e f f i e l d . 

B r a u n , E. and S e n k e r , P. ( J u l y , 1 9 8 1 ) , New T e c h n o l o g y and 
E m p l o y m e n t , Manpower S e r v i c e s C o m m i s s i o n , L o n d o n . 

C h a n n e l 4 T e l e v i s i o n News, ( 2 5 t h A p r i l , 1 9 8 4 ) , An ITN P r o d u c t i o n 
f o r C h a n n e l 4 T e l e v i s i o n . 

C h a r l i s h , 6. ( 1 8 t h May, 1 9 8 4 ) , ' F l e x i b l e M a n u f a c t u r i n g : 
C i n c i n n a t i s h o w p i e c e on d i s p l a y ' , Cane, A., e d . . T e c h n o l o g y , 
F i n a n c i a l T i m e s , ( 1 8 t h May, 1 9 8 4 ) . 

C r i s p , J . ( 2 1 s t S e p t e m b e r , 1 9 8 2 ) , 'Funds s h o r t a g e h a l t s INMOS'S 
o u t p u t p l a n s ' . F i n a n c i a l T i m e s , ( 2 1 s t S e p t e m b e r , 1 9 8 2 ) . 
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Cusumano, M. ( 6 t h J a n u a r y , 1 9 8 3 ) , ' R o b o t s s t e p o u t o f t h e 
f a c t o r y ' , New S c i e n t i s t , ( 6 t h J a n u a r y , 1 9 8 3 ) , p p . 3 1 - 3 2 . 

D a f t e r , R. ( 1 0 t h May, 1 9 8 3 ) , '50,000 j o b s i n p l a s t i c s e x p e c t e d t o 
go by 1 9 9 0 ' , F i n a n c i a l T i m e s , ( 1 9 t h May, 1 9 8 3 ) . 

D a i l y M a i l , ( 2 9 t h N o v e m b e r , 1 9 7 7 ) , ' I t s a l w a y s w o r k i n g a t f u l l 
s p e e d ... y e t t h e r e ' s n o t e v e n a s o u l i n s i g h t ! ' 

E v e n i n g C h r o n i c l e , ( 2 9 t h N o v e m b e r , 1 9 8 2 ) , 'The r o b o t s h a v e e y e s ! ' 

F i n a n c i a l T i m e s , ( 3 0 t h M a r c h , 1 9 8 3 ) , F i n a n c i a l T i m e s S u r v e y : 
' E l e c t r o n i c s i n B a n k i n g and R e t a i l i n g ' . 

F o r e s t e r , T. ( 1 9 8 1 ) , ' E d i t o r ' s I n t r o d u c t i o n ' , B e s s a n t , J . , B r a u n , 
E., a n d M o s s l e y , R., ( 1 9 8 0 ) , ' M i c r o e l e c t r o n i c s i n M a n u f a c t u r i n g 
i n d u s t r y : The R a t e o f D i f f u s i o n ' , i n C h a p t e r 4: The I m p a c t i n 
I n d u s t r y ; D o w n i n g , H. ( 1 9 8 0 ) , 'Word P r o c e s s o r s and t h e O p p r e s s i o n 
o f Women', i n C h a p t e r 5: The R e v o l u t i o n i n t h e O f f i c e ; F r e e m a n , 
C. ( 1 9 7 8 ) , ' U n e m p l o y m e n t and G o v e r n m e n t ' , i n C h a p t e r 6: The 
C o n s e q u e n c e s f o r E m p l o y m e n t ; a l l i n , e x c e p t F o r e s t e r , T. ( 1 9 8 1 ) , 
P a r t Two: E c o n o m i c a n d S o c i a l I m p l i c a t i o n s ; a l l i n F o r e s t e r , T., 
e d . ( 1 9 8 1 ) , The M i c r o e l e c t r o n i c s R e v o l u t i o n : The c o m p l e t e g u i d e 
t o t h e New T e c h n o l o g y and i t s i m p a c t on s o c i e t y , B a s i l B l a c k w e l l , 
P u b l i s h e r , O x f o r d . 

F o r e s t e r , T., e d . ( 1 9 8 1 ) , The M i c r o e l e c t r o n i c s R e v o l u t i o n : The 
c o m p l e t e g u i d e t o t h e New T e c h n o l o g y and i t s i m p a c t on s o c i e t y , 
B a s i l B l a c k w e l l , P u b l i s h e r , O x f o r d . 

G a t e s , J . ( 2 6 t h A u g u s t , 1 9 8 3 ) , 'Bow o u t J e e v e s t h e r o b o t i s 
h e r e ' , D a i l y E x p r e s s , ( 2 6 t h A u g u s t , 1 9 8 3 ) . 

G i b s o n , B. ( 1 9 8 3 ) , P e r s o n a l C o m p u t e r s i n B u s i n e s s : An 
I n t r o d u c t i o n a n d B u y e r ' s G u i d e , A p p l e C o m p u t e r I n c . , C u p e r t i n o , 
C a l i f o r n i a , USA. 

G i u l i a n o , V.E. ( S e p t e m b e r , 1 9 8 2 ) , 'The M e c h a n i s a t i o n o f O f f i c e 
W o r k ' , S c i e n t i f i c A m e r i c a n , ( S e p t e m b e r , 1 9 8 2 ) , V olume 2 4 7 , Number 
3, p p . 1 2 5 - 1 3 4 . 

G o l d w y n , E. ( 3 l 5 t M a r c h , 1 9 7 8 ) , BBC2 T e l e v i s i o n , H o r i z o n , 'Now 
t h e C h i p s a r e Down '. 

Hamer, M. ( 3 r d J u n e , 1 9 8 2 ) , 'The most a d v a n c e d m e t r o i n t h e 
w o r l d ' , New S c i e n t i s t , ( 3 r d J u n e , 1 9 8 2 ) , p p . 6 4 4 - 6 4 5 . 

H a r m a n , C. ( 1 9 7 9 ) , I s A M a c h i n e A f t e r Y our J o b ? New T e c h n o l o g y 
a n d t h e S t r u g g l e f o r S o c i a l i s m , 2nd E d i t i o n , S o c i a l i s t W o r k e r 
P a r t y , L o n d o n . 

J e n k i n s , C , a n d S h e r m a n , B. ( 1 9 7 9 ) , The C o l l a p s e o f Work, E y r e 
M e t h u e n , L o n d o n . 

J o h n , L. ( 2 1 s t M a r c h , 1 9 8 3 ) , BBC2 T e l e v i s i o n , H o r i z o n , ' B e t t e r 
M i n d t h e c o m p u t e r ' . 
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L a r g e , P. ( 1 9 8 0 ) , The M i c r o R e v o l u t i o n , F o n t a n a , L o n d o n . 

L a r g e , P. ( 1 7 t h O c t o b e r , 1 9 8 3 ) , ' A u t o m a t i o n i s i n e v i t a b l e . So 
why t h e c o n f u s i o n ? ' W h a t ' s New I n The O f f i c e , The G u a r d i a n , ( 1 7 t h 
O c t o b e r , 1 9 8 3 ) . 

L a r g e , P. ( 1 8 t h O c t o b e r , 1 9 8 3 ) , ' L o o k i n g a t how t h e j o b s d e b a t e 
h a s w o b b l e d ' . F i n a n c i a l G u a r d i a n , The G u a r d i a n , ( 1 8 t h O c t o b e r , 
1 9 8 3 ) . 

L a r g e , P. ( 6 t h M a r c h , 1 9 8 4 ) , ' C h i p s b o o s t c r e a t e s 1,000 j o b s ' . 
The G u a r d i a n , ( 6 t h M a r c h , 1 9 8 4 ) . 

L a r g e , P. ( 1 9 8 4 ) , The M i c r o R e v o l u t i o n R e v i s i t e d , F r a n c e s P i n t e r 
( P u b l i s h e r s ) L i m i t e d , L o n d o n . 

M c G i l l , P. ( 1 3 t h M a r c h , 1 9 8 3 ) , ' U n i o n s meet t h e r o b o t s ' , O b s e r v e r 
B u s i n e s s , The O b s e r v e r , ( 1 3 t h M a r c h , 1 9 8 3 ) . 

M c G i l l , P. ( 2 8 t h A u g u s t , 1 9 8 3 ) , ' H i - t e c h f l o o r s t o p J a p a n e s e ' , 
O b s e r v e r B u s i n e s s , The O b s e r v e r , ( 2 8 t h A u g u s t , 1 9 8 3 ) . 

M a r s h , P. ( 1 9 8 1 ) , The S i l i c o n C h i p B o o k , A b a c u s , S p h e r e B o o k s 
L i m i t e d , L o n d o n . 

M a r s h , P. ( 1 9 8 2 ) , The R o b o t Age, A b a c u s , S p h e r e B o oks L i m i t e d , 
L o n d o n . 

M u r r a y , I . ( 1 5 t h M a r c h , 1 9 8 4 ) , 'Bags o f C h i p s ' , D a i l y E x p r e s s , 
( 1 5 t h M a r c h , 1 9 8 4 ) . 

New S c i e n t i s t , ( 3 1 s t J u l y , 1 9 8 0 ) , 'Car maker d r a w s B o u n t y f r o m 
new d e s i g n ' , New S c i e n t i s t , ( 2 7 t h N o v e m b e r , 1 9 8 0 ) , ' A u t o m a t i o n 
makes l i f e s w e e t e r i n a c h o c o l a t e f a c t o r y ' , a l l i n Shaw, I . ( 3 r d 
J u n e , 1 9 8 1 ) , M i c r o e l e c t r o n i c s and S o c i e t y , u n p u b l i s h e d P o s t 
G r a d u a t e C e r t i f i c a t e o f E d u c a t i o n t r e a t i s e , t y p e s c r i p t . 

New S o c i e t y , ( 1 2 t h May, 1 9 7 9 ) , S o c i e t y T o d a y , ' T e c h n o l o g y ' , 
p p . I - I V . 

New S o c i e t y , ( 2 n d D e c e m b e r , 1 9 8 2 ) , S o c i e t y T o d a y , ' I n f o r m a t i o n 
S o c i e t y ' , p p . I - I V . 

P a w s o n , R. ( 1 5 t h A p r i l , 1 9 8 4 ) , 'Of M i c e and Menus', 
M i c r o - c o m p u t e r s , T e c h n o l o g y E x t r a : Lowdown on t h e L a t e s t H i - t e c h , 
O b s e r v e r M a g a z i n e , The O b s e r v e r , ( 1 5 t h A p r i l , 1 9 8 4 ) . 

P e r s o n a l C o m p u t e r W o r l d , ( A p r i l , 1 9 8 4 ) , Seymour P r e s s , L o n d o n , 
V o l u m e 7, Number 4. 

P e r s o n a l C o m p u t e r W o r l d , (May, 1 9 8 4 ) , Seymour P r e s s , L o n d o n , 
V o l u m e 7, Number 5. 

R a p h a e l , A. ( 2 3 r d O c t o b e r , 1 9 8 3 ) , 'Mrs. T h a t c h e r g e t s c o l d f e e t 
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CHAPTER 5: EMPLOYMENT CASE STUDIES* 

A t a more l o c a l l e v e l ( t h e n o r t h e a s t r e g i o n o f E n g l a n d ) I 
w a n t e d t o a s c e r t a i n t h e l e v e l s o f a u t o m a t i o n p r e s e n t among l a b o u r 
i n t e n s i v e o f f i c e c o m p l e x e s , t h e i r p o t e n t i a l s u s c e p t i b i l i t y t o 
c o m p u t e r i s a t i o n , o f f i c e s t a f f a t t i t u d e s t o w a r d s t h e new 
t e c h n o l o g y and t h e i r g e n e r a l v i e w s on i t s i m p l i c a t i o n s f o r w o r k 
and l e i s u r e . 

The r e a s o n f o r i n v e s t i g a t i n g t h e s e o r g a n i s a t i o n s a t f i r s t 
h a n d was b e c a u s e o f t h e r a p i d l y a c c e l e r a t i n g d e v e l o p m e n t a l n a t u r e 
a n d a l m o s t i n f i n i t e p o t e n t i a l o f m i c r o e l e c t r o n i c t e c h n o l o g y . To 
e s t a b l i s h c u r r e n t a n d p o t e n t i a l l e v e l s o f c o m p u t e r i s e d a u t o m a t i o n 
some 'on t h e g r o u n d ' r e s e a r c h was a b s o l u t e l y e s s e n t i a l . I t was 
i m p o r t a n t t o c a r r y o u t t h e s e s t u d i e s as a c h e c k on t h e d i v e r s e 
c l a i m s and f o r e c a s t s o f t h e r e s p e c t i v e c o n s e r v a t i v e o p t i m i s t i c 
a n d r a d i c a l p e s s i m i s t i c a p p r o a c h e s . I a l s o t h o u g h t t h a t c u r r e n t 
l e v e l s o f c o m p u t e r i s e d a u t o m a t i o n s h o u l d n o t be a n a l y s e d i n 
s t a t i c i s o l a t i o n , b u t l i n k e d t o p e r s o n a l u n o f f i c i a l t h e o r i e s and 
o f f i c i a l / u n o f f i c i a l m i c r o e l e c t r o n i c p r o g r a m m e s and p l a n s , and 
a s s i m i l a t e d i n t o o n e t o t a l p a c k a g e i n o r d e r t o r e a l i s t i c a l l y 
a s s e s s t h e t r u e p o t e n t i a l o f m i c r o e l e c t r o n i c t e c h n o l o g y w i t h i n 
i n d i v i d u a l o r g a n i s a t i o n s . 

The c r i t e r i a f o r i n c l u s i o n was t h a t t h e o r g a n i s a t i o n s s h o u l d 
b e , a s f a r as p o s s i b l e , r e p r e s e n t a t i v e o f l a r g e l a b o u r i n t e n s i v e 
o f f i c e c o m p l e x e s b o t h l o c a l l y a nd n a t i o n a l l y . S p e c i f i c a l l y , I 
w a n t e d t o f i n d o u t t h e c u r r e n t and p o t e n t i a l e f f e c t s o f 
m i c r o e l e c t r o n i c t e c h n o l o g y on s t a f f , p r o d u c t i v i t y and e f f i c i e n c y 
l e v e l s . I a l s o w a n t e d t o e l i c i t t h e p e r s o n a l v i e w s o f s e n i o r and 
m i d d l e management e x e c u t i v e s , c o m p u t e r s p e c i a l i s t s , c l e r i c a l , 
s e c r e t a r i a l , t y p i n g and u n i o n s t a f f - d i d t h e y f a v o u r t h e 
c o n s e r v a t i v e o p t i m i s t i c o r t h e r a d i c a l p r e s s i m i s t i c a p p r o a c h ? 

W i t h o u t e x e c e p t i o n , h o w e v e r , my i n i t i a l c o n t a c t w i t h t h e 
o r g a n i s a t i o n s p r o m p t e d a h e s i t a t i n g l y c a u t i o u s r e s p o n s e . The 
s e n s i t i v i t y o f t h e s u b j e c t t e n d e d t o p r o d u c e an a l m o s t MI6 l e v e l 
o f s e c r e c y . F o r e x a m p l e , s e n i o r e x e c u t i v e s a t t h e D e p a r t m e n t o f 
H e a l t h a n d S o c i a l S e c u r i t y , C e n t r a l O f f i c e , N e w c a s t l e u p o n T y n e , 
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r e f u s e d t o a l l o w a n y c l e r i c a l , s e c r e t a r i a l o r t y p i n g s t a f f 
i n t e r v i e w o r q u e s t i o n n a i r e c o n t a c t , and my l e t t e r s t o t h e C i v i l 
a n d P u b l i c S e r v a n t s A s s o c i a t i o n a t b o t h l o c a l and n a t i o n a l l e v e l 
d i d n o t e v o k e a n y r e s p o n s e . H o w e v e r , an a r t i c l e i n t h e l o c a l 
e v e n i n g p a p e r ( E v e n i n g C h r o n i c l e , 1 6 t h S e p t e m b e r , 1 982) d i d 
o u t l i n e t h e u n i o n ' s b a s i c p o s i t i o n ( s e e E m p l o y m e n t Case S t u d y 1 ) . 

The s u b s e q u e n t S o c i a l S e c u r i t y O p e r a t i o n a l S t r a t e g y d o c u m e n t 
( 1 5 t h S e p t e m b e r , 1 9 8 2 ) p u b l i s h e d l e s s t h a n a month a f t e r my 
i n t e r v i e w w i t h t h r e e DHSS s e n i o r e x e c u t i v e s t o t a l l y d i s c r e d i t s 
t h e i r n a i v e v i e w t h a t t h e i m p l e m e n t a t i o n o f m i c r o - t e c h n o l o g y 
w o u l d be e v o l u t i o n a r y , t a k i n g a b o u t 20 y e a r s , t h a t w o r d 
p r o c e s s o r s w o u l d n o t make a s i g n i f i c a n t d i f f e r e n c e t o 
p r o d u c t i v i t y a n d t h e a l m o s t u n b e l i e v a b l e v i e w t h a t t h e 
c o m p u t e r i s e d a u t o m a t i o n o f t h e DHSS w o u l d p r o b a b l y i n c r e a s e 
r a t h e r t h a n d e c r e a s e t h e s t a f f w o r k l o a d . 

The s e c o n d m a j o r C i v i l S e r v i c e D e p a r t m e n t i n t h e s t u d y k e p t 
no c o p i e s o r n o t e s on t h e n a t u r e o f t h e i r r e s p o n s e and one o f t h e 
i n s u r a n c e c o m p a n i e s e v e n w e n t s o f a r as t o t e a r o f f t h e t o p t h i r d 
o f t h e i r f i r s t r e p l y s h e e t - t h e s e c t i o n t h a t h a d p r e s u m a b l y 
c o n t a i n e d t h e i r name and a d d r e s s . F u r t h e r m o r e , when I i n q u i r e d 
a b o u t c i r c u l a t i n g my q u e s t i o n n a i r e among members o f a l o c a l 
b u i l d i n g s o c i e t y ' s h e a d o f f i c e m a n a g e r i a l s t a f f , h a v i n g f i r s t 
a s s u r e d t o t a l a n o n i m i t y , t h e i r D a t a P r o c e s s i n g C o n t r o l l e r 
r e j e c t e d t h e i d e a s a y i n g t h a t t h e q u e s t i o n s w e r e t o o s e n s i t i v e 
a n d c o n t r o v e r s i a l . He s u g g e s t e d t h a t a s an a l t e r n a t i v e a s h o r t , 
g e n e r a l i s e d q u e s t i o n n a i r e c o u l d be d i s t r i b u t e d among some o f 
t h e i r s e n i o r m a n a g e r s . S i m i l a r l y a l l t h e o t h e r o r g a n i s a t i o n s 
made i t a p r e - c o n d i t i o n o f c o - o p e r a t i o n t h a t t h e r e c o u l d be no 
i n t e r v i e w a n d / o r q u e s t i o n n a i r e c o n t a c t w i t h a n y c l e r i c a l , 
s e c r e t a r i a l , t y p i n g o r u n i o n s t a f f . 

The v e r y f a c t t h a t t h e r e was so much r e t i c e n c e and s e c r e c y i s 
i n i t s e l f a b l a t a n t i n d i c a t i o n and an u n s p o k e n a d m i s s i o n o f t h e 
u n p a r a l l e l e d p o t e n t i a l o f m i c r o e l e c t r o n i c t e c h n o l o g y . 
N e v e r t h e l e s s , o n a s t r i c t l y u n o f f i c i a l b a s i s some s e n i o r / m i d d l e 
m anagement e x e c u t i v e s and c o m p u t e r s p e c i a l i s t s w e r e p r e p a r e d t o 
d i s c l o s e t h e i r p e r s o n a l v i e w s and u n o f f i c i a l and o f f i c i a l 
f o r e c a s t s and p o l i c y d e c i s i o n s . 
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W i t h r e g a r d t o t h e f r e e - a n s w e r q u e s t i o n n a i r e i t s e l f , i t was 
d e s i g n e d t o be as s p e c i f i c y e t as c o m p r e h e n s i v e as p o s s i b l e . The 
m o s t c r u c i a l and t h e r e f o r e t h e most c o n t r o v e r s i a l q u e s t i o n s 
c o n c e r n e d t h e e f f e c t s o f m i c r o e l e c t r o n i c t e c h n o l o g y on t h e 
o r g a n i s a t i o n s o v e r t h e n e x t t e n y e a r s , t h e p o t e n t i a l f o r a 
d e c r e a s e i n s t a f f i n g l e v e l s , w h a t j o b s o r s e c t i o n s h a v e o r c o u l d 
become o b s o l e t e b e c a u s e o f t h e t e c h n o l o g y and how much o f t h e 
o r g a n i s a t i o n c o u l d become a u t o m a t e d . The i n t e n t i o n was t o 
e s t a b l i s h , i n v i e w o f r a p i d l y a d v a n c i n g c o m p u t e r i s e d a u t o m a t i o n , 
w h a t was a c t u a l l y p o s s i b l e . C o u l d s t a f f l e v e l s d e c r e a s e by 2 5 , 
50 o r 75 p e r c e n t ? W ould i t be p o s s i b l e t o a u t o m a t e o v e r 50 p e r 
c e n t o f e a c h i n d i v i d u a l o r g a n i s a t i o n ? I s i t t i m e t o r e - d e f i n e 
w h a t we mean b y w o r k , l e i s u r e and a c t i v i t y ? 

S p e c i f i c a l l y , a n d w i t h p a r t i c u l a r r e f e r e n c e t o c o m m u n i c a t i v e , 
i n t e g r a t e d , m u l t i - f u n c t i o n a l w o r k s t a t i o n s ( d e s c r i b e d e a r l i e r ) 
t h a t h a v e r e d u c e d s t a f f n u m b e r s w i t h i n US o f f i c e c o m p l e x e s by 50 
p e r c e n t , I w a n t e d t o d e t e r m i n e p o t e n t i a l s t a f f r e d u c t i o n a n d 
o r g a n i s a t i o n a l a u t o m a t i o n l e v e l s w i t h i n B r i t i s h ( n o r t h e a s t o f 
E n g l a n d ) l a b o u r i n t e n s i v e o f f i c e c o m p l e x e s . The i n f o r m a t i o n - a g e 
o f f i c e d i a g r a m ( s e e F i g u r e 3, C h a p t e r 4) i l l u s t r a t e s how 
s o p h i s t i c a t e d w o r k s t a t i o n s c o u l d a l m o s t t o t a l l y a u t o m a t e 
c o n v e n t i o n a l o f f i c e p r o c e d u r e s and r e d u c e s t a f f by a t l e a s t 5 0 - 7 5 
p e r c e n t . 

T h e r e f o r e , b e t w e e n A u g u s t , 1 9 8 2 , a n d S e p t e m b e r , 1 9 8 3 , I 
c o n d u c t e d a s e r i e s o f c a s e s t u d i e s i n v o l v i n g s e n i o r and m i d d l e 
m anagement e x e c u t i v e s f r o m t w o m a j o r C i v i l S e r v i c e D e p a r t m e n t s , 
t w o n a t i o n a l i s e d i n d u s t r i e s , t w o n a t i o n a l b a n k s , a n o r t h e r n 
b u i l d i n g s o c i e t y and t w o l e a d i n g i n s u r a n c e c o m p a n i e s . I t must 
be s t r e s s e d t h a t t h e s e s t u d i e s a r e i l l u s t r a t i v e e x a m p l e s o n l y and 
n o t r a n d o m s a m p l e s , n e v e r t h e l e s s I h a v e no r e a s o n t o b e l i e v e t h a t 
t h e y a r e i n any way a t y p i c a l o f c u r r e n t and p o t e n t i a l l e v e l s o f 
c o m p u t e r i s e d a u t o m a t i o n , and o f t h e v i e w s o f s e n i o r e x e c u t i v e s 
w i t h i n l a r g e l a b o u r i n t e n s i v e o f f i c e c o m p l e x e s . 

My r e s e a r c h t o o k t h e f o r m o f e i t h e r d i r e c t i n t e r v i e w s u s i n g a 
q u e s t i o n n a i r e as a g u i d i n g f r a m e w o r k , o r a f r e e - a n s w e r p o s t a l 
q u e s t i o n n a i r e o r a c o m b i n a t i o n o f b o t h . A l l t h e r e s p o n d e n t s 
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e m p h a s i s e d t h e ' e x t r e m e s e n s i t i v i t y ' o f t h e s u b j e c t and t h e r e f o r e 
r e q u e s t e d t o t a l a n o n y m i t y b o t h i n d i v i d u a l l y and as an 
o r g a n i s a t i o n . The r e s p o n s e s , d e p e n d i n g u p o n t h e n a t u r e and 
v o l u m e o f t h e m a t e r i a l , t a k e t h e f o r m o f e i t h e r an a c c o u n t 
a d a p t e d , p a r a p h r a s e d o r g l e a n e d f r o m and b a s e d upon t h e 
q u e s t i o n n a i r e a n d / o r i n t e r v i e w , a s e r i e s o f a l t e r n a t e q u e s t i o n s 
a n d a n s w e r s o r a c o m b i n a t i o n o f b o t h . The f u l l q u e s t i o n n a i r e i s 
s e t o u t i n c a s e s t u d i e s 8 and 9. 

E m p l o y m e n t Case S t u d y 1 ; 

On 2 7 t h A u g u s t , 1 9 8 2 , I v i s i t e d t h e D e p a r t m e n t o f H e a l t h and 
S o c i a l S e c u r i t y , C e n t r a l O f f i c e , a t L o n g b e n t o n , N e w c a s t l e upon 
T y n e a n d s p o k e t o t h r e e h i g h r a n k i n g s e n i o r e x e c u t i v e s a b o u t t h e 
f e a s i b i l i t y o f c o n d u c t i n g some r e s e a r c h i n t o t h e p o s s i b l e e f f e c t s 
o f m i c r o e l e c t r o n i c t e c h n o l o g y on t h e C e n t r a l O f f i c e w o r k f o r c e . 

(DHSS C e n t r a l O f f i c e e m p l o y s a b o u t 11,000 e x e c u t i v e , 
c l e r i c a l , s e c r e t a r i a l , t y p i n g , u n i o n and m e s s e n g e r s t a f f and i t 
i s t h e r e p o s i t o r y f o r t h e e n t i r e c o u n t r y ' s ( B r i t a i n ' s ) N a t i o n a l 
I n s u r a n c e and P e n s i o n r e c o r d s . The a d m i n i s t r a t i o n c o m p l e x i s one 
o f t h e l a r g e s t i n W e s t e r n E u r o p e . ) 

I s h o w e d t h e m my p r o p o s e d q u e s t i o n n a i r e w h i c h I had hope t o 
c i r c u l a t e among v a r i o u s s e c t i o n s o f s t a f f ( e x e c u t i v e , c l e r i c a l 
and u n i o n ) - a l t h o u g h t h e y e x p r e s s e d i n t e r e s t t h e y c o n s i d e r e d my 
r e s e a r c h p r o j e c t t o be i n a d v i s a b l e and d i d n o t t h i n k i t p r u d e n t 
f o r s u c h q u e s t i o n s t o be a s k e d . As t h e y r e p r e s e n t e d a G o v e r n m e n t 
D e p a r t m e n t t h i s r e a c t i o n was w h o l l y u n d e r s t a n d a b l e b u t 
n e v e r t h e l e s s d i s a p p o i n t i n g - I f e l t t h a t r e s e a r c h o f t h i s k i n d a t 
l o c a l l e v e l i n t o t h e e m p l o y m e n t e f f e c t s on c l e r i c a l and e x e c u t i v e 
s t a f f w i t h i n an o f f i c e c o m p l e x a c c o m m o d a t i n g some 1 1 , 0 0 0 , c o u l d 
h a v e p r o v e d i n v a l u a b l e . However i t was a p p a r e n t t h a t t h e 
s e n s i t i v i t y o f t h e s u b j e c t - w h i c h t h e y t o l d me was an 
' i n d u s t r i a l m i n e f i e l d ' - made f u r t h e r p r o g r e s s i m p o s s i b l e . Y e t 
f r o m my t a l k I d i d g a i n some v a l u a b l e i m p r e s s i o n s as t o t h e 
g e n r a l a t t i t u d e s o f s e n i o r management r e g a r d i n g m i c r o - t e c h n o l o g y . 

The s e n i o r e x e c u t i v e s t o l d me t h a t a l t h o u g h t h e y t h o u g h t 
m i c r o e l e c t r o n i c s was a r e v o l u t i o n a r y t e c h n o l o g y t h e y c o n s i d e r e d 
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t h e a r g u m e n t a d v a n c e d by t h e p e s s i m i s t s p r e d i c t i n g m a s s i v e 
u n e m p l o y m e n t t o be t o t a l l y u n r e a l i s t i c . They s a i d t h e e n o r m o u s 
v a l v e c o m p u t e r s o f t h e 1 9 5 0 ' s had had a g r e a t e r e f f e c t on j o b s 
t h a n m i c r o e l e c t r o n i c s - i n d e e d i f a n y t h i n g , t h e y new t e c h n o l o g y 
h a d i n c r e a s e d e m p l o y m e n t r a t h e r t h a n d e c r e a s e d i t . 

Word p r o c e s s i n g had n o t made a s i g n i f i c a n t d i f f e r e n c e t o 
p r o d u c t i v i t y - w h e r e a d v a n t a g e s may o c c u r i n t h e f o r m o f s t a n d a r d 
l e t t e r s , i t was c l a i m e d t o be q u i c k e r t o ha v e s u c h l e t t e r s 
p r i n t e d and t h e names and a d d r e s s e s w r i t t e n i n . They a s s e r t e d 
t h a t t h e b e n e f i t s o f w o r d p r o c e s s i n g w e r e w e l l b e l o w t h o s e 
c l a i m e d by t h e m a n u f a c t u r e r s and i n a n y c a s e t h e c o s t s o f s u c h 
p r o c e s s e s w e r e p r o h i b i t i v e , f o r e x a m p l e t h e u t i l i z a t i o n o f 
t e l e p h o n e l i n e s f o r w o r d p r o c e s s o r c o m m u n i c a t i o n . 

The l i n k i n g o f DHSS l o c a l o f f i c e s w i t h c e n t r a l c o m p u t e r 
c o n f i g u r a t i o n s , s u c h as t h o s e a t L o n g b e n t o n , by c o m p u t e r 
t e r m i n a l s c o u l d w e l l i n c r e a s e t h e w o r k l o a d o f t h e s t a f f as 
r e c o r d s may r u n t o s e v e r a l p a g e s . They c l a i m e d t h e p a p e r l e s s 
o f f i c e was a l o n g way away a n d t h a t t h e r e w o u l d a l w a y s be a need 
f o r a c t u a l d o c u m e n t a r y e v i d e n c e ; w r i t t e n r e q u e s t s and e n q u i r i e s 
f r o m t h e p u b l i c and w r i t t e n e v i d e n c e i n t h e c a s e o f c o m p u t e r 
f r a u d . N e i t h e r w e r e t h e y i m p r e s s e d w i t h t h e P r e s t e l V i e w d a t a 
s e r v i c e , a r g u i n g t h a t o n l y 16,000 B r i t i s h c o m p a n i e s o u t o f a 
p o s s i b l e m i l l i o n c o m m e r c i a l e n t e r p r i s e s had s u b s c r i b e d t o t h e 
s y s t e m . They d i d n o t t h i n k t h e n o t i o n o f e l e c t r o n i c n e w s p a p e r s 
w o u l d c a t c h o n . 

M o s t o f t h e c o m p u t e r s a t t h e DHSS L o n g b e n t o n s i t e a r e ICL 
m a i n - f r a m e s - t h e y h a v e n o t y e t become i n v o l v e d t o a n y l a r g e 
e x t e n t w i t h m i c r o - c o m p u t e r s . The c o s t o f h a r d w a r e , t h e y 
a d m i t t e d , was d e c l i n i n g b u t t h e y m a i n t a i n e d s o f t w a r e c o s t s w e r e 
i n f a c t r i s i n g . I t was t h o u g h t t h e f u l l i m p l e m e n t a t i o n o f 
m i c r o - t e c h n o l o g y w i l l be a g r a d u a l p r o c e s s t a k i n g a b o u t 20 y e a r s . 

The o v e r a l l i m p r e s s i o n I g l e a n e d f r o m t h e d i s c u s s i o n was t h a t 
t h e g e n e r a l a t t i t u d e o f t h e s e n i o r e x e c u t i v e s t o w a r d s 
m i c r o e l e c t r o n i c t e c h n o l o g y was one o f d e f e n s i v e c a u t i o n , 
d i s t r u s t , s u s p i c i o n and u n s p o k e n f e a r and a n t a g o n i s m . The DHSS 
s e n i o r e x e c u t i v e s c o n c l u d e d t h e t a l k by a f f i r m i n g t h e i r a g r e e m e n t 
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w i t h t h e g e n e r a l p r i n c i p l e s o f t h e CPRS r e p o r t ( 3 0 t h November, 
1 9 7 8 ) i n t h e i r c o n s e r v a t i v e o p t i m i s t i c o u t l o o k . 

I n a G o v e r n m e n t G r e e n P a p e r , p u b l i s h e d on 1 5 t h S e p t e m b e r , 
1 9 8 2 , t h e S o c i a l S e c u r i t y O p e r a t i o n a l S t r a t e g y t e am a n n o u n c e d a 
£700 m i l l i o n p r o g r a m m e t o f u l l y c o m p u t e r i s e a l l o f B r i t a i n ' s 
s o c i a l s e c u r i t y o p e r a t i o n s . 

The D e p a r t m e n t o f H e a l t h and S o c i a l S e c u r i t y and t h e 
D e p a r t m e n t o f E m p l o y m e n t h a v e 117,000 s t a f f , t h e m a j o r i t y o f whom 
a r e c l e r i c a l , w o r k i n g o u t s i d e L o n d o n , a d m i n i s t e r i n g 30 d i f f e r e n t 
t y p e s o f b e n e f i t ( 1 0 h a v e been i n t r o d u c e d s i n c e 1970) w o r t h £25 
b i l l i o n t o 24 m i l l i o n b e n e f i c i a r i e s a t an a n n u a l r u n n i n g c o s t o f 
£1.4 b i l l i o n . 

A n t h o n y N e w t o n ( 1 6 t h S e p t e m b e r , 1 9 8 2 , i n W i l l i a m s , 1 6 t h 
S e p t e m b e r , 1 9 8 2 , F i n a n c i a l T i m e s ) U n d e r - S e c r e t a r y o f S t a t e f o r 
H e a l t h and S o c i a l S e c u r i t y , s t a t e d t h a t d u r i n g t h e n e x t 20 y e a r s 
t h e r e w i l l be a s a v i n g o f £1.9 b i l l i o n i n a d m i n s t r a t i v e c o s t s and 
a d i s p l a c e m e n t o f b e t w e e n 2 0 - 2 5 , 0 0 0 s t a f f . 

C l e a r l y t h e r e i s a d i s c r e p a n c y h e r e . A l t h o u g h t h e s e n i o r 
c i v i l s e r v a n t s a t N e w c a s t l e C e n t r a l O f f i c e a d v i s e d me o f t h e 
i m p e n d i n g G o v e r n m e n t c o n s u l t a t i v e d o c u m e n t , t h e i r o p i n i o n s w o u l d 
a p p e a r t o h a v e l i t t l e i n common w i t h any o f t h e G r e e n P a p e r 
p r o p o s a l s . Even a f t e r t h e r e p o r t was p u b l i s h e d J o h n G a r f i t , 
P u b l i c R e l a t i o n s O f f i c e r a t N e w c a s t l e C e n t r a l O f f i c e r e - a f f i r m e d 
t h e s e n i o r c i v i l s e r v a n t s ' v i e w s : 

"The e f f e c t s a r e l o n g t e r m . We a r e t a k i n g a d v a n t a g e o f 
t e c h n o l o g y t o g i v e o u r s t a f f more s a t i s f y i n g j o b s and a b e t t e r 
s e r v i c e t o c l a i m a n t s . To t a l k i n t e r m s o f p o s s i b l e r e d u n d a n c i e s 
i s v e r y s h o r t - s i g h t e d . " ( G a r f i t , 3 0 t h S e p t e m b e r , 1 9 8 2 , E v e n i n g 
C h r o n i c l e , p . 9 ) . 

D a v i d Ward, U n d e r - S e c r e t a r y i n c h a r g e o f c o m p u t e r s y s t e m s a t 
t h e DHSS: "We a r e e n g a g e d i n a mammoth p a p e r c h a s e . We e s t i m a t e 
t h a t 5,000 l o c a l o f f i c e s t a f f a r e n e e d e d s i m p l y t o l o c a t e and 
move b i t s o f p a p e r a r o u n d o f f i c e s . " ( W a r d , 1 6 t h S e p t e m b e r , 1 9 8 2 , 
i n W i l l i a m s , 1 6 t h S e p t e m b e r , 1 9 8 2 , F i n a n c i a l T i m e s , p . l ) . The 
s y s t e m w i l l f o r m a 3 t i e r e d c o m m u n i c a t i o n s n e t w o r k c o n s i s t i n g o f 
70 m a i n - f r a m e c o m p u t e r s , 3 0 , 0 0 0 c o m p u t e r t e r m i n a l s and 3,000 
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m i c r o - c o m p u t e r s . 

L e v e l 3; t h e N e w c a s t l e c o m p u t e r i s e d c e n t r a l i n d e x - an 
e x t e n s i v e ICL m a i n - f r a m e c o m p u t e r c o n f i g u r a t i o n t h a t w i l l s t o r e 
a l l s o c i a l s e c u r i t y r e c o r d s , t h e e q u i v a l e n t o f 115,000 c o p i e s o f 
t h e F i n a n c i a l T i m e s . ( V i r t u a l l y a l l N a t i o n a l I n s u r a n c e 
C o n t r i b u t i o n s d a t a i s a l r e a d y ^ s t o r e d on e x i s t i n g c o m p u t e r f i l e s ) . 

L e v e l 2: a r e a o r r e g i o n a l c o m p t e r s , w i t h b u i l t i n s e c u r i t y 
c h e c k s , w i l l d u p l i c a t e t h e p r i n c i p a l i n d e x s t o r e a t N e w c a s t l e 
t h u s a l l o w i n g t h e t e r m i n a l s and m i c r o - c o m p u t e r s r e g i o n a l a c c e s s 
t o a l l t h e n e c e s s a r y i n f o r m a t i o n . 

L e v e l 1 ; t h e i n s t a l l a t i o n o f 3,000 m i c r o - c o m p u t e r s i n l o c a l 
o f f i c e s t h r o u g h o u t t h e c o u n t r y w i l l g r e a t l y e n h a n c e t h e s p e e d and 
e f f i c i e n c y o f a s s e s s m e n t s and p a y m e n t s - b e c a u s e o f t h e d i r e c t 
a r e a c o m p u t e r l i n k c l a i m a n t s w i l l be a b l e t o o b t a i n a l l t h e 
r e l e v a n t i n f o r m a t i o n a t one o f f i c e r a t h e r t h a n 3 o r 4 as i s t h e 
c a s e t o d a y . 

A t p r e s e n t h o w e v e r , "DHSS l o c a l o f f i c e s a r e p u r e l y c l e r i c a l 
w i t h m i l l i o n s o f p a p e r r e c o r d s h e l d i n r o w s o f f i l i n g c a b i n e t s . 
T h e s e o f f i c e s a r e t h e i n i t i a l c o n t a c t p o i n t f o r t h e p u b l i c . H a l f 
t h e s t a f f w o r k on c a l c u l a t i n g and p a y i n g S u p p l e m e n t a r y B e n e f i t , 
w h i l e t h e r e s t a r e c o n c e r n e d w i t h S i c k n e s s , I n v a l i d i t y a nd o t h e r 
b e n e f i t s and o t h e r l o c a l w o r k ... 

... As c o m p u t e r s s h o u l d e r more o f t h e b u r d e n o f c a l c u l a t i o n s 
a n d e n s u r e t h a t a l l t h e r i g h t q u e s t i o n s a r e a s k e d , e r r o r s s h o u l d 
be r e d u c e d and c a l c u l a t i o n s s p e e d e d u p . As s t a f f w o u l d be l e s s 
b u r d e n e d by p r o c e d u r a l and a r i t h m e t i c a l w o r k , e a c h o f t h e m w o u l d 
be a b l e t o h a n d l e a w i d e r r a n g e o f s o c i a l s e c u r i t y b u s i n e s s , 
i n s t e a d o f r e q u i r i n g c l a i m a n t s t o c o n t a c t d i f f e r e n t c o u n t e r s a t 
d i f f e r e n t o f f i c e s . I t w o u l d t h e n be p o s s i b l e f o r t h e m t o t r e a t 
c u s t o m e r s as ' w h o l e p e r s o n s ' . " (DHSS, 1982, S o c i a l S e c u r i t y 
O p e r a t i o n a l S t r a t e g y ; A b r i e f g u i d e , p p . 4 , 1 5 ) . 

C u r r e n t l y , DHSS and DE s t a f f , by r e f e r r a l t o o v e r 100 
d i f f e r e n t s e t s o f b u l k y , c l o s e l y p r i n t e d i n s t r u c t i o n m a n u a l s . 
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f r e q u e n t l y amended and r i d d l e d w i t h c r o s s r e f e r e n c e s , l a b o r i o u s l y 
c a l c u l a t e t h e 30 d i f f e r i n g t y p e s o f b e n e f i t . Not s u r p r i s i n g l y 
many s e c t i o n s h a v e been and a r e c o m p l e t e l y o v e r w h e l m e d by t h e 
s h e e r v o l u m e o f n e c e s s a r i l y p a i n s t a k i n g c l e r i c a l w o r k . Y e t , o n c e 
p r o g r a m m e d i n t o t h e s y s t e m , many o f t h e s e t i m e c o n s u m i n g 
p r o c e d u r e s w i l l become t o t a l l y a u t o m a t e d . 

The c o m p u t e r i s e d N a t i o n a l I n s u r a n c e R e c o r d s , R e t i r e m e n t and 
Widows P e n s i o n s a n d C h i l d B e n e f i t s a t t h e DHSS N e w c a s t l e C e n t r a l 
O f f i c e , t h e DE R e a d i n g and L i v i n g s t o n e c o m p u t e r s t h a t a d m i n i s t e r 
U n e m p l o y m e n t B e n e f i t t o a l l U n e m p l o y m e n t B e n e f i t O f f i c e s v i a a 
s e p a r a t e n e t w o r k , t h e DHSS N o r t h F y l d e C e n t r a l O f f i c e t h a t p a y s 
War P e n s i o n s and v a r i o u s d i s a b l e m e n t b e n e f i t s , p l u s a l l t h e l o c a l 
o f f i c e s , w i l l a l l be i n t e g r a t e d i n t o t h e p r o p o s e d c o m m u n i c a t i o n s 
n e t w o r k . 

"Most o f t h e l o n g - t e r m s a v i n g s w o u l d come f r o m a need f o r 
f e w e r s t a f f i n DHSS and DE, p a r t i c u l a r l y i n l o c a l o f f i c e s . The 
s a v i n g s w o u l d b u i l d u p , p r o j e c t by p r o j e c t , and w o u l d d e p e n d on 
t h e way t h e s t r a t e g y p r o g r e s s e d . I f t h e f u l l p r o g r a m m e o f 
p r o j e c t s w e r e c a r r i e d t h r o u g h on t h e t i m e t a b l e e n v i s a g e d , staff 
savings mould start in 1984 and nould build up, gradually at 
first but sore sharply froB 1990, and could reach a level of 
20-25,000 by 1995. O t h e r f a c t o r s , i n c l u d i n g t h e e x t e n t t o w h i c h 
s a v i n g s w e r e p l o u g h e d b a c k i n t o i m p r o v e m e n t s i n t h e q u a l i t y o f 
s e r v i c e w o u l d a f f e c t t h e e x a c t l e v e l a c h i e v e d . T h e r e w o u l d be 
d i s c u s s i o n s w i t h t h e t r a d e s u n i o n s a b o u t t h e s t a f f i n g 
c o n s e q u e n c e s o f e a c h i n d i v i d u a l p r o j e c t . The a i m w o u l d be t o 
a c h i e v e s a v i n g s g r a d u a l l y t h r o u g h n a t u r a l w a s t a g e . " (DHSS, 1 9 8 2 , 
S o c i a l S e c u r i t y O p e r a t i o n a l S t r a t e g y : A b r i e f g u i d e , p . 1 7 , 
i t a l i c s a d d e d ) . 

The DHSS a d m i t t h a t b e c a u s e o f t h e p r o g r a m m e ' s g r a d u a t e d 
i m p l e m e n t a t i o n o v e r a 15 y e a r p e r i o d , t e c h n o l o g i c a l a d v a n c e s 
c o u l d w e l l f o r c e c h a n g e s on t h e o r i g i n a l DHSS r e c o m m e n d a t i o n s . 
W i t h r e g a r d t o N e w c a s t l e C e n t r a l O f f i c e , G a r f i t s e e s t h i s as a 
v i r t u e : "The b e a u t y o f t h i s p r o g r a m m e i s t h a t i t i s n o t a r i g i d 
b l u e p r i n t , b u t a b l e t o a s s e s s new d i r e c t i o n s and a c c o m m o d a t e new 
p r o p o s a l s . " ( G a r f i t , 3 0 t h S e p t e m b e r , 1 9 8 2 , E v e n i n g C h r o n i c l e , 
p . 9 ) . 
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I w o u l d s u g g e s t t h a t t h e 10-20 y e a r t i m e - s c a l e w i l l 
n e c e s s i t a t e a r a d i c a l r e - a s s e s s m e n t o f t h e p r o p o s a l s w i t h an 
i n e v i t a b l e i n c r e a s e i n t h e p r o j e c t e d 2 0 - 2 5 , 0 0 0 s t a f f 
d i s p l a c e m e n t . 

The DHSS r e a s o n i n g c o n t r a d i c t s i t s e l f . They m a i n t a i n t h a t 
t h e s y s t e m w i l l p r o b a b l y h a v e t o be a l t e r e d i n o r d e r t o 
a c c o m m o d a t e t e c h n o l o g i c a l a d v a n c e , i f t h i s i s so t h e n why s h o u l d 
t h e number o f j o b l o s s e s r e m a i n s t a t i c ? S u r e l y i t i s l i k e l y t h a t 
j o b l o s s e s w i l l i n c r e a s e c o r r e s p o n d i n g l y as m i c r o e l e c t r o n i c 
t e c h n o l o g y i m p r o v e s . The DHSS s h o u l d t h e r e f o r e a t l e a s t a d m i t 
t h e p o s s i b i l i t y o f a l t e r a t i o n s t o t h e number o f s t a f f s a v i n g s by 
w i d e n i n g t h e i r s t a t i s t i c a l f o r e c a s t b a n d i n s t e a d o f m a k i n g f i x e d , 
n a r r o w p r e d i c t i o n s b a s e d on c u r r e n t t e c h n o l o g i c a l d e v e l o p m e n t . 

The a u t h o r was e m p l o y e d a t N e w c a s t l e C e n t r a l O f f i c e f o r 8 
y e a r s , s p e n d i n g m o s t o f h i s t i m e i n t h e P o s t R e c e i p t C e n t r e i n 
E s t a b l i s h m e n t s a n d O r g a n i s a t i o n B r a n c h . The P o s t R e c e i p t r oom 
a c c o m m o d a t e d a b o u t 100 p e o p l e s o r t i n g , o p e n i n g l e t t e r s and 
p a r c e l s , s h u t t l i n g p a p e r and f i l e s a r o u n d t h e r o o m , f i l i n g , 
i n t e r n a l a nd e x t e r n a l p o s t i n g , c h e c k i n g and v a l i d a t i n g d o c u m e n t s , 
o r d e r b o o k s , c h e q u e s , p o s t a l o r d e r s , e t c . , and t y p i n g ; t h e 
i n t r o d u c t i o n o f a u t o m a t e d s o r t i n g m a c h i n e s , e l e c t r o n i c m a i l i n g , 
i n t e r a c t i v e c a b l e t e l e v i s i o n , e l e c t r o n i c m e s s e n g e r s ( s e e t h e 
M a i l m o b i l e , F i g u r e 4, C h a p t e r 4) and a b o u t 10-15 m u l t i - f u n c t i o n a l 
w o r k s t a t i o n s c o u l d p r o b a b l y r e d u c e s t a f f n u m b e r s by 8 0 - 9 0 p e r 
c e n t . 

tly o v e r a l l p e s s i m i s t i c h y p o t h e s i s i s e n d o r s e d by a w e l l 
i n f o r m e d N e w c a s t l e C e n t r a l O f f i c e s e n i o r e x e c u t i v e . On 2 0 t h 
S e p t e m b e r , 1 9 8 2 , v i a a f r e e - a n s w e r q u e s t i o n n a i r e , he t o l d me 
t h a t he f u l l y e x p e c t e d a d r a m a t i c d e c r e a s e i n N e w c a s t l e C e n t r a l 
O f f i c e s t a f f i n g l e v e l s d u r i n g t h e n e x t 10 y e a r s o f a t l e a s t 25 
p e r c e n t b u t w h i c h c o u l d be a s h i g h a s 3 5 - 4 0 p e r c e n t . He 
a n t i c i p a t e s t h a t t h e l a r g e C e n t r a l P e n s i o n s B r a n c h c o u l d 
d i s a p p e a r c o m p l e t e l y and t h i n k s t h a t C h i l d B e n e f i t o p e r a t i o n s a r e 
p a r t i c u l a r l y v u l n e r a b l e . The hug e G e n e r a l I n d e x d e p a r t m e n t , 
w h i c h o n c e f o r m e d a m a j o r p a r t o f R e c o r d s B r a n c h , t h e l a r g e s t 
b r a n c h a t C e n t r a l O f f i c e , i s now o b s o l e t e . The e n t i r e c o u n t r y ' s 
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N a t i o n a l I n s u r a n c e and P e n s i o n r e c o r d s c o n t a i n e d w i t h i n t h e 
n u m e r o u s r o w s o f h e a v y c u m b e r s o i n e b i n d e r s ( s i m i l a r t o t e l e p h o n e 
d i r e c t o r i e s ) h a v e now been t r a n s f e r r e d o n t o a new ICL m a i n - f r a m e 
c o m p u t e r a t W a s h i n g t o n . " T h i s p r o v i d e s i n s t a n t a c c e s s t o a l l 
N a t i o n a l I n s u r a n c e and P e n s i o n s d a t a f o r i n d e x t r a c e s . R e c o r d s 
B r a n c h , C e n t r a l P e n s i o n s B r a n c h and O v e r s e a s B r a n c h h a v e a c c e s s 
v i a v i s u a l d i s p l a y u n i t s - no s p e c i a l i s t t r a i n i n g i s r e q u i r e d . 
I n t h e n e a r f u t u r e we c o u l d l o s e most o f , i f n o t a l l . C e n t r a l 
P e n s i o n s B r a n c h , C o n t r i b u t i o n s B r a n c h , R e c o r d s B r a n c h ( a l r e a d y 
d r a m a t i c a l l y r u n d o w n ) . F i n a n c e D i v i s i o n (now c o n c e n t r a t i n g on 
c o m p u t e r a u d i t ) . E s t a b l i s h m e n t s and O r g a n i s a t i o n B r a n c h -
p r i m a r i l y c o n c e r n e d w i t h i n t e r n a l s t a f f r e c o r d s , and p o s s i b l y 
O v e r s e a s B r a n c h . " 

The l a r g e s t u n i o n a t t h e N e w c a s t l e c o m p l e x i s t h e C i v i l and 
P u b l i c S e r v a n t s A s s o c i a t i o n w i t h a m e m b e r s h i p o f some 7,500 
c l e r i c a l s t a f f . B r a n c h S e c r e t a r y B a r r y Fuge i s i n no d o u b t a b o u t 
t h e p o s s i b l e c o n s e q u e n c e s o f t h e new t e c h n o l o g y : 

"We a r e i n t h e f i r i n g l i n e f o r l a r g e s c a l e r e d u n d a n c i e s u n d e r 
t h i s p l a n f o r c o m p u t e r i s a t i o n . Our u n i o n i s n o t o p p o s e d t o t h e 
i n t r o d u c t i o n o f new t e c h n o l o g y as l o n g as i t b e n e f i t s t h e 
c l a i m a n t s and p r o t e c t s s t a f f j o b s . We w o u l d r a t h e r s e e t h e 
i n t r o d u c t i o n o f a s h o r t e r w o r k i n g week t h a n see t h o u s a n d s o f o u r 
s t a f f on t h e d o l e . N e g o t i a t i o n s w i t h t h e DHSS on t h i s i s s u e a r e 
b e i n g h a n d l e d by o u r n a t i o n a l o f f i c e r s . B u t i t w i l l be t h e c i v i l 
s e r v a n t s i n t h e n o r t h e a s t who w i l l b e a r t h e b r u n t o f any j o b 
l o s s e s . " ( F u g e , 1 6 t h S e p t e m b e r , 19B2, E v e n i n g C h r o n i c l e , p . 1 1 ) . 

The s e n i o r e x e c u t i v e was e m p h a t i c a b o u t t h e need t o e m b r a c e 
m i c r o e l e c t r o n i c t e c h n o l o g y as q u i c k l y as p o s s i b l e b u t was 
e x t r e m e l y p e s s i m i s t i c a b o u t t h e s o c i a l c o n s e q u e n c e s "... we a r e 
f u l l y a w a r e t h a t t a l k o f more l e i s u r e t i m e i s n o t h i n g more t h a n a 
s e r i e s o f m e a n i n g l e s s p l a t i t u d e s and as s u c h , t o t a l l y 
u n r e a l i s t i c . T h e r e i s no way t h a t u n d e r t h e c u r r e n t G o v e r n m e n t 
we w i l l become o t h e r t h a n u n e m p l o y e d . T h e r e i s a b i g o p p o r t u n i t y 
w i t h i n t h e C i v i l S e r v i c e t o i n t r o d u c e j o b s h a r i n g r e s u l t i n g i n 
e v e n a t h r e e d a y week w i t h m i n i m a l l o s s o f s a l a r y . N o t e n o u g h 
a t t e n t i o n i s g i v e n t o t h e p r o b l e m b e c a u s e there is no i n t e n t i o n 
t o use the technology other than to c u t back on staff. 
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We c a n n o t j u s t be s a t i s f i e d w i t h h a l f a c o m p u t e r i s e d s y s t e m 
and a t t e m p t t o r u n an a n c i e n t c l e r i c a l s y s t e m as w e l l . To be 
' c o m p e t i t i v e ' , i . e . t o r u n t h e C i v i l S e r v i c e i n a c o r r e c t and 
s o l v e n t manner w h i c h i s a c c e p t a b l e t o t h e p u b l i c , we must 
i n t r o d u c e new t e c h n o l o g y b u t n o t a t any c o s t . " 

The s e n i o r e x e c u t i v e was c e r t a i n t h a t m u l t i - f u n c t i o n a l 
w o r k s t a t i o n s , w o r d p r o c e s s o r s , m i c r o - c o m p u t e r s ( p o r t a b l e and 
d e s k t o p ) , i n t e r a c t i v e c a b l e t e l e v i s i o n , w o u l d c h a n g e t h e r o l e o f 
t h e t r a d i t i o n a l C i v i l S e r v i c e e x e c u t i v e ( a n d i n d e e d t h e 
t r a d i t i o n a l d u t i e s o f t h e c l e r i c a l s t a f f ) . " E v e r y new 
d e v e l o p m e n t w i t h i n t h e DHSS seems t o be i n e x t r i c a b l y l i n k e d t o , 
a n d d e p e n d e n t u p o n , m i c r o e l e c t r o n i c t e c h n o l o g y . I t i s r e a l i s t i c 
t o a ssume t h a t e v e n t u a l l y we must a l l be r e p l a c e d . T h i s i s 
i n e v i t a b l e and h a s t o be a c c e p t e d . I f we c o u l d f o r e s e e a t i m e 
when m i c r o - t e c h n o l o g y w i l l be a s o c i a l a s s e t t h e n u n d o u b t e d l y we 
w o u l d a c c e p t i t . U n f o r t u n a t e l y no one h a s y e t s e t o u t a p l a n f o r 
t h e C i v i l S e r v i c e t h a t c o u l d i n any s e n s e be d e s c r i b e d as ' i n t h e 
e m p l o y e e s ' i n t e r e s t s ' . 

The C i v i l S e r v i c e h a s o f c o u r s e a l w a y s b e e n b e h i n d t h e t i m e s 
- p r o b a b l y m a i n l y due t o l a c k o f c o - o p e r a t i o n f r o m t h e u n i o n s . 
T h i s l a c k o f c o - o p e r a t i o n i s i n t u r n c a u s e d by l a c k o f u n i o n 
i n v o l v e m e n t i n d e c i s i o n m a k i n g . I t i s now n o r m a l f o r f u t u r e 
p l a n n i n g t o be d e c i d e d u p o n w i t h o u t any u n i o n i n v o l v e m e n t u n t i l 
a f t e r t h e d e c i s i o n t o i m p l e m e n t h a s been t a k e n . " 

The e x e c u t i v e s a i d t h a t new t e c h n o l o g y e d u c a t i o n a l a w a r e n e s s 
p r o g r a m m e s i n v o l v i n g C i v i l S e r v i c e s t a f f c e n t r e d e x c l u s i v e l y upon 
t h e s p e c i f i c m e c h a n i c s o f an i n d i v i d u a l ' s d u t i e s a n d how new 
t e c h n o l o g y may d i r e c t l y a f f e c t t h e i r j o b i n t h e f u t u r e . As C i v i l 
S e r v i c e new t e c h n o l o g y e d u c a t i o n a l a w a r e n e s s p r o g r a m m e s d i d n o t 
e x t e n d b e y o n d t h e s e v e r y n a r r o w p a r a m e t e r s t h e y w e r e , a d m i t t e d 
t h e o f f i c i a l , p a r t i c u l a r l y i n e f f e c t i v e . The e x c e p t i o n t o t h i s 
u n s a t i s f a c t o r y t r e n d i s i n t h e a r e a o f A u t o m a t i c D a t a P r o c e s s i n g 
( A D P ) , w h e r e i t i s a c c e p t e d t h a t b e c a u s e o f t h e n a t u r e o f t h e 
w o r k and t h e i n s i d e k n o w l e d g e o b t a i n e d , s t a f f w i t h i n t h i s s e c t i o n 
a r e f u l l y a w a r e o f t h e u n l i m i t e d p o t e n t i a l o f m i c r o e l e c t r o n i c 
t e c h n o l o g y . 

" A t p r e s e n t . G o v e r n m e n t c u t b a c k s h a v e r e d u c e d t h e number o f 
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home v i s i t s made by l o c a l o f f i c e s t a f f and I w o u l d i m a g i n e 
t h a t t h e p u b l i c w i l l h a v e more d i r e c t c o n t a c t w i t h C i v i l S e r v i c e 
m a c h i n e s s u c h as t h e ' h o l e i n t h e w a l l ' t y p e o f s y s t e m u s e d by 
b a n k s . U n f o r t u n a t e l y h o w e v e r , j u d g i n g b y c u r r e n t S o v e r n m e n t 
t h i n k i n g , I d o u b t v e r y much i f t h e r e w i l l be a g e n e r a l c h a n g e i n 
w o r k i n g p a t t e r n s , i . e . s h o r t e r w o r k i n g d a y , week, month o r y e a r , 
j o b s h a r i n g , e x t r a h o l i d a y , s a b b a t i c a l s , f l e x i b l e r e t i r e m e n t s and 
f i n a n c i a l s e c u r i t y i n t h e f o r m o f a l e i s u r e i n c o m e . The c r i t e r i a 
g o v e r n i n g t h e i n t r o d u c t i o n o f new t e c h n o l o g y i s s i m p l y t o 
e s t a b l i s h a m i n i m u m number o f j o b s b u t n o t n e c e s s a r i l y a t a 
maximum l e v e l o f e f f i c i e n c y . 

I b e l i e v e t h a t many o f t h e j o b l o s s e s w i l l be i n C e n t r a l 
O f f i c e . T h i s i s t h e m a i n a d m i n i s t r a t i v e a r e a and i f l o c a l 
o f f i c e s h a v e d i r e c t c o m p u t e r a c c e s s , and t h e r e i s a r e v i s i o n i n 
b e n e f i t c o n d i t i o n s , I w o u l d e x p e c t a t l e a s t a 35-40 p e r c e n t 
r e d u c t i o n i n s t a f f i n g l e v e l s a t N e w c a s t l e upon Tyne C e n t r a l 
O f f i c e . The C h i l d B e n e f i t s e c t i o n a t W a s h i n g t o n i s e x t r e m e l y 
v u l n e r a b l e as t h e p a y m e n t o f b e n e f i t w o u l d be c a r r i e d o u t s i m p l y 
b y c o m p u t e r w i t h m i n i m a l c h a n g e s i n b e n e f i t c o n d i t i o n s . W i t h i n 
t h e C i v i l S e r v i c e , t h e D e p a r t m e n t o f H e a l t h and S o c i a l S e c u r i t y 
i n p a r t i c u l a r , m i c r o e l e c t r o n i c t e c h n o l o g y i s u s e d now, and I 
s u s p e c t a l w a y s w i l l be u s e d , as a o e a n s o f c u t t i n g s t a f f c o s t s . " 

E m p l o y m e n t Case S t u d y 2: 

T h i s u n o f f i c i a l p e s s i m i s m i s c o n f i r m e d by m i d d l e management 
e x e c u t i v e s w i t h i n a n o t h e r m a j o r n o r t h e a s t e r n C i v i l S e r v i c e 
D e p a r t m e n t . B e c a u s e t h e r e p l y t o t h e f r e e - a n s w e r q u e s t i o n n a i r e 
was n e c e s s a r i l y o b t a i n e d i n a c l a n d e s t i n e m a n n e r , I w i l l n o t 
d i s c l o s e t h e name o f t h e D e p a r t m e n t c o n c e r n e d . The D e p a r t m e n t ' s 
a n s w e r s ( 3 0 t h M a r c h , 1983) a r e p r e c e d e d by t h e i r a c c o m p a n y i n g 
l e t t e r . 

" I h a v e f i n a l l y c o m p l e t e d y o u r q u e s t i o n n a i r e . The v i e w s 
e x p r e s s e d i n i t a r e m a i n l y p e r s o n a l v i e w s f r o m v a r i o u s members o f 
s t a f f . Our a b i l i t y t o move f o r w a r d w i t h m i c r o - t e c h n o l o g y i s 
d e p e n d e n t on G o v e r n m e n t t o a l a r g e e x t e n t . 

The r e p l i e s a r e h a n d w r i t t e n b e c a u s e o f t h e s e n s i t i v i t y o f 
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some o f t h e p o i n t s r a i s e d . I hope y o u f i n d t h e i n f o r m a t i o n 
u s e f u l . " 

C o n c e r n i n g t h e i m p a c t o f m i c r o e l e c t r o n i c t e c h n o l o g y on t h e 
D e p a r t m e n t o v e r t h e n e x t 10 y e a r s "... c e r t a i n s u p p o r t a r e a s w i l l 
h a v e t h e i r r e c o r d s c o n v e r t e d t o a m i c r o e l e c t r o n i c s y s t e m . P a p e r 
f i l e s w i l l n o l o n g e r become w o r k i n g f i l e s b u t m e r e l y a r c h i v e 
m a t e r i a l r e t a i n e d u n d e r l a w . R e f e r e n c i n g w i l l become much e a s i e r 
a n d h o p e f u l l y p u r c h a s e and r e p a y m e n t p r o c e d u r e s w i l l be s p e e d e d 
u p . B u s i n e s s f o r e c a s t i n g , s t a f f i n g f o r e c a s t i n g , and e f f i c i e n c y 
s c r u t i n i e s w i l l become l e s s o n e r o u s m a n u a l t a s k s and w i l l be e a s y 
t o u p d a t e and amend. 

T h e r e w i l l be an o v e r a l l d e c r e a s e i n s t a f f i n g l e v e l s i f 
b u s i n e s s t r e n d s r e m a i n c o n s t a n t . The a c t u a l s c a l e i s v e r y 
d i f f i c u l t t o f o r e c a s t . We a r e a t t h e m e r c y o f t h e f i n a n c i a l 
m a r k e t and G o v e r n m e n t p o l i c i e s . One o f o u r o t h e r o f f i c e s r e d u c e d 
i t s s t a f f i n g by 25 p e r c e n t o v e r a 3 y e a r p e r i o d w h i l s t 
c o n v e r t i n g t o a m a i n - f r a m e c o m p u t e r s y s t e m . I t i s g e n e r a l l y 
a c c e p t e d t h a t a s i m i l a r d e c r e a s e w o u l d o c c u r i n t h i s o f f i c e as 
t e c h n o l o g y p r o g r e s s e s . " 

What s o r t o f m i c r o - t e c h n o l o g y i s c u r r e n t l y u s e d w i t h i n t h e 
D e p a r t m e n t ? 

" V e r y l i t t l e - 2 m i c r o - c o m p u t e r s and 2 w o r d p r o c e s s o r s . " 
A r e t h e r e j o b s o r s e c t i o n s w h i c h h a v e , o r c o u l d become 

o b s o l e t e t h r o u g h t h e i m p l e m e n t a t i o n o f c o m p u t e r i s e d a u t o m a t i o n ? 
"No j o b s h a v e g o n e y e t . B u t i t i s e n v i s a g e d t h a t some a r e a s 

o f t h e o f f i c e ( m a i n l y s p e c i f i c w o r k p r o c e d u r e s ) w i l l become p a r t 
o f h i s t o r y . " 

How much o f t h e D e p a r t m e n t c o u l d become a u t o m a t e d ? 
" A l l f i l i n g a r e a s and r e c o r d k e e p i n g a r e a s c o u l d become 

a u t o m a t e d . 50 p e r c e n t o f c o r r e s p o n d e n c e a r e a s c o u l d become s o . " 
New t e c h n o l o g y - no r e d u n d a n c y a g r e e m e n t s : w o u l d y o u e x p e c t 

s u c h a g r e e m e n t s t o r e s u l t i n s h o r t e r w o r k i n g h o u r s ? 
" E v e n t u a l l y , y e s - b u t t h e no r e d u n d a n c y a g r e e m e n t s a r e 

b e c o m i n g h a r d e r t o n e g o t i a t e . S t a f f w i l l a c c e p t a s h o r t e r 
w o r k i n g week b u t w i l l s t i l l e x p e c t t h e same money w i t h t h e u s u a l 
y e a r l y r i s e s . We w o u l d s t i l l f i n d many s t a f f w i l l i n g t o t a k e 
v o l u n t a r y r e d u n d a n c y / e a r l y r e t i r e m e n t p r o v i d i n g t h a t s u c h t e r r a s 
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w e r e made a t t r a c t i v e e n o u g h . W i t h t h e C i v i l S e r v i c e t h i s i s 
n e g o t i a t e d v i r t u a l l y by G o v e r n m e n t . The C i v i l S e r v i c e has a s e t 
o f g u i d e l i n e s a g r e e d by t h e T r a d e U n i o n s i d e f o r t h e i n t r o d u c t i o n 
o f new t e c h n o l o g y a n d t h i s i s d e v o l v e d t o l o c a l l e v e l . T h e r e a r e 
u n f o r t u n a t e l y many s n a g s y e t t o i r o n o u t . " 

Do y o u t h i n k t h e D e p a r t m e n t s h o u l d i m p l e m e n t m i c r o e l e c t r o n i c 
t e c h n o l o g y as q u i c k l y as p o s s i b l e ? 

"The a n s w e r h a s t o be y e s - b u t we may be d o i n g o u r s e l v e s o u t 
o f a j o b . " 

Do y o u b e l i e v e t h e D e p a r t m e n t i s f u l l y a w a r e o f t h e p o t e n t i a l 
b e n e f i t s o f m i c r o - t e c h n o l o g y ? 

"Yes - b u t f u n d i n g / l a b o u r r e l a t i o n s / e d u c a t i o n a r e s t u m b l i n g 
b l o c k s . " 

How do y o u v i e w t h e p o s s i b l e i n t r o d u c t i o n o f new t e c h n o l o g y ? 
"The common v i e w i n t h e o f f i c e i s one o f g r e a t i n t e r e s t -

c e r t a i n l y f r o m t h e management s i d e - s t a f f may v i e w new 
t e c h n o l o g y w i t h some s u s p i c i o n . " 

Do y o u t h i n k t h e r e a r e e n o u g h new t e c h n o l o g y e d u c a t i o n a l 
a w a r e n e s s p r o g r a m m e s i n v o l v i n g D e p a r t m e n t a l s t a f f ? 

" T h i s b e i n g t h e C i v i l S e r v i c e a l l c h a n g e s a r e g r a d u a l . The 
A u t o m a t i c D a t a P r o c e s s i n g p e r s o n n e l a t t e n d c o u r s e s on t h e 
d e v e l o p m e n t o f new t e c h n o l o g y b u t c l e r i c a l s t a f f a r e n o t i n v o l v e d 
i n a n y g r e a t d e t a i l . " 

Do y o u b e l i e v e t h e D e p a r t m e n t w a n t t o i m p l e m e n t t h e new 
t e c h n o l o g y ? 

" H a r d t o s a y b e c a u s e we a r e s u b j e c t t o G o v e r n m e n t a l c o n t r o l 
a n d many l e v e l s o f m a n agement. I f t h e G o v e r n m e n t has a p o s i t i v e 
p o l i c y on new t e c h n o l o g y i t h a s n o t f i l t e r e d down t o my l e v e l . " 

W o u l d y o u w e l c o m e w o r k i n g w i t h m i c r o - t e c h n o l o g y ? 
" M o s t a n s w e r s I r e c e i v e d w o u l d w e l c o m e t h e o p p o r t u n i t y . " 
What p l a n s a r e t h e r e f o r t h e i n t r o d u c t i o n o f m i c r o e l e c t r o n i c 

b a s e d t e c h n o l o g y ? 
" S t a t i o n e r y S t o r e s / O f f i c e S e r v i c e s h a v e a m i c r o - c o m p u t e r . 

M anagement I n f o r m a t i o n U n i t h a s o n e f o r e s t i m a t i n g and 
s t a t i s t i c s . P e r s o n n e l g r o u p a r e c u r r e n t l y u n d e r s c r u t i n y . " 

The m i d d l e management e x e c u t i v e s t o l d me t h a t t e c h n o l o g i c a l 
c h a n g e ha d b e e n s l o w d u r i n g t h e i r t i m e w i t h t h e D e p a r t m e n t and 
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( f r o m t h e f o l l o w i n g a s c e n d i n g s c a l e : e v o l u t i o n a r y , s l o w , a v e r a g e , 
f a s t o r r e v o l u t i o n a r y ) , j u d g e d t h e g e n e r a l r a t e o f C i v i l S e r v i c e 
t e c h n o l o g i c a l c h a n g e t o be s i m i l a r l y s l o w . They d i d h o w e v e r 
e x p e c t w o r k s t a t i o n s t o become c o m m o n p l a c e w i t h i n t h e D e p a r t m e n t 
and i n o t h e r s i m i l a r a d m i n i s t r a t i v e / e x e c u t i v e / c l e r i c a l c o m p l e x e s 
by a r o u n d 1 9 9 0 , t h u s a l l o w i n g i n f o r m a t i o n t o be u p - d a t e d 
c o n t i n u o u s l y r a t h e r t h a n v i a a p a t t e r n o f i n c r e m e n t a l w o r k 
p r o c e d u r e s . 

What l e v e l s do y o u t h i n k u n e m p l o y m e n t w i l l h a v e r e a c h e d by 
1 9 9 0 - 1 9 9 5 ? (A r o u g h e s t i m a t e ) . 

" U n l e s s G o v e r n m e n t p r o v i d e s t h e e d u c a t i o n / s t i m u l u s f o r 
a l t e r n a t i v e e m p l o y m e n t and t h e r e i s a s o c i a l a t t i t u d i n a l c h a n g e 
t o t h e t y p e o f j o b s d o n e - a r o u n d 5 m i l l i o n . " 

As y e t , t h e e x e c u t i v e s d i d n o t b e l i e v e t h e r e was a s h i f t away 
f r o m t h e t r a d i t i o n a l w o r k e t h i c t o some f o r m o f l e i s u r e o r 
a c t i v i t y o r i e n t a t e d e t h o s . They a g r e e d w i t h my s u g g e s t i o n t h a t 
we c o u l d be h e a d i n g f o r s e r i o u s i n d u s t r i a l / s o c i a l d i s r u p t i o n i f 
t h e r e c o n t i n u e s t o be v i r t u a l l y no p o l i t i c a l , TUC, CBI d i a l o g u e 
a b o u t t h e s o c i a l c o n s e q u e n c e s o f m i c r o e l e c t r o n i c t e c h n o l o g y . 

The D e p a r t m e n t a l m i d d l e managment e x e c u t i v e s c o n c l u d e d t h e 
q u e s t i o n n a i r e w i t h t h e f o l l o w i n g s t a t e m e n t : 

" T h i s was a d i f f i c u l t q u e s t i o n n a i r e t o c o m p l e t e , p a r t l y i n 
v i e w o f t h e h e a v y w o r k l o a d we h a v e b e e n s u b j e c t e d t o and p a r t l y 
b e c a u s e o f t h e l e v e l a t w h i c h i t was c o m p l e t e d ( m i d d l e 
m a n a g e m e n t ) . S e n i o r management w o u l d n o t h a v e had t i m e t o 
c o m p l e t e i t and w o u l d p e r h a p s h a v e been more r e s t r i c t e d i n t h e 
i n f o r m a t i o n / p o l i c y m a t t e r s t h e y w e r e a b l e t o d i s c u s s . 

You h a v e m a i n l y b e e n p r e s e n t e d w i t h p e r s o n a l v i e w s a d m i t t e d l y 
some b a s e d on e x p e r i e n c e . B e c a u s e o f t h e s e n s i t i v e n a t u r e o f t h e 
q u e s t i o n n a i r e I w i l l n o t be k e e p i n g c o p i e s o f t h i s r e p l y . " 

( T h e I n l a n d R e v e n u e , i n a m a s s i v e c o m p u t e r i s e d a u t o m a t i o n 
p r o g r a m m e i n v o l v i n g 17,717 c o m p u t e r t e r m i n a l s l i n k e d t o 44 ICL 
m a i n - f r a m e c o m p u t e r s , i n t e n d t o r e d u c e t h e i r c l e r i c a l s t a f f by 
7,000 by 1987. F u t u r e C i v i l S e r v i c e o f f i c e a u t o m a t i o n p r o j e c t s 
w i l l i n c l u d e t h e c o m p r e h e n s i v e c o m p u t e r i s a t i o n o f t h e D r i v e r and 
V e h i c l e L i c e n c i n g C e n t r e a t Swansea and t h e p r o d u c t i o n o f 
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s p e c i a l i s e d s o f t w a r e t h a t c a n q u i c k l y and a c c u r a t e l y c a l c u l a t e 
t h e v a r i o u s r a t e s o f U n e m p l o y m e n t B e n e f i t , S u p p l e m e n t a r y and 
P e n s i o n A l l o w a n c e s , F a m i l y I n c o m e S u p p l e m e n t s ( F I S ) , I n v a l i d i t y 
B e n e f i t s , I n d u s t r i a l D e a t h B e n e f i t s e t c . ) . 

E m p l o y m e n t Case S t u d y 3: 

On 2 6 t h O c t o b e r , 1 9 8 2 , a s e n i o r m anager and c h a i r m a n o f t h e 
l o c a l t r a d e u n i o n b r a n c h f r o m one o f t h e p r i n c i p a l n a t i o n a l i s e d 
i n d u s t r i e s d i s c u s s e d w i t h me t h e e f f e c t s o f m i c r o - t e c h n o l o g y 
b a s e d u p o n my f r e e - a n s w e r q u e s t i o n n a i r e . 

"The i m p a c t o f m i c r o e l e c t r o n i c s on t h e o r g a n i s a t i o n o v e r t h e 
n e x t d e c a d e w i l l r e s u l t i n i n c r e a s i n g a u t o m a t i o n , o r g a n i s a t i o n a l 
r e - s t r u c t u r i n g a n d s t a f f r e d u c t i o n s . " A t p r e s e n t t h e y r u n a 
H o n e y w e l l m a i n - f r a m e c o m p u t e r d e a l i n g s p e c i f i c a l l y w i t h p a y r o l l s 
a n d c r e d i t s e t c . D u r i n g t h e p a s t 4 y e a r s , u n d e r t h e g u i d e l i n e s 
o f a new t e c h n o l o g y - no r e d u n d a n c y a g r e e m e n t , t h e y h a v e 
i n t r o d u c e d w o r d p r o c e s s o r s a n d Commodore PET m i c r o - c o m p u t e r s . 

W i t h i n t h e N e w c a s t l e o f f i c e , w o r d p r o c e s s i n g h a s r e d u c e d t h e 
t y p i n g p o o l b y a b o u t a t h i r d f r o m 16 t o 11 g i r l s . The p o o l was 
t h e n s p l i t i n t o m i n i p o o l s c o n s i s t i n g o f 3 o r 4 g i r l s w i t h d i r e c t 
c o n t a c t w i t h an o r g a n i s a t i o n m a n a g e r . R a t h e r t h a n f l o o d i n g t h e 
p o o l w i t h e v e r y f o r m o f c o p y , t h e m anager c o u l d r e d u c e t h e t o t a l 
o n g o i n g w o r k l o a d b y p u t t i n g a ' h o l d ' on some o r a l l n o n - e s s e n t i a l 
t y p i n g . 

From v a r i o u s e x p e r i m e n t a l e x e r c i s e s i t was f o u n d t h a t m o d e s t 
s t a f f s a v i n g s c o u l d be made a t t h e c l e r i c a l l e v e l - d i f f i c u l t i e s 
a r o s e h o w e v e r w i t h t h e r e l u c t a n c e o f s e n i o r management t o c h a n g e 
t h e o r g a n i s a t i o n a l s t r u c t u r e o f t h e i r w o r k p r o c e d u r e s , o t h e r w i s e 
l a b o u r s a v i n g s c o u l d h a v e b e e n i n c r e a s e d s u b s t a n t i a l l y . 

A l l t h e i n d u s t r y ' s e x i s t i n g t e c h n o l o g y s h o u l d be s e e n a s j u s t 
t h e i n i t i a l s t a g e s o f a g r a d u a l b u i l d i n g p r o c e s s . On t h e b a s i s o f 
a s e r i e s o f r e c o m m e n d a t i o n s by i n t e r n a l c a p i t a l and l a b o u r s a v i n g 
s t u d i e s t h e o r g a n i s a t i o n i s now e m b a r k i n g u p o n a c o m p r e h e n s i v e 5 
y e a r o f f i c e a u t o m a t i o n p r o g r a m m e . T h e i r i n t e n t i o n i s t o i n s t a l l 
a b o u t 2 0 0 w o r k s t a t i o n s i n t o t h e N e w c a s t l e o f f i c e by 1 9 8 5 - 8 6 , a l l 
o f w h i c h w o u l d be l i n k e d t o a c e n t r a l m a i n - f r a m e c o m p u t e r . 
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The 200 w o r k s t a t i o n s w i l l be d i v i d e d among t h e 1200 
n o n - m a n u a l s t a f f . The 6-1 r a t i o i n N e w c a s t l e i s n o t n e c e s s a r i l y 
r e p r e s e n t a t i v e t h r o u g h o u t t h e c o u n t r y - l e v e l s c o u l d r a n g e f r o m 
3-1 t o 8 - 1 . By 1986 t h e r e w i l l be one w o r d p r o c e s s o r f o r e v e r y 
2-3 members o f s t a f f . ( T h e o r g a n i s a t i o n e x p e c t s t h e c o s t o f w o r d 
p r o c e s s o r s t o f a l l by more t h a n 50 p e r c e n t - a f u r t h e r d e c r e a s e 
may mean a 1-1 r a t i o . I n 1984 w o r d p r o c e s s o r s r a n g e d f r o m 
a p p r o x i m a t e l y £1,000 - £ 3 , 0 0 0 ) . O v e r a l l s t a f f r e d u c t i o n s a r e 
d e p e n d e n t u p o n t h e a m o u n t o f e x e c u t i v e and c l e r i c a l 
o r g a n i s a t i o n a l c h a n g e , i m p r o v e m e n t s o r l a c k o f t h e n i n c u s t o m e r 
s e r v i c e , new t e c h n o l o g y p r o d u c t i v i t y i n c r e a s e s i n d i r e c t b i l l i n g , 
g e n e r a l o f f i c e p r o c e d u r e s a n d i n m a n a g e r i a l and p r o f e s s i o n a l 
o u t p u t - a 15-20 p e r c e n t i n c r e a s e w o u l d r e s u l t i n c o n s i d e r a b l y 
m o r e j o b l o s s e s . C u r r e n t p r o j e c t i o n s c a l c u l a t e a m o d e s t -
a v e r a g e s t a f f d i s p l a c e m e n t . H o w e v e r , i t was p o i n t e d o u t t h a t t h e 
t r e n d was t o w a r d s a s t e a d y d e c r e a s e i n n u m b e r s w i t h i n t h e 
o r g a n i s a t i o n and a l t h o u g h t h e c h a n g i n g t e c h n o l o g y made e m p l o y m e n t 
l e v e l s d i f f i c u l t t o p r e d i c t , t h e s i t u a t i o n w o u l d u n d o u b t e d l y g e t 
w o r s e . 

M i c r o - t e c h n o l o g y w i l l s i g n i f i c a n t l y r e d u c e s t a f f n u m b e r s i n 
t h e d a t a p r e p a r a t i o n , c o m p u t e r , c l e r i c a l and t y p i n g / s e c r e t a r i a l 
s e c t o r s o f t h e o r g a n i s a t i o n . The l e a s t a f f e c t e d a r e a w i l l be 
t h a t o f m a n a g e r i a l and p r o f e s s i o n a l s t a f f . W i t h r e g a r d t o t h e 
number o f j o b s g a i n e d t h e p e r c e n t a g e s r a n g e d f r o m n i l t o v e r y 
s m a l l . ( A l t h o u g h p r e c i s e p e r c e n t a g e s w e r e g i v e n t o me, t h e i r 
s e n s i t i v i t y was s u c h , t h e m anager d i d n o t w a n t t h e m i n c l u d e d i n 
t h e t h e s i s . ) 

I f t h e r e was p r o v i s i o n f o r a l e i s u r e i n c o m e o r s o c i a l wage 
t h e s e n i o r m a n a g e r was c o n f i d e n t m o s t o p p o s i t i o n t o 
m i c r o - t e c h n o l o g y w o u l d d i s a p p e a r . He a g r e e d t h a t new t e c h n o l o g y 
- no r e d u n d a n c y a g r e e m e n t s s h o u l d i n c l u d e d i s c u s s i o n s on a 
s h o r t e r w o r k i n g week b u t a t t h e moment t h i s was n o t h a p p e n i n g . 
The c o n c e p t o f w o r k i n g f r o m home was n o t c o n s i d e r e d a p p l i c a b l e t o 
t h e i r p a r t i c u l a r i n d u s t r y . 

The o r g a n i s a t i o n s h o u l d , a n d i s e m b r a c i n g t h e t e c h n o l o g y as 
q u i c k l y as p o s s i b l e - i n d e e d t h e i r S e n i o r E x e c u t i v e was s a i d t o 
be k e e n l y a w a r e o f a l l t h e t e c h n o l o g i c a l p o t e n t i a l 
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m i c r o e l e c t r o n i c s p r o v i d e d . O f f i c e a u t o m a t i o n i n v a r i a b l y means an 
e n o r m o u s r e - t r a i n i n g p r o g r a m m e . N o n e t h e l e s s , I was p a r t i c u l a r l y 
i m p r e s s e d w i t h t h e i r c u r r e n t e d u c a t i o n a l a w a r e n e s s s c h e m e s . They 
r u n a l a r g e c o u r s e t e a c h i n g c o m p u t e r p r o g r a m m i n g and h a v e v a r i o u s 
s e l f - p r o g r a m m i n g s c h e m e s w h e r e b y t w o Commodore 'PETS' a r e p a s s e d 
a r o u n d t h e s t a f f and a n y o n e who i s i n t e r e s t e d c a n t a k e t h e 
m a c h i n e home and e i t h e r l e a r n t h e BASIC p r o g r a m m i n g l a n g u a g e o r 
s i m p l y p l a y w i t h i t - i t becomes a l m o s t l i k e a new t o y . The 
c o m p u t e r , by i t s v e r y n a t u r e , a t t r a c t s ' u s e r p a r t i c i p a t i o n ' . 

A p p r o x i m a t e l y a t h i r d o f a l l s t a f f w i t h i n t h e o r g a n i s a t i o n 
w i l l be i n v o l v e d i n t h e f o l l o w i n g l e a r n i n g p r o g r a m m e s : a w a r e n e s s 
t r a i n i n g r e g a r d i n g a u t o m a t e d o f f i c e s y s t e m s and t h e i r p o t e n t i a l , 
d e s i g n i n g and w r i t i n g p r o g r a m s , s p e c i a l i s e d t r a i n i n g i n 
c o m m u n i c a t i n g an d e d i t i n g d a t a i n p u t f o r u s e on a p r i v a t e 
v i e w d a t a s y s t e m and i n f o r m a t i o n r e t r i e v a l f r o m e x t e r n a l 
d a t a b a s e s . 

The r a t e o f t e c h n o l o g i c a l c h a n g e w i t h i n t h e i n d u s t r y h a s i n 
t h e p a s t b e e n e v o l u t i o n a r y b u t now i t c o u l d d e f i n i t e l y be 
d e s c r i b e d as b e i n g f a s t . The o r g a n i s a t i o n i s more c e n t r a l i s e d 
t h a n b e f o r e and t h i s w i l l p r o b a b l y r e s u l t i n a r e d u c t i o n i n t h e 
n umber o f i n d i v i d u a l o r g a n i s a t i o n b r a n c h e s . B e i n g c h a i r m a n o f 
t h e l o c a l t r a d e u n i o n b r a n c h , t h e s e n i o r manager s t r e s s e d he was 
w e l l a w a r e o f t h e d e s p e r a t e n e e d f o r s h o r t e r h o u r s , w o r k s h a r i n g , 
e x t r a h o l i d a y , s a b b a t i c a l s , f l e x i b l e r e t i r e m e n t s and f i n a n c i a l 
s e c u r i t y v i a a l e i s u r e i n c o m e b u t d i d n o t e x p e c t a g e n e r a l c h a n g e 
i n w o r k i n g p a t t e r n s f o r a t l e a s t 5 y e a r s , and i n d e e d , c o u l d 
e n v i s a g e c o n t i n u i n g r i s i n g u n e m p l o y m e n t r e a c h i n g 7-8 m i l l i o n by 
1 9 9 0 . 

He a g r e e d t h a t i f t h e p r e s e n t s i t u a t i o n c o n t i n u e s , o f 
v i r t u a l l y no p o l i t i c a l d i a l o g u e a b o u t t h e p o t e n t i a l l y e x p l o s i v e 
s o c i a l p r o b l e m s t h e n B r i t a i n c o u l d w e l l f a c e s e r i o u s 
i n d u s t r i a l / s o c i a l d i s r u p t i o n - t h u s e n c o u r a g i n g a L u d d i t e 
r e a c t i o n t o w a r d s t h e t e c h n o l o g y . The o r g a n i s a t i o n h a s a new 
t e c h o l o g y - no r e d u n d a n c y a g r e e m e n t c u r r e n t l y i n o p e r a t i o n b u t 
t h i s e x p i r e s i n 1984 and " r e n e w i n g s u c h a g r e e m e n t s i s b e c o m i n g 
i n c r e a s i n g l y d i f f i c u l t " . 

On t h e s u b j e c t o f l e i s u r e and e d u c a t i o n - t h o s e who r e t i r e 
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f r o m t h e o r g a n i s a t i o n do r e c e i v e g u i d a n c e on how b e s t t o e n j o y 
t h e i r f r e e t i m e t h r o u g h an ' e d u c a t i o n f o r l e i s u r e ' c o u r s e . 
H o w e v e r no scheme e x i s t e d f o r t h o s e , u s u a l l y i n t h e i r e a r l y 5 0 ' s , 
who l e f t v i a a v o l u n t a r y s e v e r a n c e p r o g r a m m e . 

The s e n i o r m a n a g e r d i d n o t s e e a n y s i g n s o f a s h i f t away f r o m 
t h e d e e p l y e n g r a i n e d w o r k e t h i c t o a more l e i s u r e d s o c i e t y w h i c h , 
he s a i d , was r e g r e t t a b l e . The i n t e r v i e w c o n c l u d e d w i t h h i m 
e x p r e s s i n g t o t a l a g r e e m e n t w i t h my p r o p o s a l s a d v o c a t i n g a m a s s i v e 
i n c r e a s e i n t h e v o l u m e and c o n t e n t o f o u r e d u c a t i o n a l , h e a l t h , 
s o c i a l , l e i s u r e a n d s p o r t s s e r v i c e s . 

E m p l o y m e n t Case S t u d y 4: 

On 1 3 t h O c t o b e r , 1 9 8 2 , I v i s i t e d one o f t h e c o u n t r y ' s m a j o r 
n a t i o n a l i s e d i n d u s t r i e s and t a l k e d t o t w o s e n i o r m a n a g e r s a b o u t 
t h e p o t e n t i a l i m p a c t o f m i c r o - t e c h n o l o g y . ( T h e y d i d n o t w i s h t o 
a n s w e r t h e q u e s t i o n n a i r e b u t a g r e e d t o d i s c u s s t h e t o p i c i n 
g e n e r a l ) . 

" Over t h e n e x t 2 y e a r s s t a f f i n g l e v e l s w i l l p r o b a b l y be 
m a i n t a i n e d , h o w e v e r , i n t h e l o n g e r t e r m o v e r a 10 y e a r p e r i o d 
t h e r e w i l l be a s i g n i f i c a n t r e d u c t i o n i n t h e n u i ^ e r o f s t a f f 
r e q u i r e d . 

M o s t o f t h e o r g a n i s a t i o n w i l l become f u l l y c o m p u t e r i s e d -
c u r r e n t l y , we a r e u s i n g w o r d p r o c e s s o r s , m i c r o - c o m p u t e r s and 
m a i n - f r a m e c o m p u t e r s and h a v e r e c e n t l y b e e n d i s c u s s i n g a l o n g 
t e r m p l a n f o r a f u l l y i n t e g r a t e d c o m p u t e r i s e d s y s t e m w i t h IBM 
w h i c h w o u l d i n c l u d e t h e i n t r o d u c t i o n o f m u l t i - f u n c t i o n a l 
w o r k s t a t i o n s . The s y s t e m w o u l d e n a b l e t h e i n t e g r a t i o n o f a l l t h e 
o r g a n i s a t i o n a l d i v i s i o n s : f i n a n c e , p e r s o n n e l , p l a n n i n g e t c . , 
w h i c h a t p r e s e n t o p e r a t e i n d e p e n d e n t l y . T h e r e w o u l d be a 
s u b s t a n t i a l i m p r o v e m e n t i n e f f i c i e n c y and an i n e v i t a b l e d e c r e a s e 
i n s t a f f . The o r g a n i s a t i o n i s b e i n g s q u e e z e d by p o l i t i c a l 
c o n s t r a i n t s t h a t w i l l h a v e a l a r g e r i m p a c t on e m p l o y m e n t t h a n 
m i c r o - t e c h n o l o g y . H o w e v e r t h e number o f r e d u n d a n c i e s w i l l d e p e n d 
u p o n t h e n a t u r e o f f u t u r e g o v e r n m e n t a l p o l i c i e s and t h e 
d e v e l o p m e n t and i m p l e m e n t a t i o n o f c o m p u t e r i s e d a u t o m a t i o n . 

The e l e c t r o n i c o f f i c e i s a l r e a d y h e r e , i n d e e d a l l t h e 
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t e c h n o l o g y n e c e s s a r y i s r e a d i l y a v a i l a b l e f o r i m p l e m e n t a t i o n -
t h e d i f f i c u l t i e s a r e p r e d o m i n a n t l y s o c i a l . Any t a l k o f new 
t e c h n o l o g y i s i m m e d i a t e l y v i e w e d as m e a n i n g r e d u n d a n c i e s . The 
i s s u e s a r e e x t r e m e l y s e n s i t i v e . T h e r e seems t o be a d e s p e r a t e 
n e e d f o r a c h a n g e i n a t t i t u d e t o w a r d s u n e m p l o y m e n t . The 
i n t r o d u c t i o n o f c a b l e t e l e v i s i o n and t h e e s t a b l i s h m e n t o f a 
n a t i o n a l c o m m u n i c a t i o n s g r i d n e t w o r k w i l l r e v o l u t i o n i s e t h e 
s e r v i c e t h e i n d u s t r y p r o v i d e s t o t h e p u b l i c . O r g a n i s a t i o n 
e x e c u t i v e s w o r k i n g a t home i s a d i s t i n c t p o s s i b i l i t y p r o b a b l y as 
a f o r m o f n e t w o r k i n g w h e r e e m p l o y e e s c a n a l s o t a k e on c o n t r a c t 
w o r k - t h i s i s a l r e a d y b e i n g d o n e a t Rank X e r o x . " ( P a r a p h r a s e d 
e x t e n s i v e l y ) . 

T h e y t o l d me t h a t t h e y w e r e e x t r e m e l y i m p r e s s e d by t h e 
c a p a b i l i t i e s o f t h e i r c u r r e n t s o f t w a r e ... a l t h o u g h t h e y w e r e 
f u l l y a w a r e t h a t w e l l b e f o r e t h e s e h o r i z o n s w e r e r e a c h e d t h e i r 
s o f t w a r e / h a r d w a r e w o u l d p r o b a b l y be c o m p l e t e l y o b s o l e t e . The 
p l a n n i n g d e p a r t m e n t w h i c h i n v o l v e s t h e p r o c e s s i n g o f d a t a w i l l 
p r o b a b l y become t o t a l l y a u t o m a t e d . B u t i n g e n e r a l t h e a u t o m a t i o n 
o f t h e o r g a n i s a t i o n w o u l d move v e r y s l o w l y . One o f t h e s e n i o r 
m a n a g e r s s a i d t h a t he d i d n o t t h i n k u n e m p l o y m e n t w o u l d e v e r f a l l 
b e l o w 3 m i l l i o n a n d a g r e e d t h a t p a t t e r n s o f w o r k w i l l h a v e t o 
c h a n g e . 

E m p l o y m e n t Case S t u d y 5: 

On 6 t h O c t o b e r , 1 9 8 2 , an e x e c u t i v e o f f i c i a l f r o m one o f t h e 
l e a d i n g b a n k s i n t h e c o u n t r y c o m p l e t e d my f r e e - a n s w e r 
q u e s t i o n n a i r e w i t h t h e f o l l o w i n g r e s u l t s : 

The e x e c u t i v e t o l d me t h a t m i c r o e l e c t r o n i c t e c h n o l o g y was 
l i a b l e t o h a v e a c o n s i d e r a b l e i m p a c t w i t h i n t h e i r o r g a n i s a t i o n . 
" I n t h e s h o r t t e r m t h e l a b o u r f o r c e w i l l p r o b a b l y d e c r e a s e b y 
a b o u t 10 p e r c e n t - by means o f n a t u r a l w a s t a g e , f o r e x a m p l e : 
e a r l y r e t i r e m e n t , v a c a n c i e s n o t f i l l e d a f t e r p r e g n a n c i e s e t c . I n 
t h e m i d - t e r m t h e r e may w e l l be a r e d u c t i o n i n t h e w o r k i n g week 
a l t h o u g h c o m p a n i e s a r e l i k e l y t o s e e t h i s a s i n c r e a s i n g c o s t s and 
s o l i t t l e a t t e n t i o n i s b e i n g g i v e n t o t h e p r o b l e m ; f o r e x a m p l e : 
b a n k s t a f f w o r k i n g on S a t u r d a y s s i m p l y means e x t r a h o u r s - no 
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t i m e o f f i s g i v e n i n l i e u , and no new s t a f f r e c r u i t e d . H o w e v e r , 
g i v e n t h e w i d e s p r e a d a d o p t i o n o f c a s h d i s p e n s e r s and home 
b a n k i n g , by 1 9 9 0 - 1 9 9 5 t h e t o t a l c o m p u t e r i s a t i o n o f i n d i v i d u a l 
b r a n c h e s c o u l d l e a d t o a 75 p e r c e n t r e d u c t i o n i n p r e s e n t 
s t a f f i n g l e v e l s . 

C o u n t e r s e r v i c e , t h e p r o c e s s i n g o f c h e q u e s , c r e d i t s , and 
s e c r e t a r i a l w o r k w i l l a l l be s p e e d e d up by m i c r o e l e c t r o n i c 
t e c h n o l o g y , f o r e x a m p l e : a u t o m a t i c c a s h d i s p e n s e r s - more a r e 
c o n s t a n t l y b e i n g f i t t e d j m i c r o p r o c e s s o r c o n t r o l l e d m a c h i n e s f o r 
t h e w e i g h i n g o f b a n k n o t e s - g i v i n g an i n s t a n t r e a d o u t as s o o n 
a s money i s p a i d i n | p o i n t o f s a l e t e r m i n a l s i n s h o p s w i l l be 
l i n k e d d i r e c t l y t o b a n k c o m p u t e r s ; t h e u s e o f p l a s t i c c a r d s 
e l i m i n a t i n g v o u c h e r s ( c h e q u e s , c r e d i t s , d e b i t s , t r a n s f e r s f r o m 
a c c o u n t s , d e p o s i t s e t c . ) a n d t h e u t i l i z a t i o n o f w o r d p r o c e s s i n g . 

The s e c r e t a r i a l s i d e a n d p o s s s i b l y t h e m a c h i n e room s t a f f who 
p r o c e s s a l l t h e v o u c h e r s , c o u l d f i n d t h e i r j o b s made o b s o l e t e 
t h r o u g h a u t o m a t i o n ... many p e o p l e a r e s t i l l p a i d i n c a s h b u t 
t h i s i s u n l i k e l y t o c o n t i n u e i n d e f i n i t e l y , i n s t e a d i t i s l i k e l y 
t h a t d i r e c t c r e d i t i n g w i l l become c o m m o n p l a c e . 

A p o s s i b l e c o m p e n s a t o r y f a c t o r i s t h a t b a n k i n g i s b e c o m i n g 
m o r e p e r s o n a l i s e d - b o t h t h e r e c e p t i o n i s t and t h e p e r s o n a l b a n k e r 
s i t o u t s i d e t h e ' b r a n c h s e c u r e a r e a ' a n d d e a l w i t h c u s t o m e r 
e n q u i r i e s , c o m p l a i n t s a n d t r y t o m a r k e t t h e b a n k ' s s e r v i c e s . 
R e c e p t i o n i s t s do t h i s f o r a n y c u s t o m e r w h e r e a s p e r s o n a l b a n k e r s 
a r e a l l o c a t e d a number o f a c c o u n t s t o l o o k a f t e r , f o r e x a m p l e : 
A-E a n d d e a l w i t h t h e m s p e c i f i c a l l y . 

I t i s i n t h i s a r e a t h a t j o b s w i l l p r o b a b l y i n c r e a s e . 
M a r k e t i n g i s a n e c e s s a r y f e a t u r e o f b a n k i n g a n d p e o p l e a r e b e t t e r 
a t i t t h a n m a c h i n e s . More s t a f f a r e l i k e l y t o be f r e e d by 
t e c h n o l o g y f r o m mundane j o b s t o m a r k e t t h e b a n k ' s s e r v i c e s and 
a n s w e r c u s t o m e r q u e r i e s . The p e r s o n a l t o u c h i s v e r y i m p o r t a n t i n 
b a n k i n g and s t a f f w i l l be n e e d e d t o c o m p e n s a t e f o r a l l t h e 
m a c h i n e s . 

I f t h e r e was p r o v i s i o n f o r a l e i s u r e i n c o m e g i v i n g p e o p l e 
f i n a n c i a l s e c u r i t y , w o r k w o u l d d e c r e a s e i n i m p o r t a n c e a n d t o a 
g r e a t e x t e n t o p p o s i t i o n t o new t e c h n o l o g y w o u l d d i s a p p e a r . 
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H o w e v e r p e o p l e n e e d some g o a l t o a c h i e v e and w o r k g i v e s t h e m t h i s 
i n t h e f o r m o f p r o m o t i o n o r i n c r e a s e d k n o w l e d g e ... i t g i v e s a 
f e e l i n g o f p u r p o s e t o l i f e , a d i r e c t i o n , s a t i s f i e s t h e n e e d o f 
a m b i t i o n and e n a b l e s t h e i n d i v i d u a l t o a p p r e c i a t e and e n j o y 
h i s / h e r l e i s u r e t i m e . 

The b a n k m u s t e m b r a c e m i c r o e l e c t r o n i c t e c h n o l o g y as q u i c k l y 
a s p o s s i b l e ... i t i s t h e o n l y way t o r e m a i n c o m p e t i t i v e - b u t a 
p a r a l l e l i n c r e a s e i n c u s t o m e r r e l a t i o n s h i p s i s a l s o r e q u i r e d . 
The b a n k i s f u l l y a w a r e o f a l l t h e p o t e n t i a l b e n e f i t s -
e s p e c i a l l y w i t h r e g a r d t o l a b o u r s a v i n g and e f f i c i e n c y . 

The i n t r o d u c t i o n o f t h e t e c h n o l o g y i s i n e v i t a b l e and 
d e s i r a b l e i f p e r s o n a l c u s t o m e r c o n t a c t c o u l d be i n c r e a s e d and 
e n h a n c e d by f r e e i n g s t a f f f r o m m o n o t o n o u s , u n i n t e r e s t i n g d u t i e s 
... i t w o u l d be u n d e s i r a b l e t o j u s t s i m p l y c u t e m p l o y m e n t . 

T h e r e i s a n e e d f o r more new t e c h n o l o g y e d u c a t i o n a l a w a r e n e s s 
p r o g r a m m e s i n v o l v i n g company s t a f f ... k n o w i n g how t o o p e r a t e 
p o r t a b l e m i c r o - c o m p u t e r s ... t h i s w i l l a l l o w g r e a t e r f l e x i b i l i t y 
w i t h t h e p o s s i b i l i t y o f w o r k i n g f r o m home. The p o r t a b l e 
m i c r o - c o m p u t e r w i l l mean t h e bank e x e c u t i v e w i l l h a v e more 
i n f o r m a t i o n r e a d i l y a t h a n d when m a k i n g d e c i s i o n s b u t w i l l 
p r o b a b l y s u f f e r f r o m g r e a t e r c o n t r o l f r o m h e a d o f f i c e . " 

The a c t u a l r a t e o f t e c h n o l o g i c a l c h a n g e w i t h i n t h e 
o r g a n i s a t i o n was e s t i m a t e d as b e i n g ' f a s t ' ( f r o m t h e f o l l o w i n g 
a s c e n d i n g s c a l e : e v o l u t i o n a r y , s l o w , a v e r a g e , f a s t o r 
r e v o l u t i o n a r y ) . "The i n t r o d u c t i o n o f w o r k s t a t i o n s i s l i k e l y t o 
become c o m m o n p l a c e by a r o u n d 1990 b o t h i n t h i s o r g a n i s a t i o n and 
i n o t h e r s i m i l a r a d m i n i s t r a t i v e / e x e c u t i v e / c l e r i c a l l y b a s e d 
o f f i c e s . 

T h e r e w i l l e v e n t u a l l y be a g e n e r a l c h a n g e i n t h e p a t t e r n s o f 
w o r k b u t i t w i l l be v e r y much i n t h e l o n g t e r m . B u t when i t d o e s 
h a p p e n i t w i l l be a g o o d t h i n g s i n c e t h e r e w i l l be l e s s w o r k t o 
do a n d w h a t t h e r e i s w i l l p r o b a b l y be s h a r e d . I n t h e f u t u r e we 
w i l l p r o b a b l y n e e d t o e d u c a t e p e o p l e t o e n j o y t h e i r l e i s u r e t i m e 
s i n c e w i t h o u t w o r k p e o p l e become b o r e d a n d r e s t l e s s . 

T h e r e w i l l h a v e t o be a move t o w a r d s a l e i s u r e e t h i c ... and 
a l a r g e - s c a l e e x p a n s i o n o f e d u c a t i o n a l , h e a l t h a n d l e i s u r e 
s e r v i c e s w o u l d be d e s i r a b l e and may h a p p e n e v e n t u a l l y b u t i t i s 
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d o u b t f u l w h e t h e r i t c a n o c c u r when t h e m o n e t a r y s y s t e m i s i n i t s 
p r e s e n t s t a t e . " 

E m p l o y m e n t Case S t u d y 6: 

On 1 4 t h N o v e m b e r , 1 9 8 2 , I v i s i t e d t h e R e g i o n a l H e a d q u a r t e r s 
o f o n e o f t h e 4 m a j o r b a n k s an d s p o k e t o t h e i r R e g i o n a l M a n a g e r . 
A l t h o u g h he d i d n o t h a v e t h e t i m e t o c o m p l e t e t h e q u e s t i o n a i r e 
a n d d i d n o t w i s h t o go t h r o u g h s p e c i f i c q u e s t i o n s , he a g r e e d t o 
an i n f o r m a l i n t e r v i e w . 

The R e g i o n a l M anager d i d n o t e n v i s a g e m i c r o e l e c t r o n i c 
t e c h n o l o g y h a v i n g a n y n o t i c e a b l e e f f e c t u pon t h e i r , o r i n d e e d on 
a n y o t h e r b a n k i n g e s t a b l i s h m e n t . " I n 1961 t h e company i n s t a l l e d 
t h e i r f i r s t c o m p u t e r s y s t e m i n t o one o f t h e i r L o n d o n b r a n c h e s , a t 
t h a t t i m e t h e o r g a n i s a t i o n e m p l o y e d 2 4 , 0 0 0 - we now e m p l o y some 
4 5 , 0 0 0 . D u r i n g t h i s p e r i o d t h e r e was a v a s t i n c r e a s e i n t h e 
a m o u n t o f w o r k h a n d l e d b y t h e b a n k . B u s i n e s s h a s been r i s i n g by 
8 p e r c e n t e a c h y e a r and o v e r t h e p a s t 15 y e a r s t h e bank d o u b l e d 
i t s n umber o f a c c o u n t s , p r o c u r i n g 8 m i l l i o n c o n t r a c t s 
r e p r e s e n t i n g m o r e t h a n 800 m i l l i o n a n n u a l t r a n s a c t i o n s r e q u i r i n g 
6 1 m i l l i o n b a n k s t a t e m e n t s . F u r t h e r m o r e , w i t h a b o u t SO p e r c e n t 
o f t h e p o p u l a t i o n n o t h a v i n g a b a n k a c c o u n t t h e r e i s t h e d i s t i n c t 
p o s s i b i l i t y o f s u b s t a n t i a l b u s i n e s s e x p a n s i o n . " 

( B u t r a t h e r t h a n c r e a t e more e m p l o y m e n t I w o u l d a r g u e t h a t 
t h i s u n t a p p e d b u s i n e s s r e s o u r c e m e r e l y h e i g h t e n s t h e i n c e n t i v e t o 
become e v e n more h i g h l y a u t o m a t e d ) . 

N e v e r t h e l e s s , due t o t h e new t e c h n o l o g y s t a f f i n g l e v e l s had 
a c t u a l l y i n c r e a s e d . "What t h e t e c h n o l o g y d o e s d o , i s r e d u c e t h e 
r a t e o f i n c r e a s e . C o n s e q u e n t l y t h e r e w i l l p r o b a b l y be no f u r t h e r 
g r o w t h i n s t a f f n u m b e r s o v e r t h e n e x t 5 y e a r s . " B a n k - f r o n t and 
o f f - b a n k l o c a t i o n a u t o m a t i c c a s h d i s p e n s e r s , t h e i n t r o d u c t i o n o f 
i n t e r a c t i v e c a b l e t e l e v i s i o n by 1986 a n d s u b s e q u e n t t e l e - b a n k i n g 
w o u l d , t h o u g h t t h e m a n a g e r , h a v e l i t t l e i m p a c t . What m i g h t 
a f f e c t t h e l a b o u r f o r c e w o u l d be i n d u s t r y - b a n k c o m p u t e r l i n k s -
b u t o t h e r w i s e he was e x t r e m e l y s c e p t i c a l o f t h e p r e d i c t e d c h a n g e . 
" P e o p l e do n o t l i k e c h a n g e " , he t o l d me, " t h e y i m m e d i a t e l y f e e l 

t h r e a t e n e d . No d o u b t b a n k i n g w i l l d e v e l o p a l o n g w i t h t h e 
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t e c h n o l o g y b u t i t w i l l be a v e r y s l o w p r o c e s s . " 
I p u t i t t o h i m t h a t s u r e l y a m a s s i v e i n c r e a s e i n c h e a p , 

c o m p u t i n g p o w e r w o u l d i n e v i t a b l y i m p r o v e p r o d u c t i v i t y and r e d u c e 
l a b o u r c o s t s . B u t a g a i n , he c o n s i d e r e d t h i s w o u l d make l i t t l e 
d i f f e r e n c e . "The t r e n d i s t o w a r d s e n s u r i n g a b e t t e r c u s t o m e r 
s e r v i c e - many p e o p l e , e s p e c i a l l y t h e e l d e r l y , d i s l i k e d e a l i n g 
w i t h a u t o m a t i c c a s h d i s p e n s e r s , t h e y w o u l d much p r e f e r t o 
m a i n t a i n p e r s o n a l c o n t a c t w i t h b a n k i n g o f f i c i a l s . A l l c a s h 
d i s p e n s e r s h a v e d o n e i s t a k e away t h e s i n g l e t r a n s a c t i o n f r o m t h e 
c o u n t e r c l e r k , s h o r t e n e d q u e u e s and h o p e f u l l y i m p r o v e d t h e 
s e r v i c e . The b a n k h a s r e c e n t l y i n s t a l l e d an a u t o m a t e d t e l l e r 
m a c h i n e i n t o a f a c t o r y r u n by a l a r g e e l e c t r i c a l f i r m and as a 
d i r e c t r e s u l t t h e c o n t r o l l i n g l o c a l b r a n c h h a s d o u b l e d i t s s t a f f 
f r o m 6 t o 1 2 . " ( M o s t o f t h e e x t r a w o r k i s i n v o l v e d i n 
m a i n t e n a n c e ) . 

The M anager a g r e e d w i t h t h e g e n e r a l o u t l i n e o f t h e i d e a l t y p e 
p r e - i n d u s t r i a l , i n d u s t r i a l a n d i n f o r m a t i o n - a g e o f f i c e p l a n s and 
t h o u g h t i t was j u s t p o s s i b l e t h a t t h e y c o u l d be a p p l i e d t o 
b a n k i n g . M o r e o v e r , I p r e s s e d h i m t o t r y t o c o n s i d e r and e n v i s a g e 
w h a t c o u l d h a p p e n g i v e n a s u d d e n t e c h n o l o g i c a l e x p l o s i o n w h e r e b y 
f i n a n c i a l and i n t e r n a t i o n a l i m p e r a t i v e s c o m p e l B r i t i s h 
m a n u f a c t u r i n g a n d s e r v i c e s e c t o r i n d u s t r y t o a d o p t u n r e s e r v e d l y 
a l l t h e a v a i l a b l e d e v e l o p m e n t s i n m i c r o e l e c t r o n i c t e c h n o l o g y . He 
c o n c e d e d t h a t s u c h a t e c h n o l o g i c a l e x p l o s i o n was i n d e e d q u i t e 
p o s s i b l e . 

The l a r g e s c a l e a u t o m a t i o n o f b a n k i n g c o u l d l e a d t o w h a t he 
d e s c r i b e d a s ' c a s h ' o r 'money' s h o p s w h e r e e v e r y f o r m o f b u s i n e s s 
t r a n s a c t i o n , i n c l u d i n g l o a n s , w o u l d be c o n d u c t e d t h r o u g h a s e r i e s 
o f s o p h i s t i c a t e d , t o t a l l y a u t o m a t e d m a c h i n e s . "These ' s h o p s ' 
w o u l d be r e s p o n s i b l e f o r c r e d i t s t o r i n g a n d a d m i n i s t e r i n g c a s h , 
c h e q u e b o o k s , c h e q u e s , s t a t e m e n t s , p e r s o n a l l o a n s e t c . 
A l t h o u g h " , he a d d e d " t h e c u s t o m e r may o m i t some v i t a l i n f o r m a t i o n 
w h i c h c o u l d mean a m a c h i n e m i g h t n o t be a b l e t o d e a l e f f e c t i v e l y 
w i t h t h e r e q u i r e d t r a n s a c t i o n . " 

( B u t s u r e l y , t e l e - b a n k i n g v i a c a b l e t e l e v i s i o n c o u l d o b v i a t e 
a l l s u c h p r o b l e m s b y a d v i s i n g t h e c u s t o m e r o f a l l t h e n e c e s s a r y 
d a t a b e f o r e , f o r e x a m p l e , a l o a n c o u l d be s e c u r e d ) . 
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" A l l management and c o r p o r a t e e x p e r t i s e c o u l d be p o o l e d i n t o 
a r e g i o n a l or n a t i o n a l c e n t r a l i s e d caucus - t h e s e o f f i c e s would 
f o r m t h e n u c l e u s o f a c o m p u t e r i s e d c o m m u n i c a t i o n s n e t w o r k l i n k i n g 
a l l t h e 'cash s h o p s ' c o u n t r y - w i d e . The 'cash shop' however, may 
p r o v o k e p u b l i c o p p o s i t i o n t o t h e machines t h e m s e l v e s . " (3 or 4 
f i n a n c i a l a d v i s o r s i n each shop c o u l d q u i c k l y a l l e v i a t e any 
i n i t i a l p r o b l e m s . And i n any case t h e bank i s a l r e a d y 
p o s i t i o n i n g s t a f f i n ' p u b l i c s p a c e ' i n o r d e r t o d e a l w i t h 
p e o p l e ' s q u e r i e s ) . " U n d o u b t e d l y t h e r e w i l l be an i n c r e a s e i n 
l e i s u r e t i m e b u t w h e t h e r o r n o t p e o p l e w i l l l i k e i t i s v e r y much 
d e p e n d e n t upon i n d i v i d u a l temperament and t h e bank's i n i t a t i v e i n 
t a k i n g r e s p o n s i b i l i t y t o t e a c h p e o p l e t o e n j o y l o n g e r p e r i o d s o f 
f r e e t i m e . I t i s a m a r v e l l o u s t h i n g t o be p e r f e c t l y happy d o i n g 
a b s o l u t e l y n o t h i n g . " (Employment Case Study 6 was p a r a p h r a s e d 
e x t e n s i v e l y ) . 

Employment Case S t u d y 7 i 

T h i s p a r t i c u l a r case s t u d y o f a l e a d i n g n o r t h e r n b u i l d i n g 
s o c i e t y t a k e s t h e f o r m o f 2 s e p a r a t e q u e s t i o n n a i r e s . The Data 
P r o c e s s i n g C o n t r o l l e r was w i l l i n g t o c o m p l e t e t h e p r i n c i p a l 
f r e e - a n s w e r q u e s t i o n n a i r e and a f t e r some d i s c u s s i o n i t was agr e e d 
t h a t a much s h o r t e r , l e s s c o n t r o v e r s i a l f r e e - a n s w e r q u e s t i o n n a i r e 
c o u l d be d i s t r i b u t e d among a s e l e c t i o n o f managers w i t h i n head 
o f f i c e . I d u l y r e c e i v e d t h e r e p l i e s on 1 6 t h Hay, 1983. 

F i r s t , an a c c o u n t by t h e Data P r o c e s s i n g C o n t r o l l e r a d a p t e d 
f r o m t h e c o n v e n t i o n a l , e x t e n s i v e f r e e - a n s w e r q u e s t i o n n a i r e . 

"The e f f e c t s o f m i c r o e l e c t r o n i c t e c h n o l o g y w i l l be 
e v o l u t i o n a r y . The computer has a l r e a d y e x t e n d e d i t s e l f t o t h e 
w o r k p l a c e v i a v i s u a l d i s p l a y u n i t t e r m i n a l s and t h e n e x t 10 y e a r s 
w i l l see more s o p h i s t i c a t e d t e r m i n a l s w i t h m u l t i - f u n c t i o n use, 
s e l f - o p e r a t e d t e r m i n a l s f o r c u s t o m e r s and t e r m i n a l s f o r e x e c u t i v e 
use. B u i l d i n g s o c i e t i e s a r e a g r o w t h i n d u s t r y . We would do w e l l 
t o m a i n t a i n e x i s t i n g s t a f f l e v e l s . There w i l l be a swi n g t o w a r d s 
t e c h n i c a l and r e s e a r c h s t a f f away f r o m a d m i n i s t r a t i v e s t a f f . 

Our c u r r e n t h a r d w a r e i n c l u d e s an ICL main-frame c o m p u t e r , 
s e v e r a l v . d . u . w o r k s t a t i o n s and one A p p l e m i c r o - c o m p u t e r . Over 
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t h e p a s t 10 y e a r s v a r i o u s j o b s and s e c t i o n s have become 
o b s o l e t e because of t h e a d o p t i o n o f new t e c h n o l o g y - t h i s H i l l 
c o n t i n u e . B u i l d i n g s o c i e t i e s a r e p u r e l y ' o f f i c e s ' and t h e degree 
o f a u t o m a t i o n M i l l depend on t h e o f f i c e t e c h n o l o g y a v a i l a b l e . 
T h e r e r e m a i n s a h i g h number of a d m i n i s t r a t i v e t a s k s d e s p i t e 
c o m p u t e r s y s t e m s . 

The H o r k i n g week i s now 37 h o u r s . T h i s has s t e a d i l y 
d e c r e a s e d o v e r t h e y e a r s and w i l l d e c r e a s e f u r t h e r w i t h 
a u t o m a t i o n . A g a i n I see i t as an e v o l u t i o n a r y p r o c e s s . Perhaps 
new t e c h n o l o g y - no r e d u n d a n c y a greements w i l l r e s u l t i n f e w e r 
w o r k i n g h o u r s ; t h e r e i s a l o t o f t a l k b u t i t i s a l l t o o 
t h e o r e t i c a l . Mhen r e a l s i t u a t i o n s draw near t h e n r e a l d e c i s i o n s 
M i l l f o l l o w . 

U n d o u b t e d l y we want t o i m p l e m e n t m i c r o e l e c t r o n i c t e c h n o l o g y 
as q u i c k l y as p o s s i b l e b u t w i t h c o m m e r c i a l r e a l i t y i n mind. Me 
r e a l i s e t h e p o t e n t i a l b e n e f i t s of c o m p u t e r i s e d a u t o m a t i o n ( l a b o u r 
s a v i n g s , i n c r e a s e d p r o d u c t i v i t y and h i g h e r e f f i c i e n c y l e v e l s ) b u t 
we need t h e r i g h t e q u i p m e n t a t t h e r i g h t p r i c e . I view t h e 
i n t r o d u c t i o n o f m i c r o - t e c h n o l o g y w i t h g u a r d e d e n t h u s i a s m . 

Most of t h e new t e c h n o l o g y e d u c a t i o n a l awareness programmes 
b o r d e r on s c i e n c e f i c t i o n and t e n d t o be more o p i n i o n t h a n f a c t . 
The f u n d a m e n t a l r o l e o f t h e e x e c u t i v e w i l l n o t change w i t h 
m i c r o - t e c h n o l o g y b u t t h e r e s o u r c e s he i s p l a n n i n g and t h e means 
o f o b t a i n i n g c o r p o r a t e o b j e c t i v e s w i l l change. Me w i l l i m p l e m e n t 
t h e new t e c h n o l o g y as i t becomes c o m m e r c i a l l y a v a i l a b l e . Our 
i m m e d i a t e p l a n s i n t h i s a r e a w i l l be a move t o w a r d s c o u n t e r t o p 
t e r m i n a l s and s e l f - s e r v i c e b a n k i n g . Me a l r e a d y have c o n v e n t i o n a l 
w o r k s t a t i o n s . The n e x t move i s t o w a r d c o m m u n i c a t i v e , i n t e g r a t e d 
m u l t i - f u n c t i o n a l w o r k s t a t i o n s . 

A g e n e r a l change i n w o r k i n g p a t t e r n s ( i . e . i n c r e a s i n g l y more 
f r e e t i m e ) w i l l e v o l v e . I b e l i e v e t h e pace of change w i l l n o t be 
f o r c e d by t e c h n o l o g y b u t by s o c i a l p a t t e r n s w h i c h w i l l t a k e p l a c e 
i n a n a t u r a l way and n o t be h e l d back by l a c k of means, e.g. 
P r e s t e l has n o t made an i m p a c t because t h e p u b l i c were n o t r e a d y 
f o r i t . 

The main p r o b l e m i n e d u c a t i n g p e o p l e t o e n j o y t h e i r l e i s u r e 
t i m e i s t h e work e t h i c i n s t i l l e d i n us a l l . Most p e o p l e c o u l d 
e n j o y t h e m s e l v e s i f t h e y d i d n o t f e e l g u i l t y a b o u t n o t w o r k i n g . " 
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At t h e r e q u e s t o f t h e Data P r o c e s s i n g C o n t r o l l e r t h e 
f o l l o w i n g q u e s t i o n n a i r e , c o m p l e t e d by 4 head o f f i c e managers, 
n e c e s s a r i l y e x c l u d e d any c o n t r o v e r s i a l r e f e r e n c e s t o t h e a c t u a l 
o r g a n i s a t i o n c o n e r n e d ; t h e r e f o r e a l l t h e q u e s t i o n s were couched 
i n g e n e r a l r a t h e r t h a n s p e c i f i c t e r m s . For c o n v e n i e n c e and 
s i m p l i c i t y each q u e s t i o n w i l l be f o l l o w e d i n t u r n by a 
c o m p i l a t i o n o f t h e r e s p o n s e s g i v e n . 

(1) How aware a r e you o f t h e new d e v e l o p m e n t s t a k i n g p l a c e 
w i t h i n t h e f i e l d o f o f f i c e t e c h n o l o g y ? ( i . e . c o m m u n i c a t i v e 
i n t e g r a t e d m u l t i - f u n c t i o n a l w o r k s t a t i o n s ) . 

" I am aware of t h e t e c h n o l o g y m e n t i o n e d . " 
" I am aware t h a t numerous and f a r - r e a c h i n g d e v e l o p m e n t s i n 

o f f i c e t e c h n o l o g y a r e t a k i n g p l a c e b u t have a l i m i t e d knowledge 
of s p e c i f i c d e v e l o p m e n t s . Hy main s o u r c e s o f i n f o r m a t i o n on 
i n n o v a t i o n s o f t h i s t y p e come f r o m e i t h e r t e l e v i s i o n , t h e p r e s s 
o r c i r c u l a r s on s p e c i f i c t y p e s o f new t e c h n o l o g y . " 

" I f e e l r e a s o n a b l y aware of t h e t y p e and c a p a b i l i t y o f 
m achines on t h e m a r k e t a l t h o u g h n o t i n t e r m s o f s p e c i f i c models." 

" I am f u l l y aware of t h e s o r t o f t h i n g s t h a t a r e a v a i l a b l e . " 

(2) What a r e y o u r v i e w s on such i n n o v a t i o n s ? 

" I t h i n k t h e y have made a s i g n i f i c a n t c o n t r i b u t i o n t o (a) 
e f f i c i e n c y , ( b) c e s s a t i o n o f d r u d g e r y and ( c ) unemployment." 

"There a r e o b v i o u s a d v a n t a g e s and d i s a d v a n t a g e s a l t h o u g h 1 
d o n ' t b e l i e v e i n t h e c o n c e p t of men b e i n g r e p l a c e d by machine. 
O f f i c e t e c h n o l o g y w h i c h makes an o r g a n i s a t i o n more e f f i c i e n t , 
e f f e c t i v e and c o m p e t i t i v e i s a good t h i n g b u t n o t t o t h e 
d e t r i m e n t o f t h e e m p l o y e e s . " 

"Such i n n o v a t i o n s a r e o b v i o u s l y d e s i r a b l e p r o v i d e d t h e 
m achine meets t h e p r o b l e m r a t h e r t h a n f i n d i n g a p r o b l e m t o meet 
t h e m a chine." 

"My v i e w s a r e somewhat m i x e d . On t h e one hand, I am v e r y 
much i n f a v o u r o f making f u l l use of w o r k - s a v i n g d e v i c e s i f t h e y 
can be c o s t j u s t i f i e d . On t h e o t h e r hand, t h e r e a r e s i g n i f i c a n t 
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c o n t r o l p r o b l e m s a s s o c i a t e d w i t h t h e c o n c e p t o f t h e ' p a p e r - l e s s ' 
o f f i c e w h i c h can n o t a l w a y s be e a s i l y overcome. The i n t r o d u c t i o n 
o f such i n n o v a t i o n s must t a k e i n t o c o n s i d e r a t i o n t h e j o b 
s a t i s f a c t i o n o f t h e c l e r i c a l or even m a n a g e r i a l employees who 
w o u l d o p e r a t e them, as w e l l as s a v i n g c o s t s ( i f t h i s i s a c t u a l l y 
t h e c a s e ) and i m p r o v i n g t h e q u a l i t y o f o u t p u t f r o m t h e system and 
i t s r e l i a b i l i t y . I t i s n o t s u f f i c i e n t t o l o o k o n l y a t t h e 
b e n e f i t s i f t h e r e a r e s i g n i f i c a n t d i s a d v a n t a g e s i n o t h e r a r e a s . " 

( 3 ) Do you b e l i e v e t h a t t h e c o m p r e h e n s i v e i m p l e m e n t a t i o n o f 
m i c r o e l e c t r o n i c t e c h n o l o g y i s d e s i r a b l e ? 

"Yes, b u t t h o s e who may have been f o r c e d t o j o i n t h e d o l e 
queue because o f i t w o u l d n o t a g r e e . " 

"Yes, p r o v i d e d t h e t e c h n o l o g y i s b e i n g used f o r b e n e f i c i a l 
p u r p o s e s . T h i s however, i s n o t n e c e s s a r i l y t h e case and i n a r e a s 
s uch as d e f e n c e b o t h East and West can be accused of u s i n g new 
t e c h n o l o g y f o r d e t r i m e n t a l p u r p o s e s . " 

"No. I n a l o t o f c a s e s i t may t h e o r e t i c a l l y i n c r e a s e 
e f f i c i e n c y b u t i n p r a c t i c e make j o b s l e s s i n t e r e s t i n g . " 

" A l m o s t i n v a r i a b l y , y e s . " 

(4 ) Do you e x p e c t a d r a m a t i c i n c r e a s e i n m i c r o e l e c t r o n i c a l l y 
based consumer h a r d w a r e / s o f t w a r e ? ( i . e . home m i c r o - c o m p u t e r s , 
v i d e o c a s s e t t e r e c o r d e r s , v i d e o d i s c m a c h i n e s , t e l e v i s i o n s w i t h 
c a b l e and s a t e l l i t e f a c i l i t i e s , h i - f i / a u d i o s t e r e o s y s t e m s , 
c a s s e t t e s , d i s c s and programmes e t c . ) . 

" P r o b a b l y n o t d r a m a t i c a l l y . Cost must be an i n h i b i t i n g 
f a c t o r . E.g. I do n o t e n v i s a g e e v e r y o n e r u s h i n g o u t t o buy new 
d i g i t a l a u d i o s y s t e m s t o r e p l a c e t h e i r e x i s t i n g s t e r e o . The 
you n g e r g e n e r a t i o n a r e more aware o f t h e w o r l d o f 
m i c r o - e l e c t r o n i c based consumer goods b u t t h e i r e n t h u s i a s m w i l l 
be b a l a n c e d by t h e l a c k of i n t e r e s t of an a g e i n g p o p u l a t i o n . " 

"As s o c i e t y becomes more accustomed t o m i c r o e l e c t r o n i c based 
consumer goods demand w i l l u n d o u b t e d l y i n c r e a s e and I t h i n k by 
t h e end o f t h i s c e n t u r y we w i l l be a more e l e c t r o n i c based 
s o c i e t y i n UK." 
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"Yes." 
"Yes, e s p e c i a l l y i f p r i c e s c o n t i n u e t o f a l l . " 

( 5 ) M i t h a c t u a l unemployment a t a r o u n d 4.5 - 5 m i l l i o n , and 
g i v e n a r a p i d a c c e l e r a t i o n i n t h e i m p l e m e n t a t i o n o f 
m i c r o e l e c t r o n i c t e c h n o l o g y - do you t h i n k t h e r e s h o u l d be a 
r e d u c t i o n i n t h e number o f w o r k i n g h o u r s , e x t r a h o l i d a y , 
s a b b a t i c a l s , f l e x i b l e r e t i r e m e n t s and p o s s i b l y a l e i s u r e income 
p r o v i d i n g f i n a n c i a l s e c u r i t y and a g e n e r a l a t t i t u d i n a l s h i f t away 
f r o m t h e P r o t e s t a n t / P u r i t a n work e t h i c t o an a c t i v i t y or l e i s u r e 
o r i e n t a t e d e t h o s ? 

" I t h i n k t h e s i t u a t i o n has a l r e a d y been f o r c e d upon us by a 
w o r l d - w i d e r e c e s s i o n . How we cope depends on our a b i l i t y t o 
compete w i t h o t h e r h i g h l y i n d u s t r i a l i s e d n a t i o n s i . e . can t h e 
p r o d u c e r s e a r n enough t o p r o v i d e t h e n e c e s s a r y " t r a n s f e r o f 
pa y m e n t s " t o t h e n o n - p r o d u c e r s . Changes i n a t t i t u d e s a r e 
n e c e s s a r y b u t I f i n d t h e c o n c e p t o f a change t o a l e i s u r e e t h i c 
r a t h e r d i f f i c u l t t o g r a s p . I t may w e l l come i n some f u t u r e 
U t o p i a . I n t h e p r e s e n t r e a l w o r l d , however, we e i t h e r p r o d u c e 
and e a r n o r we go u n d e r . " 

" I n n o v a t i o n s i n t e c h n o l o g y s h o u l d c r e a t e new j o b s i n new 
i n d u s t r i e s t o r e p l a c e t h e o l d e r d e c a y i n g i n d u s t r i e s . A move 
t o w a r d s s h o r t e r w o r k i n g h o u r s e t c . i s d e s i r a b l e p r o v i d e d t h e 
c o u n t r y ' s economy, t h e o r g a n i s a t i o n and t h e i n d i v i d u a l do n o t 
s u f f e r . I w o u l d i m a g i n e a s t a b l e mix o f t h e work and l e i s u r e 
e t h i c w o u l d p r o v e t o be s u i t a b l e . " 

"To an e x t e n t y e s . I c e r t a i n l y f e e l t h a t unemployment w i l l 
n o t be s o l v e d by j o b c r e a t i o n and we must change s o c i e t y ' s 
a t t i t u d e t o w a r d s d u r a t i o n o f w o r k i n g l i f e . I f e e l e a r l y 
r e t i r e m e n t and o v e r t i m e r e s t r i c t i o n s as law would be a f i r s t 
s t e p . " 

" I t h i n k t h a t t h e r e must be a s i g n i f i c a n t move i n t h i s 
d i r e c t i o n b e f o r e t h e end o f t h e c e n t u r y , however i t w i l l be 
d i f f i c u l t t o p e r s u a d e t h o s e who hai^e p a i d , f u l l - t i m e employment 
t h a t t h e y can n o t e x p e c t t o be p a i d t h e same amount f o r w o r k i n g 
s h o r t e r h o u r s . T h i s c o u l d w e l l be a s i g n i f i c a n t p o l i t i c a l 
p r o b l e m i n t h e f u t u r e . I t i s n o t g e n e r a l l y p o s s i b l e t o make f u l l 
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use o f i n c r e a s e d l e i s u r e t i m e w i t h o u t h a v i n g some money t o spend, 
on h o b b i e s and o t h e r l e i s u r e a c t i v i t i e s , t h e r e f o r e i t i s l i k e l y 
t h a t o n l y t h o s e i n b e t t e r - p a i d j o b s w i l l be a b l e t o r e g a r d such 
an a r r a n g e m e n t as a good t h i n g . There must be many among t h o s e 
c u r r e n t l y unemployed who w o u l d be a b l e t o make e x c e l l e n t use o f , 
s a y , a home c o m p u t e r t o occupy a l a r g e p a r t of t h e i r l e i s u r e 
t i m e , b u t have no way o f a f f o r d i n g such a ' t o y ' o u t of t h e i r v e r y 
low i ncomes. ( P e r h a p s t h e y s h o u l d be a v a i l a b l e on t h e N a t i o n a l 
H e a l t h ! ) " 

The answers g i v e n by t h e Data P r o c e s s i n g C o n t r o l l e r i n 
p a r t i c u l a r a r e somewhat p a r a d o x i c a l . W h i l s t a c k n o w l e d g i n g t h e 
need t o i m p l e m e n t new t e c h n o l o g y as q u i c k l y as p o s s i b l e , he sees 
t h e p r o l i f e r a t i o n of c o m p u t e r i s e d a u t o m a t i o n as b e i n g an 
e v o l u t i o n a r y p r o c e s s . Y e t , when t h e s e v i e w s a r e s e t w i t h i n t h e 
c o n t e x t o f c u r r e n t d e v e l o p m e n t s , t h e y do n o t appear t o a p p r e c i a t e 
t h e p o t e n t i a l speed of b u i l d i n g s o c i e t y t e c h n o l o g i c a l change. 

A p r i m e example of t h i s i s t h e H o o e l i n k home b a n k i n g and 
t e l e - s h o p p i n g s e r v i c e d e v e l o p e d by t h e N o t t i n g h a m B u i l d i n g 
S o c i e t y i n a s s o c i a t i o n w i t h B r i t i s h Telecom and t h e Bank of 
S c o t l a n d . I t i s , as t h e s a l e s l i t e r a t u r e p o i n t s o u t , " B r i t a i n ' s 
f i r s t home b a n k i n g and t e l e - s h o p p i n g s e r v i c e . I m a g i n e a b u i l d i n g 
s o c i e t y , bank, d e p a r t m e n t s t o r e and a m a s s i v e i n f o r m a t i o n s e r v i c e 
i n y o u r l i v i n g room." ( N o t t i n g h a m B u i l d i n g S o c i e t y , 1983, 
H o m e l i n k P u b l i c i t y L i t e r a t u r e ) . 

The s y s t e m o p e r a t e s v i a a d o m e s t i c computer t e r m i n a l -
t e l e v i s i o n r e c e i v e r l i n k and e x t e r n a l c o m m u n i c a t i o n i s v i a t h e 
c o n v e n t i o n a l t e l e p h o n e n e t w o r k . Homelink e n a b l e s t h e i n d i v i d u a l 
t o c a l l up h i s / h e r c u r r e n t and u p - d a t e d bank and/or b u i l d i n g 
s o c i e t y s t a t e m e n t / a c c o u n t , i s s u e cheques, pay i n or w i t h d r a w 
c a s h , o r d e r goods and s e r v i c e s , a r r a n g e h o l i d a y s and send 
e l e c t r o n i c l e t t e r s o r messages. I n a d d i t i o n , t h e s y stem a l s o 
p a t c h e s i n t o t h e v a s t P r e s t e l n e t w o r k w h i c h p r o v i d e s access t o 
i n f o r m a t i o n and e n t e r t a i n m e n t s e r v i c e s , i . e . news, w e a t h e r , 
s p o r t , t r a f f i c i n f o r m a t i o n , cinema and t h e a t r e g u i d e s , t r a v e l 
d a t a , r e s t a u r a n t menus, r e c i p e s e t c . A l l t h i s i n f o r m a t i o n can be 
a c c e s s e d 24 h o u r s a day, 7 days a week, 365 days a y e a r , a t a 
c o s t o f a few pence per week. But t h e e x c l u s i v i t y of t h e 
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H o m e l i n k system i s t h a t u n l i k e P r e s t e l o r T e l e t e x t , t h e 
N o t t i n g h a m B u i l d i n g S o c i e t y ' s s e r v i c e i s i n t e r a c t i v e t h u s 
f a c i l i t a t i n g i n s t a n t r e t r i e v a l and a c c e s s t o p e r s o n a l f i n a n c i a l 
i n f o r m a t i o n and t o g e n e r a l i n f o r m a t i o n and e n t e r t a i n m e n t 
s e r v i c e s . 

By k e y i n g i n t h e a p p r o p r i a t e codes t h e i n d i v i d u a l can o r d e r , 
a u t h o r i s e payment and a r r a n g e f o r d e l i v e r y of goods f r o m an 
i n c r e a s i n g number of d e p a r t m e n t s t o r e s , i . e . Comet, H.H.Smith, 
T r i d e n t , T e l e f u s i o n e t c . , and f r o m a v a r i e t y o f s u p e r m a r k e t s . 

John M e b s t e r , t h e G e n e r a l Manager of t h e N o t t i n g h a m B u i l d i n g 
S o c i e t y , i s c o n f i d e n t t h a t t h e i r company has t a k e n t h e c o r r e c t 
i n n o v a t o r y and p o s i t i v e i n i t i a t i v e i n p a r t i a l l y d e v e l o p i n g t h e 
u n l i m i t e d p o t e n t i a l o f m i c r o e l e c t r o n i c t e c h n o l o g y . 

" T h i s system has t h e same p o t e n t i a l t o r e v o l u t i o n i s e y o u r 
l i f e t h a t Henry F o r d had i n t h e t r a n s p o r t b u s i n e s s . No more 
queues, no more p r o b l e m s , j u s t do e v e r y t h i n g you want, when you 
w a n t . We a l r e a d y have g i r l s w o r k i n g f r o m home, t y p i n g o n t o a 
t e l e v i s i o n s c r e e n i n s t e a d of paper - t h e y c a l l up t h e computer 
and g e t t h e i r w o r k l o a d f l a s h e d o n t o t h e s c r e e n . 

I f t h i s t a k e s o f f as we t h i n k i t w i l l i n t h e f u t u r e , you 
c o u l d l i v e and work i n t h e South o f F r a n c e o r anywhere e l s e f o r 
t h a t m a t t e r . T h e r e i s g e n u i n e envy f r o m our c o m p e t i t o r s , and t h e 
more we g e t t h e r e s u l t s o f t h i s e a r l y use t h e more I r e a l i s e what 
d y n a m i t e t h i s i s i n c h a n g i n g p e o p l e ' s l i v e s . Mhat we have done 
so f a r i s l i k e a dream come t r u e f o r me ... b u t i t i s t h e f u t u r e 
t h a t i s so e x c i t i n g . " ( M e b s t e r , 1 6 t h September, 1983, i n 
R i c h a r d s o n , 1 6 t h September, 1983, D a i l y E x p r e s s , p . 1 0 ) . 

The N o t t i n g h a m B u i l d i n g S o c i e t y and t h e Bank of S c o t l a n d 
c o u l d expand t h e i r number of b r a n c h o f f i c e s e l e c t r o n i c a l l y 
t h r o u g h o u t t h e c o u n t r y w i t h o u t e v e r h a v i n g t o a c q u i r e any 
e x p e n s i v e H i g h S t r e e t p r e m i s e s . C l e a r l y , t h e s e ' e l e c t r o n i c 
b r a n c h e s ' would be c o n s i d e r a b l y more c o s t e f f e c t i v e , e f f i c i e n t 
and f l e x i b l e t h a n s t a f f i n g h u n d r e d s of h i g h - c o s t , o n l y m o d e r a t e l y 
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e f f i c i e n t , i n f l e x i b l e H i g h S t r e e t b a n k s , b u i l d i n g s o c i e t i e s and 
p o s t o f f i c e s e t c . The Homelink system has p u t t h e N o t t i n g h a m 
B u i l d i n g S o c i e t y 5 y e a r s ahead of i t s n e a r e s t c o m p e t i t o r s and 
w i l l a l m o s t i n e v i t a b l y e n s u r e a d r a m a t i c a c c e l e r a t i o n i n t h e r a t e 
o f b u i l d i n g s o c i e t y and bank t e c h n o l o g i c a l change. 

Employment Case S t u d i e s 8 and 9: 

Two of B r i t a i n ' s l e a d i n g i n s u r a n c e companies c o m p l e t e t h e 
employment case s t u d y r e s e a r c h . Employment Case Study 8 was 
answered by a s e n i o r computer s p e c i a l i s t and Employment Case 
S t u d y 9 by ... " f o u r s p e c i a l i s t r e s e a r c h s t a f f on b e h a l f o f t h e 
o r g a n i s a t i o n whose v i e w i s r e f l e c t e d i n t h e r e s p o n s e s p r o v i d e d . " 
A number of t h e i r answers a r e p e r h a p s some of t h e most r e m a r k a b l e 
o f t h e e n t i r e s urvey.- I n o r d e r t o i l l u s t r a t e t h e c o m p l e t e 
f r e e - a n s w e r q u e s t i o n n a i r e I w i l l r e p r o d u c e t h e s e p a r t i c u l a r case 
s t u d i e s ( 3 l s t M arch, 1983, and 1 5 t h September, 1983, 
r e s p e c t i v e l y ) i n t h e i r o r i g i n a l a l t e r n a t e q u e s t i o n and answer 
f o r m . ( A g a i n , f o r c o n v e n i e c e and s i m p l i c i t y each q u e s t i o n w i l l 
be f o l l o w e d i n t u r n by t h e two case s t u d y r e s p o n s e s ) . 

(1 ) D u r i n g t h e n e x t 10 y e a r s what s o r t o f e f f e c t do you e x p e c t 
m i c r o e l e c t r o n i c t e c h n o l o g y t o have on t h e o r g a n i s a t i o n ? 

" I f our c u r r e n t Data P r o c e s s i n g e x p a n s i o n p l a n s a r e 
i m p l e m e n t e d t h e n a s i g n i f i c a n t i m p a c t s h o u l d be made on our 
company by t h e i n t r o d u c t i o n o f m i c r o - t e c h n o l o g y . Me a r e p l a n n i n g 
t o i n s t a l l a b r a n c h t e r m i n a l n e t w o r k w h i c h s h o u l d speed up our 
r a t e o f p r o c e s s i n g t r a n s a c t i o n s e t c . b u t we w i l l a l s o be f a c e d 
w i t h t h e p r o b l e m o f t r a i n i n g s t a f f t o use t h e computer 
t e r m i n a l s . " 

" I t was g e n e r a l l y f e l t t h a t new t e c h n o l o g y would have a l a r g e 
i m p a c t on t h e o r g a n i s a t i o n w i t h t h e 'Home' p l a y i n g an i m p o r t a n t 
p a r t i n b u s i n e s s a c t i v i t i e s . Our membership c o u l d have t h e 
f a c i l i t y t o c a l l upon ou r s e r v i c e s by s u b s c r i b i n g t o c a b l e 
t e l e v i s i o n , f o r i n s t a n c e , w h i l e many of our s t a f f w i l l work f r o m 
home w i t h t h e e l e c t r o n i c o f f i c e becoming a r e a l i t y . Our P a t r o l 
F o r c e w i l l be a f f e c t e d by new t e c h n o l o g y as e l e c t r o n i c s become 
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i n c r e a s i n g l y i m p o r t a n t t o t h e w o r k i n g o f t h e c a r . Both t h e 
t r a i n i n g and t y p e o f employee would have t o change as a r e s u l t . " 

( 2 ) Do you e x p e c t an i n c r e a s e o r d e c r e a s e i n s t a f f i n g l e v e l s 
d u r i n g t h e n e x t 10 y e a r s ? ( S i v e n r a p i d t e c h n o l o g i c a l a d v a n c e s ) . 

" I p e r s o n a l l y w o u l d e x p e c t a d e c r e a s e i n s t a f f i n g l e v e l s as 
c o m p u t e r i s a t i o n i s phased i n , b u t i f p r e s e n t t r e n d s a r e t o be 
t a k e n as t y p i c a l , t h e n i t a p p e a r s t h a t as we c o m p u t e r i s e a g i v e n 
d e p a r t m e n t , t h a t d e p a r t m e n t a c q u i r e s more s t a f f . " 

"A g r a d u a l d e c l i n e i n s t a f f i n g l e v e l s was f o r e s e e n , due t o 
t h e e f f e c t s o f changes i n w o r k i n g p r a c t i c e s , e.g. l e s s h o u r s , 
more h o l i d a y s , e a r l i e r r e t i r e m e n t , l a t e r s c h o o l / c o l l e g e l e a v i n g 
a g e s , e t c . " 

( 3 ) A p p r o x i m a t e l y on what s c a l e ? Mhat i s t h e h i g h e s t number of 
j o b l o s s e s you c o u l d e n v i s a g e ? 

"10-15 per c e n t b u t t h i s may be o f f s e t by t r a n s f e r r i n g t h e 
a f f e c t e d s t a f f t o o t h e r d e p a r t m e n t s t o c o v e r t h e i n c r e a s e d volume 
of manual o p e r a t i o n s , and o r g a n i s a t i o n g r o w t h c o u l d l e a d t o a 
g e n e r a l r i s e i n head o f f i c e s t a f f anyway. At br a n c h l e v e l t h e n 
i t must be assumed t h a t s t a f f i n g l e v e l s w i l l be i n c r e a s e d as more 
b r a n c h e s a r e opened." 

" I m p o s s i b l e t o t e l l as e x p e r i e n c e has shown t h a t a d e c r e a s e 
i n s t a f f f r o m an o p e r a t i o n a l a r e a due t o t h e i n t r o d u c t i o n o f new 
t e c h n o l o g y can l e a d t o an i n c r e a s e i n s u p p o r t f u n c t i o n s . " 

( 4 ) Mhat s o r t o f m i c r o - t e c h n o l o g y i s c u r r e n t l y i n use w i t h i n t h e 
o r g a n i s a t i o n ? 

"IBM SYSTEM - 34! w h i c h f o r m s t h e b a s i s o f our Data 
P r o c e s s i n g i n c l u d i n g t e r m i n a l / p r i n t e r n e t w o r k t h r o u g h o u t head 
o f f i c e . 2 MORD PROCESSORS: used f o r p r o c e s s i n g mortgage 
a p p l i c a t i o n s . 1 MICRO-COMPUTER: used f o r p e r s o n n e l r e c o r d s . " 

(No r e s p o n s e ) . 

(5) Are t h e r e j o b s or s e c t i o n s w h i c h have, or c o u l d become 
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o b s o l e t e t h r o u g h t h e i m p l e m e n t i o n of c o m p u t e r i s e d a u t o m a t i o n ? 

"Yes, b u t I d a r e n o t m e n t i o n them." 
(No r e s p o n s e ) . 

(6 ) How much of t h e o r g a n i s a t i o n c o u l d become automated? 

"90 p e r c e n t . " 
"Because o f t h e n a t u r e o f t h e o r g a n i s a t i o n ' s b u s i n e s s and i t s 

l a r g e l a b o u r f o r c e , most d e p a r t m e n t s and s e c t i o n s c o u l d become 
more a u t o m a t e d . " 

( 7 ) E c o n o m i s t s say t h a t when f i n a n c i a l r e w a r d r e a c h e s a c e r t a i n 
l e v e l , w o r k e r s a r e w i l l i n g t o t r a d e o f f work f o r more l e i s u r e 
t i m e . I f t h e r e was p r o v i s i o n f o r a l e i s u r e income f a c i l i t a t i n g 
f i n a n c i a l s e c u r i t y , do you b e l i e v e most o p p o s i t i o n t o 
m i c r o - t e c h n o l o g y w o u l d d i s a p p e a r ? 

" I can o n l y speak p e r s o n a l l y on t h i s and my answer i s t h a t I 
w o u l d t a k e a r e d u c t i o n i n pay f o r more l e i s u r e t i m e . B e i n g 
i n v o l v e d d i r e c t l y i n Data P r o c e s s i n g i t w o u l d be f o o l i s h o f me t o 
a c c e p t t h a t because of my s k i l l s I must work f u l l t i m e 'ad 
i n f i n i t u m ' w h i l e o t h e r p e o p l e have an easy t i m e o f i t , p r o v i d e d 
f o r by t h e s t a t e ( i . e . t h o s e l e f t i n w o r k ) . The w o r k l o a d s h o u l d 
be d i s t r i b u t e d t o t h o s e who a r e c a p a b l e o f d o i n g i t so t h a t 
e v e r y o n e g e t s a f a i r s l i c e o f t h e c a k e . " 

"Any i n t r o d u c t i o n o f ' l e i s u r e income' w i t h a t r e n d t o w a r d s an 
o l d e r p o p u l a t i o n i s g o i n g t o l e a d t o two d i s t i n c t p o p u l a t i o n 
g r o u p s , t h o s e i n work and t h o s e w i t h o u t w o r k . P e r s o n a l w e a l t h i s 
bound t o f a l l as t h o s e w o r k i n g would be s u p p o r t i n g a l a r g e r 
n o n - w o r k i n g p o p u l a t i o n and, t h e r e f o r e , most o p p o s i t i o n t o new 
t e c h n o l o g y w o u l d n o t i m m e d i a t e l y d i s a p p e a r . " 

(8 ) New t e c h n o l o g y - no r e d u n d a n c y a g r e e m e n t s : would you e x p e c t 
such a g r e e m e n t s t o r e s u l t i n s h o r t e r w o r k i n g h o u r s and a s h o r t e r 
w o r k i n g week? I s enough a t t e n t i o n b e i n g g i v e n t o t h e p r o b l e m ? 

"Such a g r e e m e n t s must l e a d t o a s h o r t e r w o r k i n g week. Enough 
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a t t e n t i o n i s n o t b e i n g g i v e n t o t h i s p r o b l e m . " 
"The i n t r o d u c t i o n o f new t e c h n o l o g y w i l l come ab o u t anyway 

and changes w i l l be g r a d u a l . Recent e v e n t s i n i n d u s t r y have 
shown t h a t 'no r e d u n d a n c y ' agreements and 'new t e c h n o l o g y ' 
a g r e e m e n t s have been m e a n i n g l e s s . " 

(9 ) Do you t h i n k t h e o r g a n i s a t i o n s h o u l d embrace m i c r o e l e c t r o n i c 
t e c h n o l o g y as q u i c k l y as p o s s i b l e ? 

"Yes, b u t w i t h an i n c r e a s e i n q u a l i f i e d s t a f f . " 
" Only as p a r t o f a c a r e f u l l y p l a n n e d d e v e l o p m e n t t h a t i s i n 

l i n e w i t h i m p r o v i n g e f f i c i e n c y / e f f e c t i v e n e s s . Companies have 
gone o u t o f b u s i n e s s by i n t r o d u c i n g new t e c h n o l o g y w h i c h i s 
e i t h e r ioo Hen or untried. New t e c h n o l o g y s h o u l d be shown as 
b e i n g r e l i a b l e . " 

( 1 0 ) Do you b e l i e v e t h e o r g a n i s a t i o n i s f u l l y aware of t h e 
p o t e n t i a l b e n e f i t s ( i n c r e a s e d p r o d u c t i v i t y , e f f i c i e n c y and c o s t 
e f f e c t i v e n e s s ) o f m i c r o - t e c h n o l o g y ? 

*Hard t o say! Sometimes y e s , sometimes no." 
"Me have p e r s o n n e l whose j o b i t i s t o be aware of t h e 

p o t e n t i a l b e n e f i t s , b u t we a l s o have p e o p l e who a r e n o t . " 

(11) How do you v i e w t h e p o s s i b l e i n t r o d u c t i o n of new 
t e c h n o l o g y ? 

" I am e x t r e m e l y keen f o r t h e e x p a n s i o n of o u r Data 
P r o c e s s i n g s y s t e m , b u t I f e e l t h a t i f I have t o w a i t much l o n g e r 
I may have t o change j o b s t o s a t i s f y my j o b r e q u i r e m e n t s . T h i s 
i s because as a Data P r o c e s s i n g p r o f e s s i o n a l you can q u i c k l y 
become o u t of t o u c h w i t h new d e v e l o p m e n t s i n t h e whole f i e l d o f 
m i c r o - t e c h n o l o g y and as a r e s u l t you can l o s e your edge on t h e 
j o b m a r k e t i n g e n e r a l . " 

"There were mixed f e e l i n g s t o t h i s q u e s t i o n f r o m s u s p i c i o n t o 
e n t h u s i a s m . However, w i t h p l a n n e d i n t r o d u c t i o n , new t e c h n o l o g y 
s h o u l d enhance ( a ) t h e o r g a n i s a t i o n , (b) t h e i n d i v i d u a l ' s j o b , 
( c ) t h e s t a t e and ( d ) t h e f a c i l i t i e s f o r l e i s u r e and t h e a t t i t u d e 
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t o unemployment." 

(12 ) Do you t h i i n k t h e r e a r e enough new t e c h n o l o g y e d u c a t i o n a l 
a w a r eness programmes i n v o l v i n g o r g a n i s a t i o n s t a f f ? ( e . g . 
p r o p o s e d new d e v e l o p m e n t s : programming 5 t h g e n e r a t i o n 
' i n t e l l i g e n t ' s u p e r - c o m p u t e r s i n spoken E n g l i s h by 1990 and 
m u l t i - f u n c t i o n a l w o r k s t a t i o n s a l r e a d y i n o p e r a t i o n i n US 
i n s u r a n c e c o m p a n i e s / o f f i c e complexes f a c i l i t a t i n g 50 p e r c e n t 
s t a f f r e d u c t i o n s ) . 

"There a r e none a t a l l . " 
" T h ere a r e c o u r s e s a v a i l a b l e , however, p l a c e s a r e l i m i t e d and 

so t h e answer must be a q u a l i f i e d no." 

( 1 3 ) Do you b e l i e v e t h e r o l e of t h e e x e c u t i v e w i t h i n t h e 
o r g a n i s a t i o n w i l l have t o change? i . e . because o f p o r t a b l e 
m i c r o - c o m p u t e r s and w o r k s t a t i o n s , i n t e r a c t i v e c a b l e and s a t e l l i t e 
t e l e v i s i o n e t c . 

" I s h o u l d t h i n k so. Not because of n o v e l t i e s such as P r e s t e l 
and T e l e t e x t b u t because of p o r t a b l e m i c r o - c o m p u t e r t e r m i n a l s and 
a c c o u s t i c c o u p l e r s , p l u s t e l e - p r o c e s s i n g i n g e n e r a l . " 

"Company e x e c u t i v e s w o u l d be t h e f i r s t g r o u p t o b e n e f i t f r o m 
new t e c h n o l o g y w h i c h i s bound t o a i d t h e ' d e c i s i o n making 
p r o c e s s ' . " 

( 1 4 ) Do you b e l i e v e t h e o r g a n i s a t i o n want t o implement t h e new 
t e c h n o l o g y ? 

" I have my d o u b t s a t t h i s moment i n t i m e . There seems t o be 
a f a i r b i t of i n t e r e s t a t h i g h e r management l e v e l s b u t no-one 
seems p r e p a r e d o r c o n f i d e n t enough t o o p t f o r one p a r t i c u l a r 
s y s t e m / m a n u f a c t u r e r f o r t h e ' e x p a n s i o n programme'." 

"Yes, our o r g a n i s a t i o n has been f a i r l y p r o g r e s s i v e i n t h i s 

( 15) Would you welcome w o r k i n g w i t h m i c r o - t e c h n o l o g y ? 
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" I t i s my j o b . " 
"Each o f t h e s p e c i a l i s t s q u e s t i o n e d f e l t t h a t new t e c h n o l o g y 

o f f e r e d a g r e a t c h a l l e n g e / o p p o r t u n i t y and would welcome w o r k i n g 
w i t h i t . " 

( 1 6 ) What p l a n s a r e t h e r e f o r t h e i n t r o d u c t i o n o f more 
m i c r o e l e c t r o n i c based t e c h n o l o g y ? 

"Answered above." 
(No r e s p o n s e ) . 

(17) How q u i c k l y has t h e t e c h n o l o g y changed d u r i n g y o u r t i m e 
w i t h t h e o r g a n i s a t i o n ? 

"Very l i t t l e i n 2.5 y e a r s . " 
" I n r e c e n t y e a r s i t was f e l t t h a t new t e c h n o l o g y had been 

i n t r o d u c e d more q u i c k l y . " 

( 1 8 ) Would you say t h e r a t e o f t e c h n o l o g i c a l change w i t h i n t h e 
o r g a n i s a t i o n i s e v o l u t i o n a r y , s l o w , a v e r a g e , f a s t or 
r e v o l u t i o n a r y ? 

"Slow." 
" A v e r a g e . " 

( 1 9 ) Do you t h i n k t h e o r g a n i s a t i o n i s one o f Europe's l e a d e r s i n 
a d a p t i n g t o t e c h n o l o g i c a l change? 

"No." 
"No." 

( 2 0 ) I s t h e o r g a n i s a t i o n g o i n g t o r e d u c e i t s number of b r a n c h e s ? 

"No. I a n t i c i p a t e an e x p a n s i o n of our b r a n c h n e t w o r k as we 
a r e a ' s e r v i c e i n d u s t r y ' . " ( T h i s c o u l d p e r h a p s i n d i c a t e an 
i n t r o d u c t i o n / e x p a n s i o n o f an ' e l e c t r o n i c ' b r a n c h n e t w o r k s i m i l a r 
t o t h a t o f t h e N o t t i n g h a m B u i l d i n g S o c i e t y ) . 

(No r e s p o n s e ) . 
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( 2 1 ) Mould you e x p e c t m u l t i - f u n c t i o n a l w o r k s t a t i o n s t o become 
commonplace i n y o u r o r g a n i s a t i o n and i n o t h e r s i m i l a r 
a d m i n i s t r a t i v e / e x e c u t i v e / c l e r i c a l c omplexes (by a r o u n d 1990)? 
Thus a l l o w i n g i n f o r m a t i o n t o be c o n t i n u o u s l y u p - d a t e d r a t h e r t h a n 
v i a a p a t t e r n o f i n c r e m e n t a l work p r o c e d u r e s . 

"They a r e a t p r e s e n t and I e x p e c t a g r e a t e r d i s t r i b u t i o n i n 
t h e f u t u r e . " 

"Yes." 

(22 ) Do you e x p e c t a g e n e r a l change i n w o r k i n g p a t t e r n s , e.g. 
work s h a r i n g , a r e d u c t i o n i n t h e number of w o r k i n g h o u r s , e x t r a 
h o l i d a y , s a b b a t i c a l s , f l e x i b l e r e t i r e m e n t s and f i n a n c i a l s e c u r i t y 
v i a an a c t i v i t y / l e i s u r e income? I s t h i s a good t h i n g ? 

"Yes. Mork s h a r i n g . Longer h o l i d a y s and more l e i s u r e t i m e . 
And r e d u c t i o n i n r e t i r e m e n t age t o 50 by t h e 1990'3. I t i s 
r i d i c u l o u s a t t h e p r e s e n t t i m e why anyone s h o u l d work f o r t h e 
b e s t p a r t o f h i s l i f e , t h e n be g i v e n t h e r e m a i n i n g y e a r s t o t r y 
and e n j o y o n e s e l f . " 

" T h i s i s a l r e a d y b e i n g i n t r o d u c e d i n some a r e a s and i s a good 
t h i n g . " 

( 23) Mhat l e v e l s do you t h i n k unemployment w i l l have r e a c h e d by 
1990-199S? 

"Around 10 m i l l i o n i f work p a t t e r n s do n o t change. Most of 
t h i s c o u l d be a b s o r b e d by work d i s t r i b u t i o n l e a v i n g a h a r d c o r e 
o f unemployed who r e a l l y have n o t h i n g t o o f f e r s o c i e t y i n g e n e r a l 
and w i l l p r o b a b l y n e v e r work a g a i n t h o u g h t h i s i s most l i k e l y a 
f a u l t i n t h e e d u c a t i o n a l s y s t e m r a t h e r t h a n t h e i r own." 

"The g e n e r a l v i e w was t h a t a t t i t u d e s t o unemployment w i l l 
have t o change by t h e 1990's and t h e r e f o r e any c a l c u l a t i o n or 
p r e d i c t i o n w o u l d be m e a n i n g l e s s as t h e b a s i s f o r c a l c u l a t i o n w i l l 
have changed." 

(2 4 ) Do you b e l i e v e we s h o u l d e d u c a t e p e o p l e t o e n j o y t h e i r 



192 

l e i s u r e t i m e o r i s enough b e i n g done a l r e a d y ? 

"We s h o u l d be making a r r a n g e m n t s now t o c o n d i t i o n p e o p l e t h a t 
unemployment i s n o t a d i s e a s e . I t i s m e r e l y an a l t e r n a t i v e t o 
t h e w o r k i n g s y s t e m . P o s s i b l y i n t h e f u t u r e p e o p l e may t a k e y e a r s 
o f f work a t a t i m e , w o r k i n g on a c o n t r a c t b a s i s . Unemployment i s 
h e r e t o s t a y and we must a c c e p t i t . " 

"School l e a v e r s t o d a y e x p e c t t o have d i f f i c u l t y i n f i n d i n g 
employment b u t s t i l l have d i f f i c u l t y i n coming t o t e r m s w i t h i t . 
However, t h e r e i s o n l y so much t h a t t h e S t a t e can do i n p r e p a r i n g 
f o r i n c r e a s e s i n l e i s u r e t i m e w i t h o u t s p e n d i n g v a s t amounts on 
p r o v i d i n g t h e f a c i l i t i e s . " 

( 2 5 ) Do you b e l i e v e t h e r e i s / o r s h o u l d be a s h i f t away f r o m t h e 
t r a d i t i o n a l work e t h i c t o an a c t i v i t y / l e i s u r e e t h o s ? 

"Yes. S p o r t s and l e i s u r e s e r v i c e s s h o u l d be made more 
s e l f - f i n a n c i n g and n o t so h e a v i l y s u b s i d i s e d by t a x a t i o n and 
r a t e s . T h i s w o u l d g i v e p e o p l e t h e o p p o r t u n i t y t o i n v e s t i n t h e i r 
p a r t i c u l a r p l e a s u r e w i t h no p e n a l t y t o o t h e r s who may f a n c y 
s o m e t h i n g c o m p l e t e l y d i f f e r e n t . The d i f f e r e n c e between work and 
l e i s u r e must be m a i n t a i n e d and r e w a r d e d d i f f e r e n t i a l l y t o b a l a n c e 
t h e d i s t r i b u t i o n . M i c r o - t e c h n o l o g y has been w i t h us i n volume 
f o r a r o u n d a decade now. The l o w e r i n g o f p r i c e s has made p e o p l e 
more aware of i t because now t h e y can g e n e r a l l y a f f o r d i t . " 

"The s h i f t t o w a r d s a l e i s u r e e t h i c i s i n e v i t a b l e . " 

My o v e r a l l i m p r e s s i o n of t h e employment case s t u d i e s was t h a t 
t h e m a j o r i t y v i e w one o f r a d i c a l p e s s i m i s m . W h i l s t t h e c u r r e n t 
l e v e l s o f m i c r o - t e c h n o l o g i c a l d e v e l o p m e n t w i t h i n t h e l a b o u r 
i n t e n s i v e o f f i c e c o m p l e x e s r e s e a r c h e d were m o d e r a t e , t h e 
m a j o r i t y o f u n o f f i c i a l p e r s o n a l t h e o r i e s and t h e o f f i c i a l and 
u n o f f i c i a l m i c r o e l e c t r o n i c i m p l e m e n t a t i o n programmes and p l a n s 
a p p e a r e d t o be s u g g e s t i n g t h a t t h e i r i n d i v i d u a l o r g a n i s a t i o n s 
were e x t r e m e l y l a b o u r i n t e n s i v e , u n p r o d u c t i v e and i n e f f i c i e n t and 
a r e , t h e r e f o r e , p a r t i c u l a r l y s u s c e p t i b l e t o t h e c o m p r e h e n s i v e 
i m p l e m e n t a t i o n o f c o m p u t e r i s e d a u t o m a t i o n . 

The D e p a r t m e n t o f H e a l t h and S o c i a l S e c u r i t y s t u d y was 
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p a r t i c u l a r l y i n t e r e s t i n g because i t was c o n d u c t e d on t h r e e 
l e v e l s : 
(1) t h e u n o f f i c i a l u l t r a c o n s e r v a t i v e o p t i m i s t i c and somewhat 
n a i v e a p p r o a c h o f t h e t h r e e N e w c a s t l e C e n t r a l O f f i c e s e n i o r 
e x e c u t i v e s , 
(2) t h e o f f i c i a l DHSS and DE i n t e n t i o n s w h i c h a r e s u r p r i s i n g l y 
i n n o v a t i v e , 
(3 ) t h e u n o f f i c i a l v i e w s o f t h e s e n i o r e x e c u t i v e w h i c h , w h i l s t 
i n a l i g n m e n t w i t h DHSS and DE d e c i s i o n s t o d e v e l o p c o m p u t e r i s e d 
a u t o m a t i o n e x t e n s i v e l y t h r o u g h o u t t h e i r r e s p e c t i v e d e p a r t m e n t s , 
were even more r e f r e s h i n g l y r a d i c a l and h o n e s t . 

The Data P r o c e s s i n g C o n t r o l l e r f r o m t h e n o r t h e r n b u i l d i n g 
s o c i e t y may need t o r e v i s e h i s r a t h e r n e u t r a l s t a n c e on t h e 
p o t e n t i a l o f m i c r o - t e c h n o l o g y p a r t i c u l a r l y i n view of t h e 
i n n o v a t i v e d e v e l o p m e n t s i n home b a n k i n g and t e l e - s h o p p i n g 
i n t r o d u c e d by t h e N o t t i n g h a m B u i l d i n g S o c i e t y and t h e Bank o f 
S c o t l a n d . And t h e R e g i o n a l Bank Manager, w h i l s t a t f i r s t 
p r o p o s i n g a c o n s e r v a t i v e o p t i m i s t i c o r i e n t a t e d f o r e c a s t , when 
p r e s s e d , d i d concede t h a t r a d i c a l i n n o v a t i o n s such as 'cash' or 
'money' shops were i n d e e d f e a s i b l e b a n k i n g d e v e l o p m e n t s . 

The v a c i l l a t i n g r e l u c t a n c e o f t h e r e s p o n d e n t s , w h e t h e r v e r b a l 
o r w r i t t e n , t o move away f r o m t h e u n r e a l i s t i c o r s e m i - r e a l i s t i c 
o f f i c i a l work o r i e n t a t e d v i e w and t o a c t u a l l y s e t o u t u n o f f i c i a l , 
r a d i c a l y e t r e a l i s t i c t h e o r i e s and f o r e c a s t s , was a f e a t u r e o f 
t h e employment case s t u d y r e s e a r c h . Once t h e r e s p o n d e n t s had 
a g r e e d t o t e m p o r a r i l y suspend t h e o f f i c i a l c o n s e r v a t i v e 
o p t i m i s t i c o r g a n i s a t i o n a l l i n e and t h e i n d o c t r i n a t i n g e f f e c t s of 
t h e work e t h i c , t h e m a j o r i t y of t h e i r s t a t e m e n t s p r o v e d t o be i n 
d i r e c t a l i g n m e n t w i t h t h o s e o f t h e r a d i c a l p e s s i m i s t i c s c h o o l o f 
t h o u g h t . 
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On t h e c r u c i a l q u e s t i o n of p o t e n t i a l s t a f f r e d u c t i o n s and 
l e v e l s o f o r g a n i s a t i o n a l c o m p u t e r i s e d a u t o m a t i o n t h e r e s p o n s e s 
t e n d e d t o c o n f i r m t h e r a d i c a l p e s s i m i s t i c h y p o t h e s i s o f : 
(a) a d r a m a t i c d e c r e a s e i n s t a f f i n g l e v e l s , 
( b ) a d r a m a t i c i n c r e a s e i n o r g a n i s a t i o n a l c o m p u t e r i s e d 
a u t o m a t i o n . 

A l t h o u g h t h e r e were c o n s i d e r a b l e v a r i a t i o n s i n t h e f i g u r e s 
p r o d u c e d i t w o u l d seem t h a t s t a f f r e d u c t i o n s and c o m p u t e r i s e d 
a u t o m a t i o n of a p p r o x i m a t e l y : 

20 - 40 p e r c e n t a r e i n e v i t a b l e 
40 - 60 per c e n t h i g h l y p r o b a b l e 
60 - 75 p e r c e n t p r o b a b l e 
75 -100 p e r c e n t p o s s i b l e . 
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T a b l e 14: 

STATISTICS GLEANED FROM THE EMPLOYMENT CASE STUDIES 

POTENTIAL STAFF 
REDUCTIONS 

POTENTIAL LEVELS 
OF COMPUTERISED 
AUTOMATION 

DHSS and DE o f f i c i a l 
e s t i m a t e : (20-25,000 
j o b l o s s e s o u t o f 
117,000 DHSS and DE 
s t a f f o v e r a 10-11 y e a r 
p e r i o d ) . 

21 p e r c e n t u n a v a i l a b l e 

DHSS S e n i o r E x e c u t i v e : 35-40 per c e n t 50-75 per c e n t 
( E s t i m a t i o n based 
on t h e i n f o r m a t i o n 
g l e a n e d ) . 

N o r t h E a s t C i v i l S e r v i c e 25 p e r c e n t p l u s 
D e p a r t m e n t : 

100 per c e n t o f 
t r a d i t i o n a l 
f i l i n g , SO p e r c e n t 
p l u s i n 
c o r r e s p o n d e n c e 
s e c t i o n . 

N a t i o n a l i s e d I n d u s t r y 1: S i g n i f i c a n t 
r e d u c t i o n s 

Very h i g h 

N a t i o n a l i s e d I n d u s t r y 2: S i g n i f i c a n t 
r e d u c t i o n s 

Very h i g h 

L e a d i n g N a t i o n a l Bank 1: 75 p e r c e n t 
w i t h i n i n d i v i d u a l 
b r a n c h e s . 

90-100 per c e n t 
( E s t i m a t i o n based on 
t h e i n f o r m a t i o n 
g l e a n e d ) . 
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POTENTIAL STAFF 
REDUCTIONS 

POTENTIAL LEVELS 
OF COMPUTERISED 
AUTOMATION 

L e a d i n g N a t i o n a l Bank 2: 95 p e r c e n t 90-100 per c e n t 
( E s t i m a t i o n based ( E s t i m a t i o n based on 
on t h e i n f o r m a t i o n t h e i n f o r m a t i o n 
g l e a n e d ) . g l e a n e d ) . 

N o r t h e r n B u i l d i n g 
S o c i e t y : 

M o d e r a t e . ( T h i s 
f i g u r e w o u l d 
appear t o be an 
e x t r e m e u n d e r ­
e s t i m a t i o n i n 
vi e w of t h e 
N o t t i n g h a m B u i l d i n g 
S o c i e t y ' s 
t e c h n o l o g i c a l 
i n n o v a t i o n s ) . 

70-90 p e r c e n t 
( E s t i m a t i o n based 
on t h e N o t t i n g h a m 
B u i l d i n g S o c i e t y 
e x p e r i e n c e ) . 

L e a d i n g I n s u r a n c e 
Company 1: 

10-15 per c e n t . 
T h i s f i g u r e w o u l d 
appear t o be an 
e x t r e m e u n d e r ­
e s t i m a t i o n i n v i e w 
of t h e p o t e n t i a l 
90 p e r c e n t l e v e l 
of o r g a n i s a t i o n a l 
a u t o m a t i o n . 

90 per c e n t 

L e a d i n g I n s u r a n c e 
Company 2: 

G r a d u a l d e c l i n e 70-90 per c e n t 
( E s t i m a t e based on 
t h e i n f o r m a t i o n 
g l e a n e d ) . 
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" A u t o m a t i o n ? Depends how i t ' s a p p l i e d . I t f r i g h t e n s me i f 
i t p u t s me o u t on t h e s t r e e t . I t d o e s n ' t f r i g h t e n me i f i t 
s h o r t e n s my work week. You r e a d t h a t l i t t l e t h i n g : what a r e you 
g o i n g t o do when t h i s c omputer r e p l a c e s you? Blow up c o m p u t e r s . 
( L a u g h s ) . R e a l l y . Blow up c o m p u t e r s . I ' l l be goddammed i f a 
c o m p u t e r i s gonna e a t b e f o r e I do! I want m i l k f o r my k i d s and 
b e e r f o r me. Machines can e i t h e r l i b e r a t e man or e n s l a v e him, 
b e c a u s e t h e y ' r e p r e t t y n e u t r a l . I t ' s a man who has t h e b i a s t o 
p u t t h e t h i n g one p l a c e o r a n o t h e r . " ( C h i c a g o s t e e l w o r k e r , i n 
T e r k e l , 1973, p.23, i n J o n e s , e d . , 19B0, p . 1 6 8 ) . 

The p r e v i o u s two c h a p t e r s h a v e , I b e l i e v e , i l l u s t r a t e d t h e 
p o t e n t i a l o f m i c r o e l e c t r o n i c t e c h n o l o g y a t i n t e r n a t i o n a l , 
n a t i o n a l and l o c a l l e v e l . And a l t h o u g h t h e c o n s e r v a t i v e 
o p t i m i s t s a c k n o w l e d g e , i n v a r y i n g d e g r e e s , t h e e f f e c t i v e n e s s of 
t h e t e c h n o l o g y t h e y a l l t e n d t o i g n o r e t h e s o c i a l consequences. 
The r a d i c a l p e s s i m i s t s , however, f u l l y a p p r e c i a t e t h a t t h i s s c a l e 
o f t e c h n o l o g i c a l change and d e v e l o p m e n t c a n n o t p o s s i b l y p r o g r e s s 
i n t o t a l i s o l a t i o n : t h e r e must i n e v i t a b l y be a p a r a l l e l and 
c o n c o m i t a n t d e g r e e o f social change and d e v e l o p m e n t . 

I f we do n o t h i n g t h e s o c i a l consequences c o u l d be d i s a s t r o u s , 
i . e . a d i v i d e d s o c i e t y o f a m i n o r i t y of w e a l t h y c o n t e n t e d 
e x e c u t i v e t e c h n o c r a t s and a m a j o r i t y o f f i n a n c i a l l y i n s e c u r e , 
f r u s t r a t e d , d i s c o n t e n t e d and m i s e r a b l e unemployed. I t i s c r u c i a l 
t h e r e f o r e , a r g u e t h e r a d i c a l p e s s i m i s t s , t h a t we change our 
f u n d a m e n t a l a t t i t u d e s t o work i t s e l f and c h a n n e l our e f f o r t s i n t o 
c r e a t i n g a new a c t i v i t y or l e i s u r e based e t h o s . The u r g e n t 
n e c e s s i t y f o r a t t i t u d i n a l change i s r e f l e c t e d i n t h e l a t e s t 
d e v e l o p m e n t s i n s o p h i s t i c a t e d , advanced c o m p u t e r i s e d r o b o t i c and 
a u t o m a t e d o f f i c e s y s t e m s , t h e l i s t o f o c c u p a t i o n s a f f e c t e d by 
m i c r o - t e c h n o l o g y and t h e a u t h o r ' s l o c a l case s t u d y r e s e a r c h . 

But c l e a r l y , i f t h e most d e s i r a b l e o p t i o n i s t o d e v e l o p an 
a c t i v i t y o r l e i s u r e e t h i c we w o u l d need some f o r m o f mechanism o r 
i n d u s t r y t h a t c o u l d s a t i s f a c t o r i l y 'employ' t h e m a j o r i t y of t h e 
B r i t i s h p o p u l a t i o n . E d u c a t i o n c o u l d p r o v i d e t h e r e a d y made 
s o l u t i o n . I w o u l d e n v i s a g e t h e massive e x p a n s i o n of o u r c u r r e n t 
e d u c a t i o n a l s y s t e m t o t h e e x t e n t t h a t i t would encompass 
a c a d e m i c , v o c a t i o n a l , l e i s u r e and s p o r t s s u b j e c t s / a c t i v i t i e s -
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i n d e e d a l m o s t e v e r y a c t i v i t y i t i s p o s s i b l e t o t e a c h , l e a r n , 
p a r t i c i p a t e i n and e n j o y . I n e f f e c t t h e e d u c a t i o n a l s y s t e m would 
be t r a n s f o r m e d i n t o an e d u c a t i o n a l i n d u s t r y . An i n d u s t r y based 
p r i n c i p a l l y w i t h i n t h e i n d i v i d u a l ' s home and/or w i t h i n 
e d u c a t i o n - a c t i v i t y - s p o r t s c e n t r e s ( s c h o o l s , c o l l e g e s , 
u n i v e r s i t i e s , p o l y t e c h n i c s and new p u r p o s e b u i l t c o m p l e x e s ) b u t 
w h i c h c o u l d t h e o r e t i c a l l y f u n c t i o n i n any g e o g r a p h i c a l l o c a t i o n , 
e.g. h o s p i t a l s , h e a l t h and s o c i a l w e l f a r e c e n t r e s , l i b r a r i e s , 
s u p e r m a r k e t s , o f f i c e s and f a c t o r i e s e t c . New p a t t e r n s o f 
employment c o u l d be r e - d e f i n e d as a c t i v i t y - e m p l o y m e n t i n o r d e r t o 
i n c l u d e t h e p a r t i c i p a n t s as w e l l as t h e c o m m u n i c a t o r s . The t e r m 
a c t i v i t y - e m p l o y m e n t i s used because I f e e l i t p r o b a b l y 
encompasses t h e m a j o r i t y o f s u b j e c t i v e d e f i n i t i o n s o f work, 
l e i s u r e and p l a y and t h e r e f o r e s a t i s f i e s t h e t w i n p r e - r e q u i s i t e s 
i n h e r e n t i n t h e e t h o s o f work and l e i s u r e . 

To f a c i l i t a t e such a r a d i c a l change we would r e q u i r e a 
n e u t r a l c a t a l y s t , i . e . m i c r o e l e c t r o n i c t e c h n o l o g y , t h a t c o u l d 
p r o v i d e t h e n e c e s s a r y f l e x i b i l i t y t o make such a r e v o l u t i o n a r y 
e x p a n s i o n p o s s i b l e . I t i s e n t i r e l y our own c h o i c e w h e t h e r or n o t 
we a c t u a l l y d e c i d e t o use t h e t e c h n o l o g y t o t r a n s f o r m a n d, I 
b e l i e v e , s t b s t a n t i a l l y i m p r o v e our a r c h a i c and r e s t r i c t i v e 
e d u c a t i o n a l s y s t e m . The Open U n i v e r s i t y does go some way t o w a r d s 
a f o r m o f t o t a l e d u c a t i o n - a c t i v i t y c o n c e p t , b u t a l t h o u g h i t 
w a i v e s academic and age q u a l i f i c a t i o n s , t h e OU c u r r i c u l u m i s t o o 
a c a d e m i c a l l y o r i e n t a t e d and s t u d e n t i n t a k e i s t o o s m a l l . 

As i n d i c a t e d e a r l i e r , I b e l i e v e t h a t e d u c a t i o n s h o u l d become 
B r i t a i n ' s l a r g e s t s o u r c e of a c t i v i t y - e m p l o y m e n t . S t u d e n t s and 
p a r t i c i p a n t s , as w e l l as t e a c h e r s and s p e c i a l i s t c o m m u n i c a t o r s , 
s h o u l d r e c e i v e a s u b s t a n t i a l a c t i v i t y o r l e i s u r e income e n s u r i n g 
p e r s o n a l f i n a n c i a l s e c u r i t y . 

The t r a n s f o r m a t i o n o f our p r e s e n t out-moded e d u c a t i o n a l 
s y s t e m i n t o an a l l - e n c o m p a s s i n g e d u c a t i o n i n d u s t r y would r e q u i r e 
t h e p o l i t i c a l ( s p e c i f i c a l l y g o v e r n m e n t a l ) , CBI and TUC 
r e c o g n i t i o n and a p p r e c i a t i o n o f e i g h t c r u c i a l f a c t o r s : 

( 1 ) The n e c e s s i t y and d e s i r a b v i l i t y t o e n c o u r a g e 
e n t h u s i a s t i c a l l y t h e s i m u l t a n e o u s d e v e l o p m e n t of t e c h n o l o g i c a l 
and a t t i t u d i n a l change b e f o r e t e c h n o l o g i c a l change i s imposed i n 
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i s o l a t i o n l e a v i n g o n l y t h e r e t e n t i o n of t h e P r o t e s t a n t / P u r i t a n 
work e t h i c and u n p r e c e n d e n t e d l e v e l s of mass unemployment. 

(2) The o p p o r t u n i t y t o a l l o w m i c r o e l c t r o n i c t e c h n o l o g y t o c r e a t e 
w e a l t h i n (a) t r a d i t i o n a l employment s e c t o r s v i a e x t r e m e l y 
e f f i c i e n t , p r o d u c t i v e and c o s t e f f e c t i v e c o m p u t e r i s e d a u t o m a t i o n 
and i n ( b ) e d u c a t i o n v i a t h e p r o d u c t i o n and s a l e of s p e c i a l i s e d 
k n o w l e d g e , i n f o r m a t i o n , s k i l l and a d v i c e . T h r o u g h o u t 
c o n v e n t i o n a l employment a r e a s i t i s i r r e l e v a n t who a c t u a l l y 
c r e a t e s t h e w e a l t h , man/woman o r machine. I f i t was t h e machine, 
t h e i n d i v i d u a l c o u l d do e x a c t l y w h a t e v e r he/she wanted t o do, 
e.g. c r e a t i n g k nowledge i n d u s t r i e s w i t h i n e d u c a t i o n o r s i m p l y 
t e a c h i n g , l e a r n i n g and/or e n j o y i n g t h e m s e l v e s . 

( 3 ) The n e c e s s i t y f o r i n d i v i d u a l and f a m i l y s e c u r i t y i n t h e f o r m 
o f an a c t i v i t y - e m p l o y m e n t l e i s u r e income. 

( 4 ) The i d e a t h a t a l t h o u g h m i c r o e l e c t r o n i c t e c h n o l o g y d e s t r o y s 
c o n v e n t i o n a l employment, i t can p r o v i d e t h e n e c e s s a r y f l e x i b i l i t y 
t o f a c i l i t a t e a c o m p r e h e n s i v e e d u c a t i o n a l i n d u s t r y and t h u s 
c r e a t e t h e k i n d o f a c t i v i t y - e m p l o y m e n t we can e n j o y . 

( 5 ) The a d v a n t a g e s o f immense f l e x i b i l i t y and v e r s a t i l i t y a 
m i c r o e l e c t r o n i c a l l y o r i e n t a t e d e d u c a t i o n i n d u s t r y c o u l d p r o v i d e . 
(See C h a p t e r 8 ) . 

( 6 ) The n e c e s s i t y f o r a mas s i v e h o r i z o n t a l and v e r t i c a l 
e x t e n t i o n o f B r i t a i n ' s t r a d i t i o n a l e d u c a t i o n c u r r i c u l a , i . e . a 
l a r g e i n c r e a s e i n s u b j e c t r a n g e and c o n t e n t . 

(7) The need t o b u i l d m u l t i - p u r p o s e e d u c a t i o n a l - a c t i v i t y - s p o r t s 
c e n t r e s and t o u t i l i z e e f f e c t i v e l y s c h o o l s , c o l l e g e s , 
u n i v e r s i t i e s and p o l y t e c h n i c s a l l y e a r r o u n d . 

( 8 ) The r e q u i r e m e n t o f a ' t o t a l e d u c a t i o n a c t i v i t y ' c o n c e p t 
s i m i l a r t o t h e Open U n i v e r s i t y b u t c o n s i d e r a b l y more r a d i c a l and 
c o m p r e h e n s i v e i n i t s a p p r o a c h , i . e . an i n f i n i t e v a r i e t y o f 
s u b j e c t s and a c t i v i t i e s and an u n l i m i t e d s t u d e n t i n t a k e 
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i r r e s p e c t i v e o f age o r q u a l i f i c a t i o n s . 

U n f o r t u n a t e l y , however, t h e r e i s p r o b a b l y o n l y a remote 
p o s s i b i l i t y t h a t any o f t h e s e c r i t e r i a w i l l be met 
s a t i s f a c t o r i l y . N e v e r t h e l e s s , I s t r o n g l y b e l i e v e t h a t t h i s i s 
t h e k i n d o f f u t u r e we s h o u l d aim f o r . I t i s up t o us w h e t h e r or 
n o t we a l l o w t h e t e c h n o l o g y t o f r e e us f r o m t h e monotonous 
d r u d g e r y and t e d i u m o f t r a d i t i o n a l work and f a c i l i t a t e a 
c o m p r e h e n s i v e a c t i v i t y - e m p l o y m e n t e d u c a t i o n i n d u s t r y . 

I f t h e s e r e c o m m e n d a t i o n s were a c c e p t e d , t h e n t h i s new 
i n d u s t r y c o u l d employ t h e m a j o r i t y o f t h e p o p u l a t i o n , i . e . t e n s 
o f m i l l i o n s o f p a r t i c i p a n t s and s t u d e n t s p a r t a k i n g i n t h e 
a c t i v i t i e s of t h e i r c h o i c e i n a d d i t i o n t o t h e s e v e r a l m i l l i o n i n 
t h e c o n v e n t i o n a l b u t h i g h l y e n j o y a b l e and f u l f i l l i n g r o l e of t h e 
s p e c i a l i s t c o m m u n i c a t o r , t e a c h e r and l e c t u r e r . T e a c h e r - s t u d e n t 
s t a f f i n g r a t i o s c o u l d be r e d u c e d t o t h e much more e f f e c t i v e 
l e v e l s o f 1-5, 1-3, 1-1 o r p e r h a p s even 2-1 or 3-1. (See Chapter 
8 ) . 

W i t h i n t h i s e d u c a t i o n i n d u s t r y I w o u l d a d v o c a t e m a s s i v e s t a f f 
i n c r e a s e s i n h e a l t h and s o c i a l s e r v i c e s w i t h s t a f f i n g r a t i o s of 3 
o r 4 n u r s e s f o r e v e r y p a t i e n t and 2 o r 3 s o c i a l w o r k e r s f o r e v e r y 
c l i e n t . Such q u a n t i t a t i v e i n c r e a s e s i n s t a f f i n g r a t i o s w o u l d , I 
b e l i e v e , enhance s i g n i f i c a n t l y t h e q u a l i t a t i v e l e v e l o f h e a l t h 
c a r e and e n a b l e a l l h e a l t h c a r e s t a f f t o work, f o r example, 3-4 
h o u r s p e r day, 2 o r 3 days pe r week o r more i f t h e y so w i s h e d . 

( C u r r e n t l y , r a t h e r t h a n e x p a n d i n g . Government p o l i c y has 
r e s u l t e d i n t h e d i s a s t r o u s c o n t r a c t i o n of our e d u c a t i o n , h e a l t h 
and s o c i a l s e r v i c e s - t h e most c r i t i c a l a r e a s o f s o c i e t y , e.g. i n 
1982, 1500 d o c t o r s o f m e d i c i n e were unemployed and i n 1983-84 
numerous t h o u s a n d s o f t e a c h e r s , l e c t u r e r s , d o c t o r s , n u r s e s and 
s o c i a l w o r k e r s were e i t h e r unemployed o r b e i n g t r a i n e d f o r 
u n e m p l o y m e n t ) . 

C l e a r l y , t h e s e c r u c i a l l y i m p o r t a n t a r e a s o f s o c i e t y s h o u l d be 
expanded d r a m a t i c a l l y i n t h e f o r m o f , I would s u g g e s t , an 
enormous l a b o u r and c a p i t a l i n t e n s i v e a l l - e n c o m p a s s i n g e d u c a t i o n 
i n d u s t r y . I t i s w i t h t h i s u l t i m a t e g o a l i n mind t h a t t h e n e x t 
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s e c t i o n r e v i e w s t h e c u r r e n t s t a t e o f s c h o o l c o m p u t e r i s a t i o n , 
l o o k s a t some p e r s o n a l v i e w s on m i c r o e l e c t r o n i c a l l y o r i e n t a t e d 
e d u c a t i o n f r o m a s e l e c t i o n o f n o r t h e a s t h e a d m a s t e r s , p r i n c i p a l s 
and t e a c h e r s , examines t h e p o t e n t i a l of a t o t a l l y f l e x i b l e , 
i n t e g r a t e d , m u l t i - m e d i a e d u c a t i o n i n d u s t r y and, c o n t i n u i n g t h i s 
theme of e d u c a t i o n a l a c t i v i t y - e m p l o y m e n t f o r a l l , t h e f i n a l 
c h a p t e r d i s c u s s e s t h e p o s s i b l e d e v e l o p m e n t o f an a c t i v i t y / l e i s u r e 
o r i e n t a t e d e t h o s . 
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EMPLOYMENT CASE STUDIES*: 
I n a d d i t i o n t o t h e s o u r c e r e f e r e n c e s a l r e a d y q u o t e d t h e p r e v i o u s 
a c c o u n t was based upon i n f o r m a t i o n g l e a n e d f r o m : 
D e p a r t m e n t of H e a l t h and S o c i a l S e c u r i t y , ( 1 9 8 2 ) , S o c i a l S e c u r i t y 
O p e r a t i o n a l S t r a t e g y : A fr a m e w o r k f o r t h e f u t u r e , Her M a j e s t y ' s 
S t a t i o n e r y O f f i c e , London. 

F i n a n c i a l Times, ( 1 8 t h May, 1982, I n l a n d Revenue 
C o m p u t e r i s a t i o n ) . 

G i u l i a n o , V.E. (Sep t e m b e r , 1 9 8 2 ) , 'The M e c h a n i z a t i o n of O f f i c e 
Work', S c i e n t i f i c A m e r i c a n , (September, 1 9 8 2 ) , Volume 247, Number 
3, pp.125-134. 

J e n k i n s , C., Sherman, B. ( 1 9 7 9 ) , The C o l l a p s e of Work, Eyre 
Methuen, London. 

W i l l i a m s , E. ( 1 6 t h September, 1 9 8 2 ) , 'Computer p l a n f o r a l l 
s o c i a l s e c u r i t y ' . F i n a n c i a l Times, ( 1 6 t h September, 1 9 8 2 ) . 
W i l l i a m s , E. ( 2 0 t h September, 1 9 8 2 ) , 'DHSS b e n e f i t s f r o m £700 
m i l l i o n c o m p u t e r i s a t i o n ' , Cane, A., ed.. T e c h n o l o g y , F i n a n c i a l 
T imes, ( 2 0 t h September, 1 9 8 2 ) . 
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CHAPTER 6: EDUCATION: A CONTEMPORARY PERSPECTIVE* 

"The C o n s e r v a t i v e Government's programme f o r e d u c a t i o n a l 
c o m p u t e r i s a t i o n i s c o s m e t i c , i n a d e q u a t e and adds up t o s o m e t h i n g 
l i k e a h a l f - h o u r ' s e x p e r i e n c e per c h i l d per year i n s e c o n d a r y 
s c h o o l s . " ( K i n n o c k , S p r i n g , 1983, i n L a r g e , 1984, p . 1 1 1 ) . 

I n t h e summer o f 1981 t h e Prime M i n i s t e r , M a r g a r e t T h a t c h e r , 
announced t h e De p a r t m e n t o f Trade and I n d u s t r y ' s M i c r o s i n 
S c h o o l s Scheme, f i r s t p r o p o s e d by Kennet h Ba k e r , M i n i s t e r o f 
S t a t e f o r I n f o r m a t i o n T e c h n o l o g y , w i t h t h e a p p a r e n t l y c o h e r e n t 
s t r a t e g y o f i n s t a l l i n g one m i c r o - c o m p u t e r i n t o e v e r y s c h o o l i n 
t h e c o u n t r y . (A r o b o t i n e v e r y s c h o o l c o u l d be t h e n e x t 
D e p a r t m e n t of Trad e and I n d u s t r y p r o j e c t ) . 

The M i c r o s i n S c h o o l s Scheme i s , however, t o t a l l y i n a d e q u a t e 
- t h e r e i s no p l a n n e d , c o h e r e n t s t r a t e g y f o r t h e c o m p u t e r i s a t i o n 
o f B r i t a i n ' s s c h o o l s . No d e c i s i o n s have been made as t o what 
s c h o o l c o m p u t e r s s h o u l d be used f o r . I t i s c r i t i c a l l y i m p o r t a n t 
t h a t c o m p u t e r s a r e i n t e g r a t e d i n t o , and f o r m an I n t e g r a l p a r t o f , 
t h e e n t i r e c u r r i c u l u m and n o t s i m p l y c o n c e n t r a t e d on, and 
c o n f i n e d t o , co m p u t e r s c i e n c e . T h i s k i n d of r e s t r i c t i o n where 
'computer l i t e r a c y ' and ' c o m p u t e r i s e d e d u c a t i o n ' a r e l i m i t e d t o 
w r i t i n g p r o g r a m s and s t r a i g h t f o r w a r d o p e r a t i o n a l i n s t r u c t i o n 
w i t h i n t h e c o n t e x t o f computer s c i e n c e i t s e l f , can i s o l a t e and 
a l i e n a t e m i c r o - t e c h n o l o g y f r o m t h e m a j o r i t y o f o t h e r s c h o o l 
s u b j e c t s . 

The Head o f t h e Computing De p a r t m e n t a t a N o r t h T y n e s i d e High 
S c h o o l t o l d me t h a t i n h i s e x p e r i e n c e t h e o l d e r t h e t e a c h e r , t h e 
l e s s l i k e l y t h e y were t o c o n n e c t t h e r e l e v a n c e and a d v a n t a g e s o f 
c o m p u t i n g w i t h t h e i r p a r t i c u l a r s u b j e c t . H i s s c h o o l ' s 1 s t a n d 
a l o n e Research Machine (RML) 380Z and t h e i r 4 Research Machines 
L i n k (RNL) 480Z ( c o n n e c t e d t o a Network 380Z S e r v e r ) were 
c u r r e n t l y d e s i g n a t e d s p e c i f i c a l l y t o Computer S t u d i e s , 
M a t h e m a t i c s and S c i e n c e . " T h i s i s due t o s o f t w a r e a v a i l a b i l i t y 
l i m i t a t i o n s b u t i t i s hoped t h a t we w i l l v e r y q u i c k l y be a b l e t o 
expand t h e use o f m i c r o - c o m p u t e r s a c r o s s t h e High School 
c u r r i c u l u m . " 
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The S c h o o l B r o a d c a s t i n g C o u n c i l ( a d v i s o r s t o BBC S c h o o l s 
programmes) f o u n d i n a summer 1982 s u r v e y t h a t m i c r o - c o m p u t e r s 
were used a l m o s t e x c l u s i v e l y w i t h i n t h e f i e l d of s c i e n c e and 
m a t h e m a t i c s . 94 p e r c e n t o f computer s c i e n c e and m a t h e m a t i c s 
d e p a r t m e n t s accommodated o n l y one t e a c h e r c a p a b l e of programming 
an d / o r o p e r a t i n g a m i c r o - c o m p u t e r , 23 per c e n t of geography 
d e p a r t m e n t s i n c l u d e d one m i c r o - c o m p u t e r - u s e r - t e a c h e r and 10 per 
c e n t w i t h i n e c o n o m i c s d e p a r t m e n t s ( t h e o t h e r s u b j e c t p e r c e n t a g e s 
were n e g l i g i b l e ) . 

T h e r e was a u n i v e r s a l l a c k o f good s o f t w a r e i n v i r t u a l l y 
e v e r y s c h o o l s u b j e c t . The m a j o r i t y of programs were g l e a n e d f r o m 
t h e numerous co m p u t e r p e r i o d i c a l s r a t h e r t h a n s o f t w a r e d e v e l o p e d 
by t h e l o c a l e d u c a t i o n a u t h o r i t y . For a b a s i c i n t r o d u c t i o n t o 
m i c r o - c o m p u t e r s most t e a c h e r s and e x a m i n a t i o n g r o u p s had watched 
and r e l i e d a l m o s t t o t a l l y upon t h e BBC Computer Programme 1 -
w h i c h i s an i n d i c a t i o n o f t h e r i d i c u l o u s l y n a i v e and i n c o m p e t e n t 
a p p r o a c h t o com p u t e r s c i e n c e t a k e n by t h e Department o f Trade and 
I n d u s t r y and t h e De p a r t m e n t o f E d u c a t i o n and S c i e n c e . 

I t a p p e a r s t h a t t h e d e v e l o p m e n t o f good academic computer 
s o f t w a r e i s e n t i r e l y d e p e n d e n t upon t h e i n i t i a t i v e and e n t h u s i a s m 
of t h e i n d i v i d u a l t e a c h e r . 

Duncan S l e d g e , s u p e r v i s o r of a Durham m i c r o - c o m p u t e r s c h o o l s 
p r o j e c t , a r g u e s t h a t i f we do n o t e s t a b l i s h n a t i o n a l s o f t w a r e 
s t a n d a r d s "... t e a c h e r s , and e s p e c i a l l y n o n - e x p e r t s , may w e l l 
become c o n f u s e d and d i s i l l u s i o n e d . A f u r t h e r danger i s t h a t 
w i t h o u t n a t i o n a l c o - o r d i n a t i o n o f e f f o r t and d i s s e m i n a t i o n o f 
i n f o r m a t i o n , s c h o o l s and c o l l e g e s i n e v e r y p a r t of t h e c o u n t r y 
may be r e - i n v e n t i n g t h e w h e e l . " ( S l e d g e , 2 3 r d March, 1983, i n 
Hodges, 2 3 r d M a rch, 1983, The Times, p . 8 ) . 

T h i s s i t u a t i o n i s i n d i c a t i v e of t h e l a c k of Governmental 
g u i d a n c e and t h o u g h t as t o w h e t h e r s c h o o l c o m p u t e r s s h o u l d be 
u t i l i z e d f o r c o m p u t e r l i t e r a c y a l o n e , as a c o m p r e h e n s i v e t e a c h i n g 
a i d / t u t o r t h r o u g h o u t t h e c u r r i c u l u m , o r a c o m b i n a t i o n of b o t h . 

Kenneth Baker a p p a r e n t l y f a v o u r s a vague, d i l u t e d f o r m o f 
c o m p u t e r l i t e r a c y , i . e . ' e l e c t r o n i c k e y b o a r d t e c h n i q u e s ' - t h e 
'QWERTY' k e y b o a r d l a y o u t s k i l l s c o u l d be a c q u i r e d on a 
c o n v e n t i o n a l t y p e w r i t e r o r home co m p u t e r . 

" A l l c h i l d r e n as t h e y l e a v e s c h o o l s h o u l d have s k i l l s i n 
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e l e c t r o n i c k e y b o a r d t e c h n i q u e s so t h a t t h e y can o p e r a t e t h e 
e l e c t r o n i c g a d g e t r y o f t h i s r e v o l u t i o n , s i n c e i t i s g o i n g t o have 
such a d o m i n a t i n g e f f e c t upon t h e i r l i v e s . " ( B a k e r , 2 1 s t March, 
1983, i n Hodges, 2 1 s t March, 1983, The Times, p . 8 ) . 

S t r a i g h t f o r w a r d o p e r a t i o n a l c o n t r o l s p e c i f i c a l l y f o r 
t e c h n o l o g i c a l employment ( i f a v a i l a b l e ) n e g a t e s a l l t h e p o t e n t i a l 
e d u c a t i o n a l b e n e f i t s t h a t c o u l d be d e r i v e d f r o m t o t a l 
c o m p u t e r i s a t i o n and, by i m p l i c a t i o n , c h a n n e l s t h e s t u d e n t i n t o 
and r e s t r i c t s t h e p a r a m e t e r s o f computer based l e a r n i n g t o 
co m p u t e r s c i e n c e i t s e l f . 

S u r e l y m i c r o - t e c h n o l o g y i n e d u c a t i o n does n o t e x i s t f o r t h e 
p r i m a r y p u r p o s e o f p r o v i d i n g p u p i l s w i t h e l e c t r o n i c k e y b o a r d 
t e c h n i q u e s f o r new t e c h n o l o g y employment. Baker f a i l s t o see 
t h a t t h e t r a d i t i o n a l l e a r n i n g p r o c e s s and s c h o o l c u r r i c u l u m c o u l d 
be r a d i c a l l y and d r a m a t i c a l l y enhanced by a v a i l i n g s c h o o l s of t h e 
n e c e s s a r y f i n a n c e s and by a l l o w i n g t h e p r o l i f e r a t i o n of 
m i c r o - c o m p u t e r s , t e r m i n a l s , w o r d - p r o c e s s o r s e t c . Baker must 
f i r s t c r i t i c a l l y examine new t e c h n o l o g y e d u c a t i o n b e f o r e he t u r n s 
a l l t o o q u i c k l y t o new t e c h n o l o g y employment ( i f i n d e e d much o f 
i t e x i s t s ) . 

And as Lucy Hodges ( 2 1 s t March, 1983) E d u c a t i o n C o r r e s p o n d e n t 
o f The Times has p o i n t e d o u t , t h e m a j o r i t y of computer 
e d u c a t i o n a l i s t s w o u l d p r e f e r t o see m i c r o e l e c t r o n i c s p l a y a much 
more e x p a n s i v e e d u c a t i o n a l r o l e t h a n t h e one Baker s u g g e s t s . 

They b e l i e v e t h a t t h e s u b j e c t o f computer s c i e n c e s h o u l d : 

( 1 ) e n a b l e p u p i l s t o become f a m i l i a r i s e d w i t h , and f e e l 
c o m f o r t a b l e a l o n g s i d e , m i c r o - t e c h n o l o g y , 
(2) t e a c h s t u d e n t s t o o p e r a t e , program and a p p r e c i a t e t h e 
p o t e n t i a l o f t h e new t e c h n o l o g y , 
( 3 ) i n s t r u c t p u p i l s how t o use c o m p u t e r s as e d u c a t i o n a l a i d s . 

For e xample: m a t h e m a t i c s and p h y s i c s p rograms i l l u s t r a t i n g 
g e o m e t r i c d i a g r a m s , g r a p h s , s o l i d s , m o l e c u l a r s t r u c t u r e s , gas 
f l o w s , e t c . , g e o g r a p h y g r a p h i c s d e p i c t i n g r o c k f o r m a t i o n s , 
g l a c i a t i o n , w i n d d i r e c t i o n , t h e p r i n c i p a l i n d u s t r i e s o f v a r i o u s 
c o u n t r i e s , o r d i n a n c e s u r v e y , c o u n t r y and w o r l d maps e t c . 4 t h 
y e a r p u p i l s a t Swayne S c h o o l , R a y l e i g h , Essex, a r e a b l e t o s t u d y 
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a s o f t w a r e package on t h e R u s s i a n R e v o l u t i o n t h a t d e l i n e a t e s a l l 
t h e complex and c r i t i c a l d e c i s i o n s f a c i n g t h e main p r o t a g o n i s t s 
i n 1917. 

These p r o p o s a l s , a l t h o u g h an improvement on t h e vague 
g e n e r a l i s a t i o n s o f Kenneth B a k e r , a r e , as we s h a l l see, s t i l l 
n owhere near as r a d i c a l , c o m p r e h e n s i v e and p r o g r e s s i v e as I 
b e l i e v e t h e y s h o u l d be. 

S i n c e 1980, t h e D e p a r t m e n t of E d u c a t i o n and S c i e n c e have been 
r u n n i n g t h e i r M i c r o e l e c t r o n i c s E d u c a t i o n Programme (HEP) w i t h a 
b u d g e t o f £9.5 m i l l i o n c o v e r i n g t h e p e r i o d 1980-84; i t s b r i e f was 
t o t r a i n t e a c h e r s ( p r e s u m a b l y t o some s t a n d a r d of computer 
l i t e r a c y ) , e n c o u r a g e t h e w r i t i n g and d e v e l o p m e n t of s o f t w a r e and 
g e n e r a l l y c o - o r d i n a t e and p u b l i c i s e t h e whole e n t e r p r i s e . There 
i s a p o s s i b i l i t y of f u r t h e r s u p p l e m e n t s of a p p r o x i m a t e l y £5 
m i l l i o n f o r 1985 and 1986 r e s p e c t i v e l y . 

I n a d d i t i o n , t h e summer 1981 - December, 1982, s e c o n d a r y 
s c h o o l e q u i p m e n t scheme r e s u l t e d i n an o r d e r o f some 6,400 
m i c r o - c o m p u t e r s a t a c o s t t o t h e D e p a r t m e n t o f Trade and I n d u s t r y 
o f £3.5 m i l l i o n . And i n May, 1983, DTI e x t e n d e d t h i s f i n a n c i a l 
b a c k i n g t o £8 m i l l i o n t o e n a b l e s e c o n d a r y s c h o o l s t o u p - d a t e t h e 
f e w m i c r o - c o m p u t e r s t h e y have and t o expand t h e i r e q u i p m e n t r a n g e 
t o c o l o u r m o n i t o r s and l i n e - p r i n t e r s . I n t h e autumn of 1982 t h e 
scheme was expanded t o encompass p r i m a r y s c h o o l s and - a l t h o u g h 
t h e h a r d w a r e / s o f t w a r e w i l l d i f f e r - i f a l l t h e p r i m a r i e s a c c e p t 
t h e new t e c h n o l o g y t h e DTI c o u l d spend a t o t a l of £7-10 m i l l i o n 
on t h e c o m p u t e r i s a t i o n ( o r r a t h e r t h e i n a d e q u a t e a t t e m p t a t 
c o m p u t e r i s a t i o n ) o f B r i t i s h s e c o n d a r y and p r i m a r y s c h o o l s . 

Not o n l y a r e Government D e p a r t m e n t s u n c l e a r about t h e 
d i r e c t i o n c o m p u t e r i s e d e d u c a t i o n s h o u l d be t a k i n g , t h e i r 
u n s a t i s f a c t o r y and n a i v e a p p r o a c h e x t e n d s t o t h e f i n a n c e s o f t h e 
o p e r a t i o n i n g e n e r a l and t o t h e Department of Trade and 
I n d u s t r y ' s M i c r o s i n S c h o o l s scheme, m e n t i o n e d e a r l i e r , i n 
p a r t i c u l a r . 

I n o r d e r t o q u a l i f y a t a l l t h e s c h o o l i t s e l f must: 
(a ) pay 50 p e r c e n t o f t h e h a r d w a r e c o s t s , w h i c h n e c e s s a r i l y 
i n v o l v e s i n t e r n a l and e x t e r n a l s c h o o l f u n d r a i s i n g by t e a c h e r s , 
p u p i l s and p a r e n t s , and 
( b ) g u a r a n t e e , d e pendent upon t h e i r p a r t i c u l a r L o c a l E d u c a t i o n 
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A u t h o r i t y , t o send two non-computer s p e c i a l i s t t e a c h e r s on 
e i t h e r a 4 day t r a i n i n g c o u r s e ( s e c o n d a r y s c h o o l s ) or a 2 day 
t r a i n i n g c o u r s e ( p r i m a r y s c h o o l s ) . 

P r o v i d i n g s c h o o l s can meet t h e s e c o n d i t i o n s , t e a c h e r s can a t 
l a s t b e g i n t h e i r b a s i c c o m p u t e r e d u c a t i o n . But t r a i n i n g c o u r s e s 
o f 4 and 2 days a r e a t b e s t i n e f f e c t u a l and a t w o r s t r i d i c u l o u s l y 
f u t i l e . For s c h o o l s w i t h o n l y 1 o r 2 computer s p e c i a l i s t s and 
p e r h a p s 2 or 3 t e a c h e r s w i t h m i n i m a l e l e m e n t a r y computer 
i n s t r u c t i o n , t h e hope of a c o m p u t e r i s e d c u r r i c u l u m i s v i r t u a l l y 
n o n - e x i s t e n t . I n d e e d t h e r e i s t h e d i s t i n c t p o s s i b i l i t y t h a t 
p u p i l s w i t h home c o m p u t e r s w i l l be w r i t i n g , o r w i l l have a l r e a d y 
w r i t t e n , c o n s i d e r a b l y more advanced and s o p h i s t i c a t e d programs 
t h a n t h e i r t e a c h e r s and be g e n e r a l l y much more t e c h n o l o g i c a l l y 
aware o f t h e p o t e n t i a l computer o r i e n t a t e d e d u c a t i o n a l 
a p p l i c a t i o n s w i t h i n t h e i r p a r t i c u l a r s u b j e c t . 

M a u r i c e S a v o r y , Chairman o f t h e A s s o c i a t i o n f o r S c i e n c e 
E d u c a t i o n and a d v i s o r t o G l o u c e s t e r s h i r e ' s s c h o o l s / c o l l e g e s on 
c o m p u t e r e d u c a t i o n , has s e r i o u s r e s e r v a t i o n s c o n c e r n i n g n o t o n l y 
t h e u n s a t i s f a c t o r i l y s h o r t d u r a t i o n of t h e m i c r o e l e c t r o n i c s 
t e a c h e r t r a i n i n g , b u t t h e a c t u a l c o u r s e c o n t e n t ... 

"... i f t h e two days a r e used t o t r a i n t e a c h e r s how t o t y p e 
i n t o a k e y b o a r d , i t s a wa s t e o f t i m e . They must know how t h e 
m i c r o can be used i n t h e c l a s s r o o m and how t o asse s s s o f t w a r e . " 
( S a v o r y , 2 3 r d March, 1983, i n Hodges, 2 3 r d March, 1983, The 
Times, p . 8 ) . 

The F r e n c h , however, began t h e i r s c h o o l computer programme 9 
y e a r s e a r l i e r i n 1971. From 1971-76 t h e French had a l r e a d y s p e n t 
£10 m i l l i o n on a scheme t o b e n e f i t H i g h School p u p i l s aged 15-18. 
58 F r e n c h L ycees ( H i g h S c h o o l s ) were g i v e n a t i m e - s h a r i n g 

f a c i l i t y on a F r e n c h made m i n i - c o m p u t e r - 600 t e a c h e r s r e c e i v e d a 
y e a r ' s f u l l t i m e c o m p u t e r l i t e r a c y e d u c a t i o n and a f u r t h e r 5,000 
co m p u t e r t r a i n i n g v i a c o r r e s p o n d e n c e c o u r s e . 

I n 1978 t h e F r e n c h l a u n c h e d t h e i r ' O p e r a t i o n 10,000 m i c r o s ' 
programme w i t h t h e i n t e n t i o n o f , by 1984, i n s t a l l i n g 8 
m i c r o - c o m p u t e r s i n t o e v e r y s e c o n d a r y s c h o o l i n t h e c o u n t r y . 
C u r r e n t l y , F r e n c h t e a c h e r s have t h e o p p o r t u n i t y t o t a k e a one 
y e a r f u l l t i m e c o m p u t e r e d u c a t i o n c o u r s e - t h e su b s e q u e n t 
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k n o w l e d g e and e n t h u s i a s m g l e a n e d i s a l m o s t i n e v i t a b l y passed on 
t o t h e t e a c h e r s i n t e r e s t e d , or even m o d e r a t e l y i n t e r e s t e d 
c o l l e a g u e s . A n o t h e r o p t i o n a v a i l a b l e t o F r e n c h t e a c h e r s i n v o l v e s 
a s e r i e s o f 3 day computer l i t e r a c y c o u r s e s . French 
m i c r o e l e c t r o n i c s i n s c h o o l s e x p e n d i t u r e i n 1982 a l o n e t o t a l l e d £9 
m i l l i o n on h a r d w a r e and c o m p u t e r - t e a c h e r - t r a i n i n g ; an a d d i t i o n a l 
£1.5 m i l l i o n was s p e n t on t h e d e v e l o p m e n t o f e d u c a t i o n a l 
s o f t w a r e . 

C l e a r l y , by c o n c e n t r a t i n g t h e i r o u t l a y i n t o one s p e c i f i c 
s e c t o r , i . e . s e c o n d a r y s c h o o l s , French computer 
l i t e r a c y / e d u c a t i o n i s p r o v i n g , and I b e l i e v e w i l l c o n t i n u e t o 
p r o v e , t o be much more e f f e c t i v e t h a n t h e i n e f f e c t i v e , d i s s i p a t e d 
methods employed by t h e D e p a r t m e n t o f T r a d e and I n d u s t r y and t h e 
D e p a r t m e n t of E d u c a t i o n and S c i e n c e . Even R i c h a r d F o t h e r g i l l , 
D i r e c t o r of t h e M i c r o e l e c t r o n i c s E d u c a t i o n Programme, concedes 
t h a t 4 and 2 day t r a i n i n g c o u r s e s a r e i n a d e q u a t e ... 

"The MEP and t h e D e p a r t m e n t of Trade and I n d u s t r y ' s M i c r o s i n 
S c h o o l s scheme i s o n l y a n i b b l e , a f l a g b e i n g r a i s e d . B e h i n d t h e 
4 day s e c o n d a r y c o u r s e we had one aim - t h a t t e a c h e r s w o u l d ask 
i n t e l l i g e n t q u e s t i o n s a f t e r w a r d s . They would know how t o s w i t c h 
t h e m i c r o o n , how t o unpack i t , p u t i t t o g e t h e r , r u n i t and p u t a 
few p r o g r a m s i n . There must be s u p p l e m e n t a r y c o u r s e s . We t r a i n 
t h e t r a i n e e s and t h e n t h e l o c a l e d u c a t i o n a u t h o r i t y p u t s on t h e 
c o u r s e s . " ( F o t h e r g i l l , 2 3 r d March, 1983, i n Hodges, 2 3 r d March, 
1983, The Times, p . 8 ) . 

G l o u c e s t e r s h i r e , f o r example, use t h e 2 day t r a i n i n g c o u r s e s 
p u r e l y as an i n t r o d u c t i o n t o t h e i n h e r e n t e d u c a t i o n a l a d v a n t a g e s 
o f m i c r o - c o m p u t e r s , w h i c h i s a t l e a s t an improvement on t h e 
i n d e t e r m i n a t e Government/LEA t h i n k i n g - s i m p l y because 
G l o u c e s t e r s h i r e have d e c i d e d upon an e x p l i c i t computer e d u c a t i o n 
p o l i c y . 

Derek E s t e r s o n , who r e s i g n e d f r o m t h e M i c r o e l e c t r o n i c s 
E d u c a t i o n Programme a d v i s o r y p a n e l ( d i s s a t i s f i e d w i t h t h e 
p r o g r e s s b e i n g made) and c u r r e n t l y c omputer a d v i s o r f o r i n n e r 
London, f e e l s t h a t a 4 day maximum computer e d u c a t i o n i s g r o s s l y 
i n a d e q u a t e - t e a c h e r s w i l l o n l y r e a c h any degree of competence 
and t h e r e f o r e e n a b l e t h e c r e a t i v e use o f m i c r o - c o m p u t e r s , i f t h e y 
r e c e i v e a minimum of 14 days computer i n s t r u c t i o n . 
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"We're p u t t i n g t h e c a r t b e f o r e t h e h o r s e . I f we d o n ' t have 
a d e q u a t e l y t r a i n e d t e a c h e r s and a s e n s i b l e a p p r e c i a t i o n o f t h e 
p o t e n t i a l of t h e e q u i p m e n t , i t c o u l d j u s t become a t o y f o r 
p l a y i n g Space I n v a d e r s on a wet F r i d a y a f t e r n o o n . " ( E s t e r s o n 
2 1 s t March, 19B3, i n Hodges, 2 1 s t March, 1983, The Times, p . 8 ) . 
(London have e x t e n d e d t h e computer t r a i n i n g of 1600 p r i m a r y 
s c h o o l t e a c h e r s f r o m 2 days t o 4 ) . 

I w o u l d s u g g e s t t h a t t h e p r i n c i p a l s h o r t c o m i n g s i n our 
a p p r o a c h t o e d u c a t i o n a l c o m p u t e r i s a t i o n a r e t h a t : 

( 1) D e p a r t m e n t of Trade and I n d u s t r y and Department of E d u c a t i o n 
and S c i e n c e f i n a n c i a l i n p u t and g u i d a n c e c o n c e r n i n g s c h o o l 
c o m p u t e r i s a t i o n i s t o t a l l y i n a d e q u a t e and u n s a t i s f a c t o r y . 

(2) T h e r e i s a u n i v e r s a l l a c k o f c o n s u l t a t i o n between t h e D T I , 
DES, LEAs, t e a c h e r s , s p e c i a l i s t computer programmers and 
c o n s u l t a n t s , s y s t e m s a n a l y s t s , h a r d w a r e and s o f t w a r e 
m a n u f a c t u r e r s , p u p i l s / s t u d e n t s and p a r e n t s . 

( 3 ) T h e r e i s an u n n e c e s s a r y , e d u c a t i o n a l l y r e s t r i c t i v e , a l m o s t 
t o t a l b i a s t o w a r d s t h e s u b j e c t of computer s c i e n c e i t s e l f . 

<4) A l t h o u g h t h e P r i m e M i n i s t e r , M a r g a r e t T h a t c h e r , s t a t e d i n 
J u l y , 1982, t h a t " s c h o o l s and a u t h o r i t i e s can choose f r o m t h r e e 
p a c k a g e s of e q u i p m e n t " ( T h a t c h e r , J u l y , 1982, i n Deeson, March, 
1983, S i n c l a i r U s e r, p . 5 5 ) , o s t e n s i b l y t h e l o c a l a u t h o r i t i e s 
alone a r e a d j u d i c a t i n g as t o what k i n d o f m i c r o - c o m p u t e r s s c h o o l s 
s h o u l d be a d o p t i n g . T h i s has r e s u l t e d i n , f o r example, t h e 
p a r t i a l e x c l u s i o n o f t h e S i n c l a i r ZX81 and t h e ZX Spectrum. S i r 
C l i v e S i n c l a i r t h e r e f o r e , i n d e p e n d e n t l y s o l d t h e ZXBl a t £25 each 
t o 2,300 s e c o n d a r y s c h o o l s . ( I b e l i e v e t h a t s c h o o l / c o l 1ege 
s t a f f , i n a s s o c i a t i o n w i t h computer s p e c i a l i s t s , s h o u l d be 
p e r m i t t e d t o s e l e c t t h e e d u c a t i o n a l h a r d w a r e / s o f t w a r e package 
they believe most a p p r o p r i a t e f o r t h e i r p u p i l s / s t u d e n t s 
e d u c a t i o n a l r e q u i r e m e n t s ) . 

( 5 ) T h e r e w o u l d appear t o be v i r t u a l l y no d i s c u s s i o n ( f r o m any 
s e c t o r o f B r i t i s h e d u c a t i o n ) r e g a r d i n g t h e immense p o t e n t i a l of 
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l i n k i n g n i i c r a - c o n i p u t e r s w i t h i n t e r a c t i v e c a b l e and s a t e l l i t e 
t e l e v i s i o n , c o n v e n t i o n a l t e l e v i s i o n and v i d e o / a u d i o c a s s e t t e / d i s c 
i n t o one f l e x i b l e i n t e g r a t e d s y s t e m ! t o t a l e d u c a t i o n a l 
c o m p u t e r i s a t i o n . (See C h a p t e r 8 ) . 

Tony W i l s h a w , a p r i n c i p a l l e c t u r e r a t I l k l e y C o l l e g e , 
Y o r k s h i r e , has p o i n t e d o u t t h a t "one m i c r o s h a r e d between 1500 
p u p i l s i n a c o m p r e h e n s i v e s c h o o l i s s p r e a d i n g t h e jam a b i t t h i n 
and a v e r a g e s a b o u t t h r e e - q u a r t e r s of an hour per year f o r each 
p u p i l " . ( U i l s h a w , 2 1 s t March, 19B3, i n Hodges, 2 1 s t t i a r c h , 1983, 
The Times, p . 8 ) . My case s t u d y r e s e a r c h , as we s h a l l s ee, 
r e v e a l s s i m i l a r p r o b l e m s o f r e s o u r c e d i s p e r s a l u n t i l t h e r e s o u r c e 
i t s e l f becomes v i r t u a l l y u s e l e s s . 

T a b l e 15: 

MICROS IN SECONDARY SCHOOLS SCHEME ( E s t a b l i s h e d i n 1980) 

S u p p l i e r Model P r i c e 
w i t h 
Monochrome 
D i s p l a y 

E x t e r n a l 
Memory 

Number 
So l d 

R e s e arch Machines RML 380Z £1,680 F l o p p y D i s c 3,600 

Aco r n BBC A £260 A u d i o Tape 
C a s s e t t e 

2,800 

( S o u r c e : Cookson, 22nd March, 1983, The Times, p . 8 ) . 
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T a b l e 16: 

MICROS IN PRIMARY SCHOOLS SCHEME ( E s t a b l i s h e d i n Autumn 1982) 

S u p p l i e r Model P r i c e w i t h B a s i c Number 
C o l o u r M o n i t o r p r i c e o r d e r e d 
and C a s s e t t e so f a r 
Recorder 

R e s e arch Machines RML 480Z £922 

Aco r n BBC B £649 

£700 1,350 

£399 7,200 

S i n c l a i r ZX Sp e c t r u m £365 
(48K) 

£125 450 

( S o u r c e : Cookson, 22nd March, 1983, The Times, p . 8 ) . 

P o t e n t i a l a d d i t i o n s t o t h i s l i m i t e d s e l e c t i o n a r e : Acorn 
E l e c t r o n (£200), S i n c l a i r Quantum Leap, QL, (£399), A t a r i 600 XL 
(£149), Commodore V i c - 2 0 (£140) and Commodore 64 (£200). 

W i t h i n t h e n e x t 10 y e a r s I would e x p e c t t h e p e r s o n a l home 
m i c r o - c o m p u t e r t o become as commonplace as t h e p o c k e t c a l c u l a t o r 
and i n c r e a s i n g l y i n t e n s e p r e s s u r e f r o m p a r e n t s , p u p i l s / s t u d e n t s 
and e d u c a t i o n a l i s t s w i l l , I b e l i e v e , compel s c h o o l s and c o l l e g e s 
t o expand d r a m a t i c a l l y t h e i r t e c h n o l o g i c a l h a r d w a r e and s o f t w a r e . 

The L a m p - l i g h t e r ( p r i v a t e ) E l e m e n t a r y S c h o o l , D a l l a s , USA, 
e n j o y s t h e h i g h e s t c o n c e n t r a t i o n o f , and r a t i o o f , 
m i c r o - c o m p u t e r s p e r p u p i l of any s c h o o l anywhere i n t h e w o r l d -
60 m i c r o - c o m p u t e r s f o r i t s 300 p u p i l s o r 1 m i c r o f o r e v e r y 5 
p u p i l s . 

T h e r e a r e a p p r o x i m a t e l y 1.35 m i l l i o n m i c r o - c o m p u t e r s i n 
B r i t a i n , d i s t r i b u t e d among 7.2 m i l l i o n f a m i l i e s or one m i c r o f o r 
e v e r y 6 t h B r i t i s h home. The number of m i c r o - c o m p u t e r s i n B r i t a i n 
has t r i p l e d s i n c e 1982. 
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("Work M i l l l a r g e l y d i s a p p e a r , l e i s u r e w i l l gape, and 
e d u c a t i o n ' s aim w i l l change f r o m ' i n c u l c a t i n g k n owledge' t o 
' i n c u l c a t i n g d e s i r e s ' . . . c i v i l i s e d l i f e w i l l t h e n r e s e m b l e 
P e r i c l e a n A t h e n s w i t h t h e s l a v e s r e p l a c e d by machines.") 
( S i n c l a i r , p a r a p h r a s e d , 3 0 t h June, 1984, i n L e v i n , 3 0 t h June, 
1984, BBC2 TV, The L e v i n I n t e r v i e w s , i n B a r n e s , 1 s t J u l y , 1984, 
The O b s e r v e r , p . 2 2 ) . 

T a b l e 17: 

TOTAL NUMBERS OF MICRO-COMPUTERS SOLD BY 28TH FEBRUARY, 1983 

MANUFACTURER UNITS SOLD 

S i n c l a i r 560,000 
Commodore 120,000 
Ac o r n (BBC) 103,000 
Dragon 55,000 
A p p l e 54,000 
Texas I n s t r u m e n t s 50,000 
Tandy 46,000 
Sharp 41,000 
Lowe ( G e n i e ) 35,000 
A t a r i 30,000 

( S u r v e y based on s a l e s f i g u r e s s u p p l i e d by computer r e t a i l e r s , 
c o n f i r m e d by d i s t r i b u t o r s and c e r t a i n m a n u f a c t u r e r s , and 
c o n d u c t e d by A l l a s o n A s s o c i a t e s . S ource: A l l a s o n , 2 7 t h March, 
1983, The O b s e r v e r , p . 2 0 ) . 
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EDUCATION: A CONTEMPORARY PERSPECTIVE*! 

I n a d d i t i o n t o t h e s o u r c e r e f e r e n c e s a l r e a d y q u o t e d t h e p r e v i o u s 
a c c o u n t was based upon i n f o r m a t i o n g l e a n e d f r o m : 
C a m p b e l l - J o n e s , S. ( 1 4 t h F e b r u a r y , 1 9 8 3 ) , BBC2 T e l e v i s i o n , 
H o r i z o n , ' T a l k i n g T u r t l e ' . 

L a r g e , P. ( 1 9 8 4 ) , The M i c r o R e v o l u t i o n R e v i s i t e d , F r a n c e s P i n t e r 
( P u b l i s h e r s ) L i m i t e d , London. 

Pawson, R. ( 1 5 t h A p r i l , 1 9 8 4 ) , 'Of Mice and Menus', 
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CHAPTER 7: EDUCATION CASE STUDIES 

H a v i n g e s t a b l i s h e d t h e c u r r e n t n a t i o n a l s t a t e o f s c h o o l 
c o m p u t e r i s a t i o n , a t a more l o c a l l e v e l (as w i t h t h e employment 
case s t u d i e s ) I wanted t o a s c e r t a i n t h e v i e w s o f e d u c a t i o n a l i s t s 
f r o m l e a d i n g n o r t h e a s t s c h o o l s and c o l l e g e s on e d u c a t i o n a l 
c o m p u t e r i s a t i o n . ( A l t h o u g h one o f t h e case s t u d i e s f o c u s e s upon 
a s o u t h west o f E n g l a n d Comprehensive High S c h o o l , t h e t e a c h e r 
c o n c e r n e d h a i l s f r o m t h e n o r t h e a s t of E n g l a n d ) . S p e c i f i c a l l y , I 
wan t e d t o f i n d o u t t h e p o t e n t i a l e f f e c t s o f m i c r o - c o m p u t e r s on 
t h e s c h o o l c u r r i c u l u m and t h e o v e r a l l p o t e n t i a l of a 
m i c r o e l e c t r o n i c a l l y o r i e n t a t e d e d u c a t i o n system o r i n d u s t r y . D i d 
t h e i r o p i n i o n s t e n d t o w a r d s a s c e p t i c a l , t r a d i t i o n a l i s t a p p r o a c h 
o r a r a d i c a l , i n n o v a t i v e , e x p a n s i o n i s t , f u t u r i s t i c a p p r o a c h t o 
c o m p u t e r i s e d e d u c a t i o n ? 

T h e r e f o r e between March, 1983, and May, 1983, I c o n d u c t e d a 
s e r i e s o f case s t u d i e s i n v o l v i n g h e a d m a s t e r s , p r i n c i p a l s and 
t e a c h e r s f r o m a N e w c a s t l e upon Tyne J u n i o r S c h o o l , a n o r t h e a s t 
6 t h Form C o l l e g e , a l e a d i n g n o r t h e a s t Comprehensive H i g h S c h o o l , 
one o f t h e most h i g h l y r a t e d and r e s p e c t e d n o r t h e r n I n d e p e n d e n t 
Grammar S c h o o l s and a l e a d i n g s o u t h west Comprehensive High 
S c h o o l . The case s t u d i e s a r e i l l u s t r a t i v e , and a r e as f a r as 
p o s s i b l e r e p r e s e n t a t i v e , examples o n l y ; t h e y a r e n o t random 
s a m p l e s , y e t I w o u l d be s u r p r i s e d i f t h e g e n e r a l i m p r e s s i o n s 
g l e a n e d f r o m t h e s t u d i e s were n o t r e p e a t e d i n many o t h e r s c h o o l s 
and c o l l e g e s t h r o u g h o u t t h e c o u n t r y . 

My r e s e a r c h t o o k t h e f o r m o f a s e r i e s o f p o s t a l f r e e - a n s w e r 
q u e s t i o n n a i r e s and a l t h o u g h t h e e d u c a t i o n a l i s t s d i d n o t 
s p e c i f i c a l l y r e q u e s t a n o n y m i t y , I d e c i d e d t h a t t h e b e s t chance o f 
e n s u r i n g a r e s p o n s e was t o a s s u r e t h e r e s p o n d e n t s o f t o t a l 
a n o n y m i t y b o t h i n d i v i d u a l l y and as an e d u c a t i o n a l i n s t i t u t i o n . 
As w i t h t h e employment case s t u d i e s , t h e r e s p o n s e s , d e p e n d i n g 
upon t h e i r s u b s t a n c e and l e n g t h , t a k e t h e f o r m of an a c c o u n t 
a d a p t e d f r o m and based upon t h e q u e s t i o n n a i r e , a s e r i e s o f 
a l t e r n a t e q u e s t i o n s and a n s w e r s , o r a c o m b i n a t i o n of b o t h . The 
f u l l q u e s t i o n n a i r e i s s e t o u t i n t h e c o m p i l a t i o n of case s t u d i e s 
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3, 4 and 5. 

E d u c a t i o n Case S t u d y 1: 

On 7 t h March, 1983, t h e Headmaster of a c e n t r a l l y l o c a t e d 
N e w c a s t l e upon Tyne J u n i o r S c h o o l c o m p l e t e d my f r e e - a n s w e r 
q u e s t i o n n a i r e c o n c e r n i n g t h e e f f e c t s o f m i c r o e l e c t r o n i c s on 
e d u c a t i o n . 

By t h e e a r l y 1990's he e x p e c t e d t o see s u b s t a n t i a l changes i n 
t h e t r a d i t i o n a l s c h o o l c u r r i c u l u m : 

" I n e v i t a b l y t h e i m p a c t w i l l be c o n s i d e r a b l e e s p e c i a l l y as t h e 
r a t e o f t e c h o l o g i c a l i n n o v a t i o n e s c a l a t e s , b u t i t i s d i f f i c u l t t o 
e n v i s a g e t h e scene i n 10 y e a r s t i m e when a l l t h e h a r d w a r e we a r e 
t e n t a t i v e l y u s i n g t o d a y w i l l be e n t i r e l y o b s o l e t e . U n d o u b t e d l y 
t h e t r a d i t i o n a l s c h o o l c u r r i c u l u m w i l l be r a d i c a l l y a f f e c t e d . As 
a r e l e v a n t c u r r i c u l u m s h o u l d be c a p a b l e of c h a n g i n g t o meet 
c h a n g i n g needs and c i r c u m s t a n c e s , i t would o b v i o u s l y be 
n o n - f u n c t i o n i n g i f i t f a i l e d t o a d a p t . " 

The Headmaster c o u l d e n v i s a g e a s i t u a t i o n where t h e m a j o r i t y 
o f p u p i l s l e a r n v i a a home and/or s c h o o l m i c r o - c o m p u t e r w i t h t h e 
t e a c h e r d e v e l o p i n g t h e p u p i l ' s p a r t i c u l a r i n t e r e s t by a d v i s i n g on 
how and when t o advance and d i v e r s i f y t h e i r s t u d i e s , d i s c u s s i n g 
o p t i o n s e t c . - a ' p r o f e s s i o n a l e n t h u s i a s t ' o r 'knowledge 
c o u n s e l l o r ' and ' c o l l e a g u e ' as P r o f e s s o r Tom S t o n i e r p u t s i t , 
r a t h e r t h a n a ' c h a l k and t a l k ' l e c t u r e r . ( S t o n i e r , 2nd March, 
1982, The End o f t h e C u l t u r e D i n o s a u r s ? Some T e c h n o l o g i c a l 
A s p e c t s and T h e i r I m p l i c a t i o n s , p . 4 ) . 

"... w h e t h e r t h i s s i t u a t i o n would be d e s i r a b l e i s d e b a t a b l e . 
A f t e r a l l , good t e a c h e r s a r e more t h a n 'knowledge c o u n s e l l o r s ' -
e s p e c i a l l y i n p r i m a r y e d u c a t i o n where r e l a t i o n s h i p s a r e v i t a l l y 
i m p o r t a n t . I t c o u l d p o s s i b l y work t h a t way i n s e c o n d a r y 
e d u c a t i o n , b u t even t h e n a s p e c t s such as i m a g i n a t i o n , c r i t i c a l 
a w a r e n e s s , l i f e s k i l l s and p h i l o s o p h i e s and a t t i t u d e s , e.g. 
t o w a r d s r a c e or s t e r e o - t y p i n g or d i s a r m a m e n t , r e q u i r e much more 
t h a n a 'knowledge c o u n s e l l o r ' and what about c o u n s e l l i n g w h i c h i s 
an i m p o r t a n t p a r t o f s e c o n d a r y e d u c a t i o n ? I t h i n k t h a t P r o f e s s o r 
S t o n i e r may be o v e r l o o k i n g t h e i m p o r t a n c e of t h e t e a c h e r - p u p i l 
r e l a t i o n s h i p . " 
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I b e l i e v e S t o n i e r i s p a r t i c u l a r l y c o n s c i o u s of t h e i m p o r t a n c e 
of t h e t e a c h e r - p u p i l r e l a t i o n s h i p and t h e o p p o r t u n i t i e s f o r 
s e l f - d e v e l o p m e n t t h e e d u c a t i o n a l system s h o u l d and c o u l d a f f o r d . 
I n d e e d he f a v o u r s , as I do, e x t r e m e l y low o r e q u a l t e a c h e r - p u p i l 
r a t i o s . H i s p o i n t i s t h a t a t t h e moment t h e s e o p p o r t u n i t i e s a r e 
b e i n g s q u a n d e r e d because o f t h e i n f l e x i b i l i t y of a r i g i d s c h o o l 
c u r r i c u l u m , p a r t i c u l a r l y i n t h e a r e a o f s e c o n d a r y e d u c a t i o n : 

" I t has a l w a y s been t h e dream of e d u c a t o r s t o d e v e l o p 
c r i t i c a l f a c u l t i e s so t h a t s t u d e n t s a r e a b l e t o u n d e r s t a n d 
c o n c e p t s and d e v e l o p them on t h e i r own. T h i s s h o u l d be expanded, 
h o w e v e r , n o t o n l y t o f o s t e r more c r e a t i v e i m a g i n a t i o n , b u t a l s o 
a r t i s t i c , p h y s i c a l and s o c i a l s k i l l s . P a r t i c u l a r l y i m p o r t a n t 
among t h e l a t t e r a r e c o m m u n i c a t i v e and o r g a n i s a t i o n a l s k i l l s . I t 
i s one o f t h e sad f e a t u r e s o f t h e p r e s e n t e d u c a t i o n system t h a t 
i t g i v e s t h e s t u d e n t s v e r y l i t t l e chance t o o r g a n i s e t h i n g s 
t h e m s e l v e s or t o p r e p a r e f o r r e a l - l i f e s i t u a t i o n s . I n t h e r e a l 
w o r l d i t i s n o t o n l y what you know t h a t c o u n t s , b u t a l s o how f a s t 
you can f i n d o u t new t h i n g s . F u r t h e r m o r e , t h e major a c t i v i t i e s 
o f t h e r e a l w o r l d i n v o l v e i n t e r a c t i n g w i t h people. S o c i a l 
d e v e l o p m e n t , by c o n t r a s t w i t h i n t e l l e c t u a l d e v e l o p m e n t , has 
a l w a y s been p a r t o f t h e h i d d e n c u r r i c u l u m . Such s k i l l s need t o 
be f o s t e r e d i n a more c o n s c i o u s and s y s t e m a t i c f a s h i o n . " 
( S t o n i e r , 1979, f r o m S c h u l l e r and M e g e r r y , eds., 1979, pp.31-44 
i n R i c h a r d s , e d . , 1982, p.291) 

The Headmaster f e l t t h a t t h e use o f m i c r o - c o m p u t e r s a c r o s s 
t h e c u r r i c u l u m w o u l d u n d o u b e d l y " h e l p t h e l e a r n i n g p r o c e s s e s , b u t 
i t i s i m p o r t a n t t o remember t h a t t h e c r e a t i v e p r o c e s s , w h i c h i s 
d i f f e r e n t and e q u a l l y i f n o t more i m p o r t a n t , i s u n l i k e l y t o be 
enhanced by m i c r o - c o m p u t e r s . Can m i c r o - c o m p u t e r s c r e a t e or h e l p 
c r e a t e A r t , P o e t r y , e t c . - I t h i n k n o t . " 

S h o u l d t h e s c h o o l c u r r i c u l u m i t s e l f be changed i n o r d e r t o 
o f f e r and accommodate a much more c o m p r e h e n s i v e , 
m u l t i - d i s c i p l i n a r y a p p r o a c h t o e d u c a t i o n ? ( I n c l u d i n g l e i s u r e 
s u b j e c t s / a c t i v i t i e s ) . 

" I n p r i m a r y e d u c a t i o n many s u b j e c t s a l r e a d y o v e r l a p and t o a 
d e g r e e t h i s happens i n s e c o n d a r y e d u c a t i o n now, b u t I would be 
wary o f i n t e r r e l a t i o n s i m p l y f o r i t s own sake. O b v i o u s l y t h e r e 
a r e a r e a s where i t w o u l d be d e s i r a b l e and a d v a n t a g e o u s and would 
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be p a r t o f a c u r r e n t t r e n d . As t o t h e w i d e n i n g o f t h e c u r r i c u l u m 
t o i n c l u d e l e i s u r e s u b j e c t s , I t h i n k t h i s i s i n e v i t a b l e because 
of t h e c h a n g i n g s o c i o - e c o n o m i c f a c t o r s o f s o c i e t y . " 

The Headmaster was e n t h u s i a s t i c about t h e i d e a p u t f o r w a r d by 
A l f r e d B o r k , ( 6 t h September, 1982, BBC2 TV/Open U n i v e r s i t y , E200 
C o n t e m p o r a r y I s s u e s i n E d u c a t i o n ) P r o f e s s o r o f P h y s i c s a t t h e 
U n i v e r s i t y o f C a l i f o r n i a , o f l i n k i n g t h e m i c r o - c o m p u t e r w i t h t h e 
v i d e o d i s c and t a p e . Bork b e l i e v e s t h i s w o u l d be o f immense 
e d u c a t i o n a l v a l u e - t h e f a c i l i t y t o i l l u s t r a t e p o i n t s w i t h 
f i l m / t e l e v i s i o n e x t r a c t s and s t i l l s r a t h e r t h a n j u s t computer 
g r a p h i c s . The Headmaster c o n c u r r e d w i t h B o r k ' s e s t i m a t i o n of t h e 
p o t e n t i a l e d u c a t i o n a l m e r i t and i m p o r t a n c e o f a c o m p u t e r - v i d e o 
l i n k . 

S h o u l d we aim f o r a much h i g h e r s t a n d a r d of e d u c a t i o n f o r 
e v e r y o n e ( n o t j u s t f o r p u p i l s / s t u d e n t s aged 5-21) w i t h f u r t h e r 
and h i g h e r e d u c a t i o n becoming t h e norm r a t h e r t h a n t h e e x c e p t i o n ? 
Can c o m p u t e r s h e l p i m p r o v e s t a n d a r d s ? 

" I d o n ' t t h i n k c o m p u t e r s w i l l i m p r o v e s t a n d a r d s t h o u g h t h e y 
may b r o a d e n them - t h e y w i l l c e r t a i n l y i m p r o v e r a n g e and 
e x p e r i e n c e and w o u l d o b v i o u s l y be u s e f u l i n f u r t h e r and h i g h e r 
e d u c a t i o n . How you g e t h i g h e r e d u c a t i o n t o become t h e norm, I 
r e a l l y d o n ' t know ... t h e N o r t h East has t h e l o w e s t t a k e - u p o f 
h i g h e r e d u c a t i o n p l a c e s i n t h e c o u n t r y . T h i s i s h i s t o r i c a l as 
w e l l as s o c i a l l y and e c o n o m i c a l l y based and i t w i l l t a k e more 
t h a n c o m p u t e r s t o change i t . " 

The Headmaster b e l i e v e d t h e w r i t i n g of computer programs by 
s p e c i a l i s t s u b j e c t t e a c h e r s t o be "... i n c r e d i b l y t i m e consuming 
and i n c r e a s i n g l y c o m p l e x . Maybe c e n t r e s w i t h s o f t w a r e 
s p e c i a l i s t s w o r k i n g i n c o n j u n c t i o n w i t h t e a c h e r s would be more 
t i m e and c o s t e f f e c t i v e . " 

G i v e n t h e r a p i d d e v e l o p m e n t and t h e c o m p r e h e n s i v e 
i m p l e m e n t a t i o n o f m i c r o e l e c t r o n i c s and u n p r e c e d e n t e d l e v e l s of 
unemployment, c o u l d you f o r e s e e some f o r m o f massive 
m i c r o e l e c t r o n i c a l l y o r i e n t a t e d e d u c a t i o n i n d u s t r y encompassing 
v i r t u a l l y a l l s u b j e c t s and a c t i v i t i e s ? (An e d u c a t i o n i n d u s t r y 
f o r anyone t o l e a r n about and/or p a r t i c i p a t e i n a n y t h i n g ) 

" U n l e s s t h e r e i s a r a d i c a l change i n p r e s e n t economic 
p o l i c i e s , i t w o u l d seem t h a t t h i s i s n o t o n l y a p o s s i b l e p a r t 
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s o l u t i o n b u t a n e c e s s i t y . However, i t r e q u i r e s an i m a g i n a t i v e 
l e a p on t h e p a r t o f someone and I c a n ' t see t h e Department of 
E d u c a t i o n and S c i e n c e g i v i n g t h a t s o r t o f l e a d . " 

I s t h i s t h e s o r t of f u t u r e we s h o u l d be a i m i n g f o r ? 
"... t h i s i s t h e s o r t o f f u t u r e we a r e b e i n g f o r c e d t o w a r d s 

b u t n o t n e c e s s a r i l y t h e d e s i r a b l e one. Why s h o u l d e d u c a t i o n p i c k 
up t h e p i e c e s a f t e r G o v e r n m e n t a l f a i l u r e . Wider based e d u c a t i o n 
y e s , b u t n o t as a s u b s t i t u t e t o b a s i c human r i g h t s . " 

I s t h e r e enough e d u c a t i o n a l awareness w i t h r e g a r d t o 
m i c r o e l e c t r o n i c t e c h n o l o g y t h r o u g h o u t t h e e d u c a t i o n a l system? 
( i . e . t e a c h i n g s t a f f , p u p i l s / s t u d e n t s , p a r e n t s , l o c a l 
a u t h o r i t i e s . D e p a r t m e n t of E d u c a t i i o n and S c i e n c e and t h e 
D e p a r t m e n t of T r a d e and I n d u s t r y ) . 

"No, a l t h o u g h i t i s o b v i o u s l y i n c r e a s i n g and c e r t a i n L o c a l 
E d u c a t i o n A u t h o r i t i e s a r e making d e t e r m i n e d and e f f e c t i v e e f f o r t s 
i n t h i s a r e a . P a r e n t a l awareness however i s s a d l y , t o t a l l y 
n e g l e c t e d . " 

Are you e n t h u s i a s t i c a b o u t t h e i n c r e a s i n g l y i m p o r t a n t r o l e of 
t h e c o m p u t e r as as e d u c a t i o n a l a i d and/or t u t o r w i t h i n t h e home 
and s c h o o l ? 

"Yes. The m i c r o - c o m p u t e r i s a welcome a d d i t i o n t o s c h o o l 
r e s o u r c e s and t h o u g h t f u l l y h a n d l e d s h o u l d be i n v a l u a b l e . I t i s 
n o t t h e answer t o a l l e d u c a t i o n a l p r o b l e m s . I t w i l l u n d o u b t e d l y 
r a d i c a l l y a l t e r t r a d i t i o n a l e d u c a t i o n a l v a l u e s and p r a c t i c e s b u t 
e x p e r i e n c e has shown t h a t e d u c a t i o n changes whi c h s u r v i v e and 
d e v e l o p f o r t h e b e n e f i t of t h e p u p i l a r e t h o s e w h i c h a r e h a n d l e d 
t h o u g h t f u l l y , c a r e f u l l y p l a n n e d and c o n t i n u o u s l y a s s e s s e d . The 
changes w h i c h f a i l a r e t h o s e where e v e r y t h i n g i s j e t t i s o n e d i n 
f a v o u r o f t h e new and t h i s i s u s u a l l y d i s a s t r o u s . " 

E d u c a t i o n Case S t u d y 2: 

The second s t u d y , ( 1 6 t h May, 1983) w h i c h i s o f one of t h e t o p 
6 t h Form C o l l e g e s i n t h e n o r t h e a s t o f E n g l a n d , was u n f o r u n a t e l y 
n e c e s s a r i l y a b b r e v i a t e d because of t h e P r i n c i p a l ' s heavy 
w o r k l o a d . 

" I n my v i e w , " t h e C o l l e g e P r i n c i p a l t o l d me, " t h e i m p a c t on 
t h e c u r r i c u l u m w i l l r e m a i n l i m i t e d so l o n g as t h e p r e s e n t 
e x a m i n a t i o n s y s t e m i s r e t a i n e d , w i t h i t s emphasis a t b o t h '0' and 
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'A' l e v e l on t h e l e v e l of knowledge shown by c a n d i d a t e s . I n view 
o f t h e p r o b l e m s i n v o l v e d i n c h a n g i n g t h i s s y s t e m change i s l i k e l y 
t o be e x t r e m e l y s l o w . 

I n such c i r c u m s t a n c e s I a n t i c i p a t e : 

(1 ) an i n c r e a s e d , b u t f a r f r o m u n i v e r s a l , knowledge of computer 
usage b e i n g a c q u i r e d i n s c h o o l s on t h e b a s i s of CSE/O/A l e v e l 
w ork. 

(2) a l i m i t e d usage of s i m u l a t i o n e x e r c i s e s t o r e i n f o r c e c l a s s 
l e a r n i n g , u s u a l l y on an i n d i v i d u a l b a s i s i n t h e 16-19 age g r o u p . 
T h i s i s l i k e l y t o be most a p p a r e n t i n t h e s c i e n c e s and i n t h o s e 
s o c i a l s c i e n c e s w i t h a q u a n t a t i v e a p p r o a c h t o some of t h e i r work 
e.g. Economics and Geography. 

(3) an o c c a s i o n a l use o f c o m p u t e r s f o r t e a c h i n g p u r p o s e s . T h i s 
w i l l depend on t h e p r o v i s i o n o f an a d e q u a t e number of t e r m i n a l s 
more t h a n a p p r o p r i a t e s o f t w a r e . 

(4 ) c o m p u t e r s w i l l a l s o be used f o r a d m i n i s t r a t i v e p u r p o s e s , 
p a r t i c u l a r l y i n l a r g e i n s t i t u t i o n s . 

I do n o t t h i n k t h a t t h e E n g l i s h e d u c a t i o n system i s g e a r e d 
e i t h e r by i t s o r g a n i s a t i o n n o r i n t e r m s o f f i n a n c e t o r a p i d 
change and am t h e r e f o r e c a u t i o u s a b o u t p r e d i c t i n g more t h a n t h i s 
i n t h e n e x t decade." 

E d u c a t i o n Case S t u d i e s 3, 4 and 5: 

E d u c a t i o n case s t u d i e s 3, 4 and 5 r e p r e s e n t t h e p e r s o n a l 
v i e w s o f ( 3 ) t h e Headmaster o f one o f t h e l e a d i n g Comprehensive 
H i g h S c h o o l s i n t h e n o r t h e a s t of E n g l a n d , ( 2 4 t h May, 1 9 8 3 ) , (4) 
t h e Headmaster of one o f t h e most h i g h l y r a t e d , p r e s t i g i o u s and 
r e s p e c t e d I n d e p e n d e n t Grammar S c h o o l s i n t h e n o r t h of E n g l a n d , 
( 1 6 t h March, 1983) and (5) t h e p h y s i c s and c o m p u t i n g t e a c h e r of a 
l e a d i n g Comprehensive High School i n t h e s o u t h west of E n g l a n d 
(May, 1 9 8 3 ) . I n o r d e r t o r e p r o d u c e t h e q u e s t i o n n a i r e i n i t s 
e n t i r i t y and f o r c o n v e n i e n c e and s i m p l i c i t y , each q u e s t i o n w i l l 
be f o l l o w e d i n t u r n by each i n d i v i d u a l r e s p o n s e d e s i g n a t e d t h u s -
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3: N o r t h East H i g h S c h o o l , 4: N o r t h e r n I n d e p e n d e n t Grammar School 
and 5: South West H i g h S c h o o l . 

(1) D u r i n g t h e n e x t 10 y e a r s what e f f e c t would you e x p e c t 
m i c r o - c o m p u t e r s t o have on t h e t r a d i t i o n a l s c h o o l c u r r i c u l u m ? 

N o r t h East High S c h o o l : 
" I hope t o have a p r o p e r computer l a b o r a t o r y as a c e n t r a l 

f a c i l i t y , w i r e d i n t o s e p a r a t e s u b j e c t D e p a r t m e n t s a r o u n d t h e 
s c h o o l . I e x p e c t T y p i n g t o d i s a p p e a r f r o m t h e c u r r i c u l u m and be 
r e p l a c e d by word p r o c e s s o r s e t c . 

I e n v i s a g e g r o w t h i n t h o s e a r e a s t o w h i c h t h e new t e c h n o l o g y 
i s p a r t i c u l a r l y r e l e v a n t ( e . g . D e s i g n T e c h n o l o g y , P h y s i c s , 
B i o l o g y - no d o u b t o t h e r s ) and some r e t r e n c h m e n t i n a r e a s l e s s 
c o n c e r n e d w i t h i t . " 

N o r t h e r n I n d e p e n d e n t Grammar S c h o o l : 
" P r o b a b l y v e r y l i t t l e e f f e c t i n t h a t t i m e - s p a n . " 

S o u t h West High S c h o o l : 
"The i m p a c t o f m i c r o - c o m p u t e r s i n s c h o o l s w i t h i n t h e n e x t 

decade w i l l depend on how q u i c k l y e d u c a t i o n a u t h o r i t i e s a r e 
p r e p a r e d t o r e a c t t o new i n n o v a t i o n s , and how o f t e n t h e y w i l l be 
w i l l i n g t o s i n k cash i n t o r e n e w i n g and i m p r o v i n g p r e s e n t 
h a r d w a r e . 

T h e r e a r e two e f f e c t s w h i c h m i c r o - c o m p u t e r s CMCs') s h o u l d 
have on t h e c u r r i c u l u m 
(1 ) E d u c a t i o n a b o u t c o m p u t e r s , n o t n e c e s s a r i l y how t o program 
them b u t what t h e y do, how t h e y work ( i . e . t h e f a c t t h a t t h e y 
c a n n o t ' t h i n k ' o r ' r e a s o n ' ) s h o u l d i n c r e a s e v a s t l y so t h a t a l l 
p e o p l e l e a v i n g s c h o o l s h o u l d be f a m i l i a r w i t h c o m p u t e r s and what 
t h e y a r e c a p a b l e o f . 
( i i ) The use o f c o m p u t e r s i n t h e c l a s s r o o m w i l l i n c r e a s e and 
w i t h i n t h e n e x t decade a computer w i l l be as f a m i l i a r a t e a c h i n g 
a i d as a v i d e o r e c o r d e r or f i l m p r o j e c t o r i s t o d a y . " 

(2) C o u l d you e n v i s a g e a s i t u a t i o n where t h e m a j o r i t y o f t h e 
p u p i l s / s t u d e n t s l e a r n v i a a home and/or s c h o o l m i c r o - c o m p u t e r 
w i t h t h e t e a c h e r d e v e l o p i n g t h e p u p i l ' s p a r t i c u l a r i n t e r e s t by 
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a d v i s i n g them on how and when t o advance and d i v e r s i f y t h e i r 
s t u d i e s , d i s c u s s i n g o p t i o n s e t c . - a ' p r o f e s s i o n a l e n t h u s i a s t ' o r 
'knowledge c o u n s e l l o r ' and ' c o l l e a g u e ' , as P r o f e s s o r Tom S t o n i e r 
p u t s i t , r a t h e r t h a n a ' c h a l k and t a l k ' l e c t u r e r ? ( S t o n i e r , 2nd 
March, 1982, The End of t h e C u l t u r e D i n o s a u r s ? Some 
T e c h n o l o g i c a l A s p e c t s and T h e i r I m p l i c a t i o n s , p . 4 ) . 

N o r t h E a s t High S c h o o l : 
"Not so c o m p l e t e l y f o r a c o n s i d e r a b l e t i m e ahead; i n t h e n e x t 

c e n t u r y I would e x p e c t s c h o o l s as we now know them t o be 
d i f f e r e n t beyond r a t i o n a l p r o j e c t i o n . " 

N o r t h e r n I n d e p e n d e n t Grammar S c h o o l : 
" F r a n k l y no! P r o f e s s o r S t o n i e r d e a l s i n an amusing and 

e n l i g h t e n i n g k i n d o f s c i e n c e f i c t i o n , w h i c h l i k e a l l good SF i s 
based on what i s p l a u s i b l e and p o s s i b l e , b u t as a p r e d i c t i o n of 
what w i l l happen i t f a l l s s h o r t , t h r o u g h u n d e r e s t i m a t i n g ( a ) t h e 
c o n s e r v a t i v e f o r c e of t h e i n h e r i t e d e d u c a t i o n a l p r o c e s s 
( i n v e s t m e n t i n s y s t e m s , s t a f f and f a c i l i t i e s ) and (b) t h e s o c i a l 
p s y c h o l o g y of s c h o o l e d u c a t i o n i . e . t h e human c o n t e x t of l e a r n i n g 
( p u p i l - p u p i l and p u p i l - t e a c h e r ) . A p a r t i c u l a r p o i n t under ( b ) i s 
t h a t t r a d i t i o n a l c l a s s - t e a c h i n g l e a v e s room f o r i n d i v i d u a l 
' s w i t c h i n g o f f ( i n t e l l e c t u a l r e s t - p e r i o d s ? ! ) t h u s making t h e 
b u r d e n o f s c h o o l w o r k b e a r a b l e w i t h o u t i n t e l l e c t u a l or e m o t i o n a l 
c o l l a p s e : c o m p u t e r s r e q u i r e a c o n s t a n t i n p u t o f l o g i c f r o m t h e i r 
u s e r s , w h i c h i s beyond human c a p a c i t y i f i t were t h e o n l y d i e t , " 

S o u t h West High S c h o o l : 
" F o l l o w i n g on f r o m ( i i ) above ... W i t h MC's a t t h e i r c u r r e n t 

s t a g e of d e v e l o p m e n t t h e i d e a o f computer t u t o r s which a c t u a l l y 
t e a c h i s r i g h t a t t h e l i m i t of t h e i m a g i n a t i o n . I would agree 
t h a t an a b l e c h i l d , who r e q u i r e s l i t t l e p r a i s e f o r good work and 
o n l y needs one e x p l a n a t i o n of a s e t o f i d e a s t o g a i n 
u n d e r s t a n d i n g , c o u l d cope w i t h such a s y s t e m . But t h e m a j o r i t y 
o f p u p i l s need t h i n g s e x p l a i n e d i n s e v e r a l d i f f e r e n t ways and a r e 
o f t e n e x t e r n a l l y m o t i v a t e d . What I am t r y i n g t o say i s t h a t (as 
y e t ) a computer does n o t have t h e s e n s i t i v i t y and a d a p t a b i l i t y of 
a t e a c h e r t o t a i l o r t h e p r e s e n t a t i o n o f a s e t of f a c t s t o a 
p a r t i c u l a r p u p i l or group o f p u p i l s . 



223 

I can see t h a t t h e MC a l t e r n a t i v e may be p r e f e r a b l e t o a 
' c h a l k and t a l k ' t e a c h e r b u t I h a v e n ' t met one of t h i s o u t d a t e d 
b r e e d s i n c e I was a t s c h o o l . There i s a w e a l t h of l e a r n i n g a i d s 
now a v a i l a b l e ( e s p e c i a l l y i n s c i e n c e ) , i n c l u d i n g u s i n g a MC and 
a D a t a b a s e . " 

(3 ) Do you t h i n k t h e e x t e n s i v e u t i l i z a t i o n of m i c r o - c o m p u t e r s 
a c r o s s t h e e n t i r e c u r r i c u l u m w i l l enhance t h e q u a l i t y and 
f a s c i n a t i o n of t h e s u b j e c t s t h e m s e l v e s ? Do t h e y h e l p t h e 
p u p i l s / s t u d e n t s i n t h e l e a r n i n g p r o c e s s ? 

N o r t h East High S c h o o l : 
" A l m o s t c e r t a i n l y so f o r many p u p i l s . I t l o o k s a b l e a k 

f u t u r e f o r t h e t e c h n o l o g i c a l l y i l l i t e r a t e , however. Our m i c r o s 
a r e c u r r e n t l y used f o r a c o m p u t i n g 'O'/CSE c o u r s e , f o r 
e l e c t r o n i c s s y s t e m s a t 'A' l e v e l , f o r a d m i n i s t r a t i v e d a t a 
s t o r a g e , and as a f a c i l i t y where s t a f f / p u p i l s p e r c e i v e a o n e - o f f 
use t h a t t h e y want t o p u t them t o . " 

N o r t h e r n I n d e p e n d e n t Grammar S c h o o l : 
"They c o u l d no do u b t h e l p i n t h e e f f i c i e n t t r a n s m i s s i o n of 

f a c t and o f l o g i c a l i n s i g h t i n t h e case of c o m m i t t e d l e a r n e r s , 
b u t f o r e n g e n d e r i n g e n t h u s i a s m t h e y would be no b e t t e r and 
p r o b a b l y much worse t h a n even t h e a v e r a g e c l a s s r o o m t e a c h e r . 
E n t h u s i a s m i s t r a n s m i t t e d f r o m human t o human, n o t v i a machines." 

S o u t h West High S c h o o l : 
"There a r e 3 p o i n t s t o d i s c u s s h e r e . So one by one ... 

(a) 'ENHANCE THE QUALITY' 
S p e a k i n g f r o m p e r s o n a l e x p e r i e n c e as a s c i e n c e t e a c h e r t h e r e 

a r e s e v e r a l d i s t i n c t ways i n w h i c h a MC i s o f use t o me i n a 
c l a s s r o o m -
( i ) AS A CONTROLLABLE, MOVING ELECTRONIC BLACKBOARD. I am a 
member o f a g r o u p w h i c h v o l u n t a r i l y w r i t e s computer p r o g r a m s f o r 
use i n s c i e n c e l e s s o n s . Both of my major works f a l l i n t o t h i s 
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c a t e g o r y o f ' e l e c t r o n i c b l a c k b o a r d ' . They h e l p t h e t e a c h e r t o 
d i s c u s s some i d e a s w h i c h a r e d i f f i c u l t t o v i s u a l i s e or c a l c u l a t e 
q u i c k l y , e.g. one i s a model of r a d i o a c t i v e decay wh i c h makes an 
a r e a o f t h e s c r e e n decay, a l o t o f atoms decay a t t h e b e g i n n i n g 
and few a t t h e end. The t e a c h e r can v a r y t h e number of atoms, 
t h e h a l f l i f e o f s u b s t a n c e and what i s d i s p l a y e d on t h e s c r e e n -
g r a p h s can be drawn and compared e t c . The program was d e s i g n e d 
t o do s o m e t h i n g w h i c h was v e r y d i f f i c u l t t o u n d e r s t a n d w i t h o u t 
i t . T h e r e a r e many o t h e r programmes, i n t h e f i e l d o f s c i e n c e , 
w h i c h do e x a c t l y t h e same t y p e o f t h i n g - t o t r y and show a 
d i f f u l t c o n c e p t and t o a l l o w t h e t e a c h e r t o d i s c u s s a l t e r n a t i v e 
s o l u t i o n s t o a p r o b l e m . T h i s t y p e of program a l l o w s q u e s t i o n s of 
t h e 'tihat if t y p e t o be answered q u i c k l y and v i s u a l l y . (E.g. 
what happens i f we h a l f t h e h a l f l i f e ? ) 
( i i ) EXPERIMENTS - There a r e many s c i e n t i f i c e x p e r i m e n t s t h a t 
can be done u s i n g t h e computer t h a t c o u l d n o t be done w i t h o u t i t , 
and an even g r e a t e r number w h i c h can be v a s t l y i m p r o v e d because 
t h e c o m p u t e r can t a k e t h e r e a d i n g s and t h e n d i s p l a y t h e r e s u l t s 
i n v a r i o u s f o r m s . 
( i i i ) PROGRAMMED LEARNING - Where t h e p u p i l s i t s i n f r o n t of a 
MC and r u n s t h r o u g h a s e r i e s o f s t e p s d e s i g n e d t o t e a c h a 
s p e c i f i c p o i n t . I n t h e 1960's programmed l e a r n i n g done w i t h 
w o r k c a r d s , i n f o r m a t i o n a l c a r d s , ( t e s t s and answers) were used and 
t e s t e d and p r o v e d t o be l a r g e l y i n e f f e c t i v e . I have w r i t t e n a 
programme w h i c h was a slight improvement on t h e p r i m i t i v e i d e a by 
g i v i n g t h e u s e r an i n i t i a l s e r i e s o f t e s t s t h e n d e p e n d i n g on 
h i s / h e r answers t o o k them t h r o u g h one o f t h r e e e x p l a n a t i o n s of 
how t o m a n i p u l a t e e q u a t i o n s . My program was a c r u d e a t t e m p t t o 
t e a c h s o m e t h i n g and i t t o o k up most of t h e c o m p u t e r s a v a i l a b l e 
memory. Given a few more y e a r s I'm s u r e t h e r e w i l l be b e t t e r 
a l g o r i t h m s and more s e n s i t i v e p r ograms t o d i a g n o s e a p u p i l ' s 
p r o b l e m s . 
( i v ) PUPIL'S USE AS A PIECE OF SCIENCE EQUIPMENT - E.g. as a 
d a t a r e c o r d i n g d e v i c e w h i c h w i l l g r a p h t h e i r r e s u l t s q u i c k l y f o r 
them and a l t e r t h e d a t a t o g e t a s t r a i g h t l i n e . E.g. i t c o u l d 
p l o t power o u t p u t o f a b u l b a g a i n s t v o l t a g e and f i n d a c u r v e , 
t h e n t h e p u p i l c o u l d ask i t t o t r y t h e s q u a r e r o o t of t h e v o l t a g e 
- f i n d i n g an even b i g g e r c u r v e he/she m i g h t t r y t h e f i n a l 
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s o l u t i o n of p l o t t i n g P a g a i n s t V^. I n t h i s case t h e p u p i l would 
have worked o u t t h e answer f o r t h e m s e l v e s w h i c h w i l l s t i c k w i t h 
them a l o t l o n g e r t h a n i f I was t o t e l l them. I t i s t r u e t o say 
t h a t a l l t h i s p l o t t i n g c o u l d be done by hand and c a l c u l a t o r b u t 
i t w o u l d r e q u i r e a g r e a t d e a l o f t i m e and d e t e r m i n a t i o n . The 
c o m p u t e r opens up t h i n g s t h a t t h e y can t r y w h i c h b e f o r e o n l y t h e 
t e a c h e r c o u l d do. 
( b ) FASCINATION 

M a i n l y t h e f a c t t h a t t h e computer opens up new f i e l d s of 
p o s s i b i l i t y and new a p p r o a c h e s w i l l l e a d t o a g r e a t e r 
f a s c i n a t i o n ; because t o p i c s t h a t were d r y b e f o r e (because a u d i o 
v i s u a l a i d s c o u l d do l i t t l e t o d e m o n s t r a t e some d r y t o p i c s such 
as r a d i o a c t i v i t y , a s t r o n o m y w h i c h a r e dynamic and r e q u i r e an 
u n d e r s t a n d i n g o f how p l a n e t s , atoms change) can now be made more 
i n t e r e s t i n g and e a s i e r t o u n d e r s t a n d . 

T h e r e i s a l s o a n o v e l t y v a l u e a t t h e moment of u s i n g a 
c o m p u t e r i n a c l a s s r o o m , w h i c h w i l l wear o f f when i t becomes an 
e v e r y d a y p i e c e o f c l a s s r o o m f u r n i t u r e . ( T h i s does n o t mean t h a t 
I w i l l n o t c a p i t a l i s e on i t w h i l e i t l a s t s ) . 
( c ) HELP IN THE LEARNING PROCESS? 

As you w i l l have r e a d above I do t h i n k t h e y w i l l h e l p i n t h e 
l e a r n i n g p r o c e s s ( o r e l s e I w o u l d n ' t be w a s t i n g a b o u t 7 h o u r s a 
week w r i t i n g programmes f o r t h e m ) . The r e a s o n s why a r e c o n t a i n e d 
a bove." 

(4 ) S h o u l d t h e s c h o o l c u r r i c u l u m i t s e l f be changed i n o r d e r t o 
f a c i l i t a t e a much more c o m p r e h e n s i v e , m u l t i - d i s c i p l i n a r y a p p r o a c h 
t o e d u c a t i o n , f o r example, s u b j e c t o v e r l a p s - t h e h i s t o r y of 
c o m p u t i n g , m a t h e m a t i c s , p h y s i c s or c h e m i s t r y w i t h i n t h e s p e c i f i c 
h i s t o r y s u b j e c t ; and t h e d e v e l o p m e n t of h i s t o r i c a l a n a l y s i s 
w i t h i n t h e c o n t e x t o f t h e n a t u r a l and s o c i a l s c i e n c e s , h u m a n i t i e s 
and t h e a r t s ; and t h e i n t r o d u c t i o n of l e i s u r e s u b j e c t s / a c t i v i t i e s 
i n t o t h e c u r r i c u l u m ; or i s t h e c u r r e n t s u b j e c t c o n t e n t and r a n g e 
s a t i s f a c t o r y ? 

N o r t h E a s t H i g h S c h o o l : 
" I f e e l t h a t s c h o o l c u r r i c u l a have c o n t i n u o u s l y a d a p t e d t o 

change and w i l l c o n t i n u e t o do s o , b u t I d o u b t t h e v a l u e of t h e 
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e x a m p l e s o f m u l t i - d i s c i p l i n a r y a p p r o a c h e s g i v e n . " 

N o r t h e r n I n d e p e n d e n t Grammar Schools 
"A b i g q u e s t i o n - r a n g i n g f a r beyond t h e mere i m p a c t of 

c o m p u t e r s ! I Mould be c o n t e n t w i t h t h e p r e s e n t e v o l u t i o n a r y 
a p p r o a c h , whereby t h e t r a d i t i o n a l s u b j e c t s a r e ( r i g h t l y ) e x p e c t e d 
t o i n c l u d e new e l e m e n t s , some of them i n t e r d i s c i p l i n a r y . T h i s 
r a i s e s t h e q u e s t i o n w h e t h e r Computing s h o u l d c o u n t as a ' s u b j e c t ' 
a t a l l . I t i s b e s t seen as a n o t h e r ' l a n g u a g e ' and l i k e l y t o 
c l a i m a s i m i l a r s t a t u s w i t h i n t h e c u r r i c u l u m as E n g l i s h or 
M a t h e m a t i c s , i . e . ( a ) t a u g h t i n i t s own r i g h t , b u t (b) as 
e s s e n t i a l t o o l f o r so many o t h e r s u b j e c t s ( c f . t h e B u l l o c k R e p o r t 
' E n g l i s h a c r o s s t h e C u r r i c u l u m ' e t c . ) . " 

S o u t h West High S c h o o l : 
"The c o u r s e t a k e n by s o c i e t y w h e t h e r t o a c c e p t v a s t 

u nemployment, or t o remove i t s s t i g m a by t h e way i t pays 
e v e r y b o d y or by j o b s h a r i n g i s y e t t o be d e t e r m i n e d . No m a t t e r 
what c o u r s e i s t a k e n we must b e g i n t o e d u c a t e p e o p l e more on how 
t o cope w i t h / e n j o y / d e v e l o p l e i s u r e t i m e . 

I c a n n o t see a t i m e where a m u l t i - d i s c i p l i n a r y a p p r o a c h w i l l 
be a d o p t e d . P a r t i a l l y because of t h e f a c t t h a t I do n o t see t h e 
need f o r i t , n o r can I e n v i s a g e t h e need. But a l s o because t h e 
t e a c h e r s t h e m s e l v e s would n o t be a b l e t o t e a c h such a wi d e r a n g e 
of i n f o r m a t i o n and t e c h n i q u e s . 

'The s u b j e c t c o n t e n t and r a n g e ' i s n o t s a t i s f a c t o r y , i t never 
has been t o t e a c h e r s . E d u c a t i o n i n g e n e r a l s h o u l d be a way o f 
t r a i n i n g p e o p l e t o l i v e i n s o c i e t y as i t i s . G i v i n g them t h e 
i n f o r m a t i o n and t e c h n i q u e s t h a t t h e y need. S o c i e t y i s a l w a y s 
c h a n g i n g b u t what i s t a u g h t i n s c h o o l s i s l a r g e l y d e t e r m i n e d by 
s o c i e t y ' s needs f o r q u a l i f i c a t i o n s and t h e e x a m i n a t i o n b o a r d s 
move v e r y , v e r y s l o w l y . The p h y s i c s s y l l a b i t h a t I t e a c h t o 4 t h , 
5 t h , 6 t h and 7 t h y e a r s may have been good 10 y e a r s ago ( I doubt 
t h i s ) b u t a r e now f a i r l y i n a p p r o p r i a t e and v e r y d a t e d . The 
e x a m i n a t i o n b o a r d s have enormous power and have a monopoly on t h e 
e x a m i n a t i o n s y s t e m t h e r e f o r e d e t e r m i n i n g what i s t a u g h t i n 
s c h o o l s . " 
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(5) A l f r e d B o r k , ( 6 t h September, 1982, BBC2 TV/Open U n i v e r s i t y , 
E200, C o n t e m p o r a r y I s s u e s i n E d u c a t i o n ) P r o f e s s o r of P h y s i c s a t 
t h e U n i v e r s i t y o f C a l i f o r n i a , has s u g g e s t e d t h a t t h e l i n k i n g o f 
t h e m i c r o - c o m p u t e r w i t h t h e v i d e o d i s c / t a p e would be of immense 
e d u c a t i o n a l v a l u e - t h e f a c i l i t y t o i l l u s t r a t e p o i n t s w i t h f i l m 
e x t r a c t s and s t i l l s r a t h e r t h a n j u s t computer g r a p h i c s - do you 
a g r e e ? 

N o r t h East H i g h S c h o o l : 
"Yes. The m i c r o needs l i n k i n g t o a wide r a n g e of 

i n f o r m a t i o n - p r o v i d i n g s o u r c e s . " 

N o r t h e r n I n d e p e n d e n t Grammar S c h o o l : 
" S u r e l y he i s r i g h t i n t h i s and i s i t n o t an immin e n t g e n e r a l 

d e v e l o p m e n t ? B i t s o f f i l m on t h e computer s c r e e n would make a 
p l e a s a n t change f r o m an u n d i l u t e d d i e t o f computer g r a p h i c s . By 
t h i s c i r c u i t o u s r o u t e we can p e r h a p s e x p e c t t h e v i s u a l - a i d 
e l e m e n t i n e d u c a t i o n t o t a k e a l e a p f o r w a r d : i n d e e d w i l l t h e 
'computer i n e v e r y c l a s s r o o m ' be tore used f o r f i l m - e x t r a c t s e t c . 
t h a n f o r d i s t i n c t i v e c o m p u t e r - u s a g e ? " 

S o u t h West High S c h o o l : 
" I a b s o l u t e l y a g r e e . " 

(6 ) S h o u l d we aim f o r a much h i g h e r s t a n d a r d of e d u c a t i o n f o r 
e v e r y o n e ( n o t j u s t f o r p u p i l s / s t u d e n t s aged 5-21) w i t h f u r t h e r 
and h i g h e r e d u c a t i o n becoming t h e norm r a t h e r t h a n t h e e x c e p t i o n ? 

I n 1980 39 p e r c e n t o f Japanese s t u d e n t s e n t e r i n g t h e w o r k f o r c e 
were f r o m some f o r m of h i g h e r e d u c a t i o n , compared w i t h about 13 
per c e n t of UK s t u d e n t s . ( S o u r c e : Appendix 132, Waga Kuni no. 
K y o i k u S u i j u n (The E d u c a t i o n a l L e v e l of Our C o u n t r y ) , 1980 
E d i t i o n , M i n i s t r y o f E d u c a t i o n , 1 981, Tokyo, i n Abegglen and 
E t o r i , O c t o b e r , 1982, S c i e n t i f i c A m e r i c a n , p . J 1 3 ) . Can c o m p u t e r s 
h e l p i m p r o v e s t a n d a r d s ? 

N o r t h East H i g h S c h o o l : 
" I t h i n k c o n t i n u i n g e d u c a t i o n t h r o u g h o u t a d u l t l i f e w i l l 

become i n c r e a s i n g l y n o r m a l . " 
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N o r t h e r n I n d e p e n d e n t Grammar S c h o o l : 
"Yes, why n o t ? But i s i t r e a l i s t i c ? I d o n ' t see t h a t 

c o m p u t e r s much a f f e c t t h i s q u e s t i o n . " 

S o u t h West High S c h o o l : 
"As a t e a c h e r I t h i n k t h a t e v e r y b o d y s h o u l d be a b l e t o g a i n 

more e d u c a t i o n and a l l p u p i l s c o u l d be b e t t e r e d u c a t e d . I know I 
c o u l d t e a c h b e t t e r g i v e n more t i m e and more money f o r equipment 
and r e s o u r c e s . 

Computers can h e l p i n t h i s g o a l of a h i g h e r s t a n d a r d of 
e d u c a t i o n i n two ways. 

F i r s t l y as I have o u t l i n e d above, t h e y can h e l p w i t h l e a r n i n g 
i n t h e c l a s s r o o m by making i t more i n t e r e s t i n g - e a s i e r t o 
u n d e r s t a n d e t c . e t c . but tuch tore itporiantly t h e y can c r e a t e 
t h e money n e c e s s a r y t o p u t i n t o t h e s e r v i c e i n d u s t r i e s such as 
e d u c a t i o n and a l s o c r e a t e t h e t i m e f o r p e o p l e t o c a r r y on w i t h 
t h e i r e d u c a t i o n a f t e r t h e age of 16. T h i s e f f e c t of money and 
t i m e i s , i n my o p i n i o n , what has l e a d t o t h o s e r e m a r k a b l e 
s t a t i s t i c s o f h i g h e r e d u c a t i o n i n Japan. 

I am c o n v i n c e d t h a t t h e t e c h n o l o g y i f used p r o p e r l y can 
b e n e f i t a l l o f mankind and n o t j u s t t h e p r o f i t m a r g i n s of t h e 
m u l t i - n a t i o n a l c o m p a n i e s . " 

( 7 ) I s enough b e i n g done t o e n a b l e t h e s p e c i a l i s t s u b j e c t 
t e a c h e r t o w r i t e h i s / h e r own s p e c i a l i s t s o f t w a r e ? 

N o r t h East H i g h S c h o o l : 
"The c r e a t i o n o f s o f t w a r e by t e a c h e r s i s h e a v i l y dependent on 

p r o p e r t e c h n i c i a n a s s i s t a n c e , and t h e r e i s n ' t enough of i t y e t . " 

N o r t h e r n I n d e p e n d e n t Grammar S c h o o l : 
" P r o b a b l y n o t . See ( 4 ) above ( c o m p u t i n g as a l a n g u a g e ) : we 

have a t p r e s e n t a t e a c h i n g f o r c e w h i c h i s r e a s o n a b l y l i t e r a t e and 
n u m e r a t e b u t n o t y e t c o m p u t e r - l i t e r a t e ( o r w h a t e v e r t h e word 
s h o u l d b e ) . The C o c k c r o f t R e p o r t h i g h l i g h t s a w i d e s p r e a d f e e l i n g 
o f i n a d e q u a c y a b o u t Maths: t h e r e i s s u r e l y g o i n g t o be an even 
g r e a t e r p r o b l e m o f ' e m b a r r a s s i n g i g n o r a n c e ' about 
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c o m p u t e r - l a n g u a g e - e s p e c i a l l y amongst t e a c h e r s , whose p u p i l s 
w i l l be s t r e e t s ahead of them i n t h i s r e s p e c t . So, i n s e r v i c e 
t r a i n i n g i n c o m p u t i n g f o r t h e v a r i o u s s u b j e c t - s p e c i a l i s t s - y e s , 
i t should be o f f e r e d , as c o m p u t e r s become i n c r e a s i n g l y p a r t of 
t h e s c h o o l scene." 

S o u t h Mest High S c h o o l : 
" D e f i n i t e l y n o t . Programming i s a s k i l l w hich i s n o t easy 

f o r a l l p e o p l e t o l e a r n . I n t e l l i g e n c e and/or a degree i s n o t a 
g u a r a n t e e of p rogramming s k i l l . I know many t e a c h e r s who c a n n o t 
h a n d l e t h e s p e c i f i c s k i l l s needed t o programme. However t h i s i s 
n o t a m a j o r drawback i f t h e c o u n t y c o u n c i l s a r e p r e p a r e d t o spend 
a l i t t l e on a programmer. 

A l l t h a t t e a c h e r s need t o know i s what a computer i s c a p a b l e 
o f . They can t h e n i m a g i n e or be e d u c a t e d i n t o t h i n k i n g how a 
c o m p u t e r c o u l d be o f use t o them. They can t h e n communicate t o a 
programmer who can c o n v e r t t h e i r i d e a s i n t o s o f t w a r e . Some 
e n l i g h t e n e d e d u c a t i o n a u t h o r i t i e s ( e . g . Rotherham) a r e t r a i n i n g 
t e a c h e r s t o know what c o m p u t e r s can do, t h e n t h e s e t e a c h e r s 
c o n s u l t w i t h t h e e d u c a t i i o n a l programmer and t o g e t h e r w i t h each 
o t h e r ' s e x p e r t i s e t h e y work t o w a r d s a ' u s e f u l ' programme. 

Many e d u c a t i o n a u t h o r i t i e s do n o t h i n g t o e d u c a t e t e a c h e r s 
even i n computer awareness. T h a n k f u l l y such an a u t h o r i t y i s 
becoming e x t i n c t . However t h e m a j o r i t y o f a u t h o r i t i e s ( l i k e Avon 
C o u n t y ) e x p e c t i n d i v i d u a l t e a c h e r s who can programme ( l i k e me) t o 
w r i t e programmes f o r use t h r o u g h o u t t h e c o u n t y . There i s no 
payment f o r t h i s s e r v i c e o n l y ' t h e s a t i s f a c t i o n of h e l p i n g 
p e o p l e ' ; i t w o u l d be much more p r o d u c t i v e i f f o r example we were 
r e l e a s e d f r o m t e a c h i n g one a f t e r n o o n per week or i f one t e a c h e r 
was a l l o w e d a t e r m ' s l e a v e of absence, b u t no money i s s p e n t i n 
t h i s way." 

(8) G i v e n t h e r a p i d d e v e l o p m e n t and c o m p r e h e n s i v e i m p l e m e n t a t i o n 
of m i c r o e l e c t r o n i c s and u n p r e c e d e n t e d l e v e l s of unemployment, 
c o u l d you f o r e s e e some f o r m of m a s s i v e m i c r o e l e c t r o n i c a l l y 
o r i e n t a t e d ( m i c r o - c o m p u t e r s , i n t e r a c t i v e c a b l e and s a t e l l i t e 
t e l e v i s i o n , v i d e o c a s s e t t e r e c o r d e r s , v i d e o d i s c m achines, 
h i - f i / a u d i o e t c . ) e d u c a t i o n i n d u s t r y encompassing v i r t u a l l y a l l 
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s u b j e c t s and a c t i v i t i e s i n c l u d i n g e d u c a t i o n , h e a l t h , s o c i a l , 
l e i s u r e and s p o r t s s e r v i c e s ? (A r a d i c a l r e - d e f i n i t i o n of what we 
mean by t r a d i t i o n a l e d u c a t i o n - an e d u c a t i o n i n d u s t r y f o r anyone 
t o l e a r n about a nd/or p a r t i c i p a t e i n a n y t h i n g ) . 

NORTH EAST HIGH SCHOOL: 
" T h i s seems a p e r f e c t l y l i k e l y d e v e l o p m e n t - i t w o u l d be a 

welcome a l t e r n a t i v e t o s o f t - p o r n v i d e o s as t h e u n i v e r s a l o c c u p i e r 
of s p a r e t i m e . " 

NORTHERN INDEPENDENT GRAMMAR SCHOOL: 
"Not r e a l l y . See 2 above." 

SOUTH WEST HIGH SCHOOL: 
"As I have s a i d b e f o r e I c a n n o t see t h a t t h e t e c h n o l o g y and 

s o f t w a r e n e c e s s a r y t o ' t e a c h ' p e o p l e ( w i t h a l l t h a t t h e word 
' t e a c h ' i m p l i e s ) , w i l l be i n e x i s t e n c e f o r s e v e r a l decades even 
a t o u r advanced r a t e o f t e c h n o l o g i c a l d e v e l o p m e n t . 

We c a n n o t p r e d i c t what r o u t e s o c i e t y w i l l t a k e i n t h e n e x t 
few y e a r s . I woul d guess t h a t t h e e x a m i n a t i o n d i c t a t o r s h i p w i l l 
n o t be o v e r t h r o w n by t h e i d e a l s of m u l t i - d i s c i p l i n a r y e d u c a t i o n . 
T h e r e f o r e t h e s y l l a b u s as a c o n c e p t w i l l n o t d i s a p p e a r and 
t h e r e f o r e p u p i l s ' l e a r n i n g w i l l be a l o n g s i m i l a r s t r u c t u r e d 
1 i n e s . 

However g e n e r a l e d u c a t i o n - c o n t a i n i n g such i d e a s as L e i s u r e , 
How t o Ed u c a t e Y o u r s e l f (where t o f i n d f a c t s v i a c o m p u t e r ) e t c . , 
must i n c r e a s e , t h i s a r e a a l r e a d y e x i s t s i n one f o r m or a n o t h e r 
and i s u s u a l l y o u t s i d e t h e c o n s t r a i n t s o f t h e e x a m i n a t i o n system 
and so can r e a c t q u i c k l y t o changes i n s o c i e t y . 

I a l s o r e g a r d e d u c a t i o n as a s e r v i c e i n d u s t r y w h i c h t r a i n s 
p e o p l e f o r s o c i e t y ( o r r a t h e r s h o u l d t r a i n p e o p l e f o r s o c i e t y ) . 
A v e r y i m p o r t a n t p a r t of t h i s i s how t o work w i t h p e o p l e , s c h o o l 
p l a y s a l a r g e p a r t i n t h e s o c i a l d e v e l o p m e n t of p u p i l s , how t o 
g e t o n , work t o g e t h e r e t c . , t h i n g s w h i c h a r e sometimes r e f e r r e d 
t o as t h e 'h i d d e n c u r r i c u l u m ' . I f t h e m i c r o e l e c t r o n i c s 
r e v o l u t i o n does pay o f f f o r s o c i e t y i n g e n e r a l t h e n I wo u l d l i k e 
t o see more t e a c h e r s and s m a l l e r c l a s s e s w i t h i n c r e a s e d r e s o u r c e s 
a t t h e i r d i s p o s a l as t h e aim i n t h e n e x t few decades. I n my 
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o p i n i o n t h i s w o u l d s e r v e s o c i e t y t h e b e s t . " 

(9) Do you a g r e e t h a t t h i s i s t h e s o r t of f u t u r e we s h o u l d be 
a i m i n g f o r ? 

NORTH EAST HIGH SCHOOL: 
" P o s s i b l y . E v e n t s t e n d t o o v e r t a k e our f o r e c a s t s . " 

NORTHERN INDEPENDENT GRAMMAR SCHOOL: 
"Not r e a l l y . See e s p e c i a l l y 2 ( b ) and 3 above." 

SOUTH UEST HIGH SCHOOL: 
See answer t o q u e s t i o n 8 above. 

(10 ) I s t h e r e enough e d u c a t i o n a l awareness w i t h r e g a r d t o 
m i c r o e l e c t r o n i c t e c h n o l o g y t h r o u g h o u t t h e e d u c a t i o n a l system? 
( i . e . t e a c h i n g s t a f f , p u p i l s / s t u d e n t s , p a r e n t s , l o c a l 
a u t h o r i t i e s . D e p a r t m e n t of E d u c a t i o n and S c i e n c e , Department of 
Trade and I n d u s t r y e t c . , c o n c e r n e d w i t h p r i m a r y , j u n i o r , m i d d l e , 
s e c o n d a r y s c h o o l s , c o l l e g e s , p o l y t e c h n i c s and u n i v e r s i t i e s ) . 

NORTH EAST HIGH SCHOOL: 
"There i s i n s u f f i c i e n t awareness i n a l l c a t e g o r i e s l i s t e d . " 

NORTHERN INDEPENDENT GRAMMAR SCHOOL: 
"Not y e t . Ther e a r e v a r i o u s ad hoc i n i t i a t i v e s - DES 

c o m p e t i n g w i t h D T I , HMC ' g o i n g i t a l o n e ' and LEAs d o i n g t h e i r 
b e s t - b u t does i t a l l add up? There i s a g r e a t w e i g h t of 
i n e r t i a t o c o n t e n d w i t h , n o t t o m e n t i o n t h e r e a s o n a b l e s u s p i c i o n s 
o f t h o s e who f e e l t h a t t h e humane and human a s p e c t s of e d u c a t i o n 
a r e t h r e a t e n e d ( e . g . ' w i l l c o m p u t e r s + TV be t h e d e a t h o f 
r e a d i n g ' ) . " 

SOUTH WEST HIGH SCHOOL: 
"S i m p l e answer No. A l o t o f t h e t e a c h e r s a r e unaware o f 

m i c r o e l e c t r o n i c s and i t s c a p a b i l i t y and so t h e p e o p l e t h e y t e a c h 
a r e a l s o u n e d u c a t e d a b o u t t h e a p p r o p r i a t e f a c t s i n t h a t s u b j e c t 
a r e a . 
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The r e a s o n i s s i m p l e , t h e Government w i l l n o t g i v e t h e l o c a l 
a u t h o r i t i e s t h e n e c e s s a r y cash t o e d u c a t e t h e e d u c a t o r s . There 
i s p l e n t y o f cash f o r h a r d w a r e a r o u n d b u t i n my a r e a (Avon) 
l i t t l e i s b e i n g done t o t h e ' t e a c h e r a t t h e c h a l k f a c e ' t o b r i n g 
them g e n t l y i n t o t h e m i c r o e l e c t r o n i c s r e v o l u t i o n . 

I have a l s o e n c o u n t e r e d o p p o s i t i o n w i t h i n my s c h o o l f r o m 
t h o s e who u n d e r s t a n d MC's when I s t r e s s what I see as i m p o r t a n t , 
i . e . t h e t e a c h i n g o f computer awareness now. I am t o l d t h a t we 
do n o t as y e t have t h e r e s o u r c e s t o do so. I p r o t e s t t h a t 
s o m e t h i n g i s b e t t e r t h a n n o t h i n g and e v e r y y e a r we d e l a y , a n o t h e r 
270 p u p i l s l e a v e w i t h o u t knowing about c o m p u t e r s . A g a i n t h i s i s 
caused by a l a c k o f i n s t a n t cash + e x p e r t i s e on t h e p a r t of t h e 
L o c a l A u t h o r i t y . " 

(11) A re you e n t h u s i a s t i c a b o u t t h e i n c r e a s i n g l y i m p o r t a n t r o l e 
o f t h e computer as an e d u c a t i o n a l a i d and/or t u t o r w i t h i n t h e 
home and s c h o o l ? 

NORTH EAST HIGH SCHOOL: 
"Not e n t h u s i a s t i c . R e s igned t o i t . " 

NORTHERN INDEPENDENT GRAMMAR SCHOOL: 
"Mixed f e e l i n g s . For t h e moment I d o n ' t doubt t h a t Computing 

needs t o be h e l p e d r a p i d l y f o r w a r d i n t o i t s p r o p e r n i c h e i n 
e d u c a t i o n : we have t o a s s i s t t h i s r e m a r k a b l e r e v o l u t i o n . But 
soon i m p o r t a n t q u e s t i o n s w i l l a r i s e a b o ut b a l a n c e i n what we 
o f f e r - what i d e a l s we p r o j e c t - t o t h e younger g e n e r a t i o n 
t h r o u g h e d u c a t i o n . I n p a r t i c u l a r , i f we now have a t h i r d 
l a n g u a g e of e q u i v a l e n t i m p o r t a n c e t o E n g l i s h and Maths (see 4 
above) and i f Computing and Maths a r e n a t u r a l a l l i e s on t h e 
' t e c h n i c a l ' s i d e , we can e x p e c t t o f i n d l i t e r a c y and t h e 
t r a d i t i o n a l c o n c e p t s of 'humane c u l t u r e ' under t h r e a t and 
p r e s s u r e w i l l d e v e l o p t o u n d e r - p i n t h i s a s p e c t of e d u c a t i o n . So 
why s h o u l d one n o t be w h o l l y a m b i v a l e n t and be aware of both t h e 
above p o i n t s ? " 

SOUTH WEST HIGH SCHOOL: 
"Yes. See 1-10 above." 
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( 1 2 ) P l e a s e add any f u r t h e r comments. 

NORTH EAST HIGH SCHOOL: 
" I b e l i e v e t h a t i n many a r e a s o f l i f e we a r e m i s t a k e n i n 

s h e d d i n g human s k i l l s f o r mac h i n e r - I ' d r a t h e r have a 
f u l l y - e m p l o y e d , i f n e c e s s a r y l e s s e f f i c i e n t , w o r l d . 

(We have two PETS and an RMD." 

NORTHERN INDEPENDENT GRAMMAR SCHOOL: 
"Enough s a i d , I t h i n k . Many of my own comments and t h o u g h t s 

a r i s e f r o m awareness of what o t h e r s a r e s a y i n g and t h i n k i n g and 
d o i n g a b o u t Computing w i t h i n t h e School a t p r e s e n t . I assume 
t h a t t h e s t a f f c o n s e n s u s w o u l d be t h a t t h e i r Headmaster s h o u l d 
a s s i s t t h e r a p i d i n t r o d u c t i o n o f Computing ( a s r e c e n t l y by t h e 
c r e a t i o n of a s e p a r a t e D e p a r t m e n t w i t h i t s own Head) w h i l e a t t h e 
same t i m e n o t e n c o u r a g i n g f a n a t i c i s m a b o ut i t . We need a 
b a l a n c e . 

(We have t h e f o l l o w i n g c o m p u t i n g f a c i l i t i e s : 9 32K PETS, 2 BK 
PETS, 2 56K RML 380Z, 7 BBC M i c r o s i n v a r i o u s s t a t e s o f u p g r a d e , 
2 4040 D i s c d r i v e s , 4 P r i n t e r s , v a r i o u s I n t e r f a c e s , M o n i t o r s /TVs 
e t c ) . " 

SOUTH WEST HIGH SCHOOL: 
" I w o u l d l i k e t o p o i n t o u t t h a t a good e d u c a t i o n s y s t e m 

s h o u l d be t a i l o r e d t o t h e s o c i e t y t h a t i t s e r v e s . I t i s no good 
t e a c h i n g A f r i c a n s how t o speak F r e n c h i f what t h e y need t o know 
i s A g r i c u l t u r e and how t o keep h e a l t h y . 

T h e r e a r e many a l t e r n a t i v e s f o r s o c i e t y i n t h e n e x t few 
y e a r s . I s t i l l b e l i e v e t h a t t h e p r e s e n t p o s s i b i l i t i e s r a n g e f r o m 
a l m o s t f u l l ( i f p a r t - t i m e ) employment t o massive unemployment 
w i t h a l l t h e c u r r e n t s t i g m a s a t t a c h e d . As s o c i e t y changes so 
w i l l t h e e d u c a t i o n s y s t e m . 

I used t o b e l i e v e t h a t t h e p o s s i b l e p r o b l e m of unemployment 
( l o n g o r s h o r t t e r m ) w o u l d be t a k e n c a r e o f as i n Japan by an 
e x p a n s i o n of s e r v i c e i n d u s t r i e s s o a k i n g up t h o s e made r e d u n d a n t 
f r o m t h e t r a d i t i o n a l i n d u s t r i e s . But w i t h t h e c u r r e n t 
C o n s e r v a t i v e Government n o t c r e a t i n g j o b s (as I b e l i e v e t h e 
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Japanese d i d when a s i m i l a r s i t u a t i o n o c c u r r e d ) mass 
unemployment has r e s u l t e d . They have n o t done a n y t h i n g t o a i d 
t h e unemployed - c h a n g i n g t h e s o c i a l system r a d i c a l l y - by 
r e g a r d i n g t h o s e whose j o b s were l o s t as a v a l u a b l e p a r t of 
s o c i e t y and p a y i n g them a d e c e n t wage. 

S u r e l y p e o p l e s h o u l d n o t be j u s t t h e r e f o r i n d u s t r y f o d d e r ? 
Or be u s e l e s s . S u r e l y e v e r y b o d y has a v a l u e i n s o c i e t y . 

(We have 6 BBC Model B m i c r o - c o m p u t e r s and 1 D i s c d r i v e ) . " 

As w i t h t h e employment case s t u d i e s , t h e m a j o r i t y view 
a p p e a r e d t o f a v o u r a r a d i c a l , i n n o v a t i v e , e x p a n s i o n i s t , 
f u t u r i s t i c a p p r o a c h , b u t r e s t r i c t e d by c u r r e n t r e d u c t i o n i s t 
G o v e r n m e n t a l e d u c a t i o n a l p o l i c y , were f o r c e d t o t a k e a more 
s c e p t i c a l , t r a d i t i o n a l i s t a p p r o a c h t o c o m p u t e r i s e d e d u c a t i o n . 

I f s c h o o l s and c o l l e g e s were g i v e n t h e p r o s p e c t of a massive 
i n c r e a s e i n t h e i r f i n a n c i a l b u d g e t , e n c o u r a g e d t o i n n o v a t e and 
expand t h e i r c u r r i c u l u m and employ as many a d d i t i o n a l s p e c i a l i s t 
t e a c h i n g / l e c t u r i n g s t a f f as t h e y w i s h e d , t h e n t h e v i e w s o f t h o s e 
e d u c a t i o n a l i s t s q u e s t i o n e d ( v e r b a l and w r i t t e n ) , f r e e d f r o m t h e 
r e a l i t y of e d u c a t i o n a l c o n t r a c t i o n w o u l d , I b e l i e v e , become 
i n c r e a s i n g l y e n t h u s i a s t i c a b o u t t h e d e v e l o p m e n t , p r o l i f e r a t i o n 
and i m p l e m e n t a t i o n o f an i n n o v a t i v e m u l t i - m e d i a 
t e c h n o l o g y - t e a c h e r / a d v i s o r mix. 
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CHAPTER 8: AN EDUCATION INDUSTRY? 

"The new e l e c t r o n i c i n f o r m a t i o n / c o m m u n i c a t i o n d e v i c e s w i l l 
u s h e r i n t h e f i r s t g e n u i n e r e v o l u t i o n i n e d u c a t i o n i n a hundred 
y e a r s . A c e n t u r y ago, our V i c t o r i a n f o r b e a r s c r e a t e d sass 
e d u c a t i o n . That nas r e v o l u t i o n a r y . However, t h e c l a s s r o o m o f 
t o d a y i s m e r e l y an e x t e n s i o n o f t h a t V i c t o r i a n c l a s s r o o m . D u r i n g 
t h e r e m a i n d e r o f t h i s c e n t u r y , c o m p u t e r - b a s e d l e a r n i n g w i l l 
i n c r e a s i n g l y s h i f t t h e f o r m a l l e a r n i n g p r o c e s s o u t of t h e 
c l a s s r o o m back i n t o t h e home (where i t b e l o n g s ) . 

As t h e m i c r o p r o c e s s o r becomes as i n t e g r a l a p a r t o f our l i v e s 
as t h e l i g h t s w i t c h , home c o m p u t e r s w i l l become as commonplace as 
t e l e v i s i o n s e t s . B e f o r e t h e end of t h e decade t h e r e w i l l have 
a p p e a r e d a f l o o d o f s o p h i s t i c a t e d e d u c a t i o n s o f t w a r e t o go w i t h 
t h e s e c o m p u t e r s . The e d u c a t i o n s o f t w a r e w i l l r a nge f r o m t e a c h i n g 
young c h i l d r e n t o r e a d and w r i t e , i n t r o d u c t i o n t o numbers, 
s c i e n c e , h i s t o r y , e t c . , t o advanced u n i v e r s i t y s u b j e c t s . " 
( S t o n i e r , 2nd March, 1982. The End of t h e C u l t u r e D i n o s a u r s ? 
Some T e c h n i c a l A s p e c t s and T h e i r I m p l i c a t i o n s , p . 2 ) . 

( W i t h i n t h i s c h a p t e r t h e t e r m s t e a c h e r and l e c t u r e r s h o u l d be 
r e g a r d e d as encompassing a l l f o r m s of s p e c i a l i s t c o m m u n i c a t i n g ) . 

The d e v e l o p m e n t of o u r e d u c a t i o n a l , h e a l t h , s o c i a l , l e i s u r e 
and s p o r t s s e r v i c e s i n t o one l a r g e ' e d u c a t i o n i n d u s t r y ' w h i c h 
'employs' a l l t h o s e i n v o l v e d i n i t (as i n any o t h e r t r a d i t i o n a l 
i n d u s t r y ) c o u l d , I b e l i e v e , i n i t i a t e t h e c o m p l e t e r e v i s i o n of t h e 
P r o t e s t a n t / P u r i t a n work e t h i c , t h e d e v e l o p m e n t of a r a d i c a l 
a c t i v i t y or l e i s u r e o r i e n t a t e d e t h o s , and r a i s e s u b s t a n t i a l l y t h e 
p l e a s u r e t h r e s h o l d and c o n t e n t of a l l p a i d a c t i v i t i e s t o a l e v e l 
c o m p a r a b l e t o t h e p a i d a c t i v i t i e s t h a t a l r e a d y e n j o y ( a l b e i t 
v a r y i n g d e g r e e s o f ) w o r k - l e i s u r e s y n o n y m i t y . 

As i n d i c a t e d e a r l i e r an e d u c a t i o n or s e l f - a c t u a l i s a t i o n 
i n d u s t r y i s , I b e l i e v e , t h e p e r f e c t mechanism t h r o u g h w h i c h t o 
p u l l i n and encompass a l l t h e c r u c i a l p e r s o n a l s e r v i c e s : 
e d u c a t i o n , h e a l t h , s o c i a l w e l f a r e , l e i s u r e and s p o r t , r e q u i r i n g 
t e a c h e r s , l e c t u r e r s , d o c t o r s , n u r s e s , s o c i a l w o r k e r s , s p e c i a l i s t 
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c o m m u n i c a t o r s e t c . , and accommodating anyone who wanted t o 
p a r t i c i p a t e , s t u d y or t e a c h . The i n d u s t r y c o u l d be f i n a n c e d by 
t h e w e a l t h c r e a t e d by advanced c o m p u t e r i s e d a u t o m a t i o n ; as argued 
e a r l i e r , i t does n o t m a t t e r ho» t h e w e a l t h i s c r e a t e d w h e t h e r i t 
be by p e o p l e o r by advanced a u t o m a t e d m i c r o e l e c t r o n i c s y s t e m s . 
M i c r o e l e c t r o n i c t e c h n o l o g y can p r o v i d e us w i t h t h e o p p o r t u n i t y t o 
choose i n w h i c h a r e a s of w e a l t h c r e a t i o n we may, or may n o t , w i s h 
t o p a r t i c i p a t e : c o n v e n t i o n a l f a c t o r y and o f f i c e work e t c . , or t h e 
k n o w l e d g e , s k i l l and i n f o r m a t i o n i n d u s t r y o f e d u c a t i o n , e.g. 
s o f t w a r e p r o d u c t i o n : r e l a y i n g s p e c i a l i s t knowledge and s k i l l s v i a 
c o m p u t e r program and/or v i d e o t a p e o r d i s c . T h i s c o u l d a f f o r d 
p e r s o n a l f i n a n c i a l s e c u r i t y , v i a a s u b s t a n t i a l l e i s u r e income, 
f o r t h e t e n s o f m i l l i o n s 'employed' i n t h e i n d u s t r y . C l e a r l y 
t h o u g h , t h e g o v e r n m e n t , CBI and TUC would need t o p l a y an a c t i v e 
r o l e i n c h a n n e l l i n g t h e f i n a n c e s c r e a t e d by t h e t e c h n o l o g y i n t o 
what S t o n i e r c a l l s t h e ' i n f i n i t e employment s i n k of e d u c a t i o n ' . 
( S t o n i e r , 1 9 t h O c t o b e r , 1979, The T h i r d I n d u s t r i a l R e v o l u t i o n : 
M i c r o p r o c e s s o r s and R o b o t s , p . 1 9 ) . I would e x t e n d t h i s i n f i n i t e 
s i n k o f e d u c a t i o n o r i e n t a t e d employment t o i n c l u d e t h e r e c i p i e n t s 
as w e l l as t h e c o m m u n i c a t o r s o f kn o w l e d g e , i n f o r m a t i o n , s k i l l and 
a d v i c e . 

But b e f o r e I d e v e l o p what i s a p u r e l y p e r s o n a l c o n c e p t of our 
e d u c a t i o n a l f u t u r e , i t i s i m p o r t a n t t o e s t a b l i s h e x a c t l y what i s 
t e c h n o l o g i c a l l y p o s s i b l e . Can m i c r o e l e c t r o n i c t e c h n o l o g y become, 
as s u g g e s t e d e a r l i e r , t h e n e u t r a l c a t a l y s t t h a t c o u l d p r o v i d e a 
t o t a l l y f l e x i b l e and c o m p r e h e n s i v e e d u c a t i o n i n d u s t r y ? 

I b e l i e v e t h a t w i t h i n t h e n e x t 10 y e a r s t e a c h i n g , l e a r n i n g 
and e n j o y i n g an a l m o s t i n f i n i t e v a r i e t y of s u b j e c t s and 
a c t i v i t i e s c o u l d be f a c i l i t a t e d v i a a c o m p r e h e n s i v e e l e c t r o n i c 
c o m m u n i c a t i o n s n e t w o r k and t h e i n t e g r a t i o n o f : 

(1) HOME, SCHOOL AND UNIVERSITY MICRO-COMPUTERS, 
(CASSETTES/DISCS) l i n k e d t o mass i v e l o c a l , n a t i o n a l and 
i n t e r n a t i o n a l d a t a bases ( v i a f i b r e o p t i c c o m m u n i c a t i o n ) a l l o w i n g 
i n s t a n t a c c e s s t o an i n f i n i t e amount of i n f o r m a t i o n on any 
c o n c e i v a b l e s u b j e c t . E v e r y s c h o o l , c o l l e g e , u n i v e r s i t y , 
p o l y t e c h n i c and p u b l i c l i b r a r y c o u l d have t h e i r own l a r g e 
e l e c t r o n i c d a t a base or l i b r a r y . W i t h e x t e n s i v e computer 
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p r o g r a m m i n g t r a i n i n g and e x p e r t s o f t w a r e a d v i c e , t e a c h e r s and 
l e c t u r e r s c o u l d d e v e l o p t h e i r own s p e c i a l i s t s o f t w a r e 
s p e c i f i c a l l y d e s i g n e d t o meet t h e i r own s t u d e n t s ' e d u c a t i o n a l 
r e q u i r e m e n t s . S p e c i a l i s t s u b j e c t i n t e r a c t i v e computer programs 
c o u l d l i n k t h e s t u d e n t a t home t o h i s / h e r t e a c h e r and/or p e r s o n a l 
t u t o r a t s c h o o l , c o l l e g e , u n i v e r s i t y o r p o l y t e c h n i c a t l o c a l , 
n a t i o n a l or i n t e r n a t i o n a l l e v e l , and/or t h e t e a c h e r ' s / t u t o r ' s own 
home. ( I n t e r a c t i v e c a b l e and s a t e l l i t e t e l e v i s i o n c o u l d p r o v i d e 
an i d e n t i c a l f a c i l i t y , see n e x t p a r a g r a p h ) . 

( 2 ) INTERACTIVE CABLE AND SATELLITE TELEVISION l i n k e d v i a a 
f i b r e o p t i c c a b l e and/or s a t e l l i t e c o m m u n i c a t i o n s n e t w o r k t o t h e 
s t u d e n t ' s own home, t o s c h o o l s and u n i v e r s i t i e s a t l o c a l , 
n a t i o n a l and i n t e r n a t i o n a l l e v e l and t o h i s / h e r t e a c h e r ' s and/or 
p e r s o n a l t u t o r ' s own home. S u b j e c t t e a c h i n g need t h e r e f o r e n o t 
be r e s t r i c t e d t o t h e l o c a l s c h o o l o r u n i v e r s i t y . I t may soon be 
p o s s i b l e t o p a t c h i n t o c l a s s e s or l e c t u r e s anywhere i n B r i t a i n o r 
i n d e e d , t h e w o r l d . I t may soon be e a s i e r f o r t h e s t u d e n t t o 
p a r t i c i p a t e i n a s o c i o l o g y or p h y s i c s s e m i n a r a t t h e U n i v e r s i t y 
of C a l i f o r n i a t h a n p h y s i c a l l y t o t r a v e l t o h i s / h e r own l o c a l 
u n i v e r s i t y o r c o l l e g e . 

( 3 ) VIDEO CASSETTE RECORDERS AND VIDEO CASSETTES, VIDEO DISC 
MACHINES AND VIDEO DISCS, HI-FI/AUDIO SYSTEMS, AUDIO CASSETTES 
AND COMPACT DISCS f a c i l i t a t i n g s p e c i a l i s t v i d e o and a u d i o 
academic and l e i s u r e c l a s s e s and l e c t u r e s ; g e n e r a l and s p e c i a l i s t 
s c i e n c e , s o c i a l s c i e n c e , m e d i c i n e , l a w , h u m a n i t i e s , a r t s , l e i s u r e 
and s p o r t s t a p e s / d i s c s ; s p e c i a l i s t m e d i c a l , f i n a n c i a l , l e g a l , 
h o l i d a y e t c . a d v i c e t a p e s / d i s c s ; c l a s s i c a l and c o n t e m p o r a r y 
p l a y s , f i l m s , b a l l e t and o p e r a t a p e s / d i s c s e t c . 

(98 per c e n t o f UK homes r e n t / o w n t e l e v i s i o n s . 40 per c e n t 
o f UK homes a r e e x p e c t e d t o r e n t / o w n v i d e o r e c o r d e r s by December, 
1985, and 70 per c e n t by December, 1990. 

Only Denmark: TV's; 90 per c e n t , v i d e o r e c o r d e r s : 42 per c e n t : 
December, 1985, 70 per c e n t : December, 1990; 
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Norway: TV's: 93 p e r c e n t , v i d e o r e c o r d e r s ; 16 per c e n t : 
December, 1985, 32 per c e n t : December, 1990; 

West Germany: TV's; 98 per c e n t , v i d e o r e c o r d e r s ; 15 p e r c e n t : 
December, 1985, 30 p e r c e n t : December, 1990; 

Sweden; TV's: 97 per c e n t , v i d e o r e c o r d e r s : 21 p e r c e n t : 
December, 1985, 27 per c e n t : December, 1990; 

and t h e N e t h e r l a n d s : TV's: 97 per c e n t , v i d e o r e c o r d e r s : 15 per 
c e n t : December, 1985, 25 per c e n t : December, 1990, 

a r e e x p e c t e d t o c h a l l e n g e t h e UK's c o n c e n t r a t i o n of TV's and 
v i d e o r e c o r d e r s i n Europe and p r o b a b l y o n l y Japan and t h e U n i t e d 
S t a t e s ( s t a t i s t i c s u n a v a i l a b l e ) i n t h e w o r l d ) . 

( S o u r c e ; Thompson, 1983, i n Cookson, 2 1 s t March, 1983, The Times, 
p . 1 5 ) . 

(4) CONVENTIONAL BROADCAST TELEVISION o f f e r i n g a v a r i e t y o f 
s p e c i a l i s t and n o n - s p e c i a l i s t e d u c a t i o n a l programmes, f o r 
example: 

Open U n i v e r s i t y 
H o r i z o n 
Panorama 
W o r l d i n A c t i o n 
TV Eye 
The L i v i n g P l a n e t 
The Amateur N a t u r a l i s t 
The W o r l d About Us 
C h r o n i c l e 
T i m e w a t c h 
F o r t y M i n u t e s 
Weekend World 
Channel 4 News 
D a y t i m e on Two 
For S c h o o l s 

BBC2 
BBC2 
BBCl 
ITV 
ITV 
BBCl 
Channel 4 
BBC2 
BBC2 
BBC2 
BBC2 
ITV 
Channel 4 
BBC2 S c h o o l s 
ITV S c h o o l s programmes 
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I b e l i e v e t h a t t h e y key t o a t o t a l l y f l e x i b l e c o m p u t e r i s e d 
e d u c a t i o n i n d u s t r y i s t h e c o m p l e t e i n t e g r a t i o n of t h e s e 4 mediums 
i n e x t r i c a b l y a s s o c i a t e d w i t h s p e c i a l i s t s u b j e c t / a c t i v i t y 
t e a c h e r s , l e c t u r e r s , s p e c i a l i s t knowledge c o m m u n i c a t o r s e t c : a 
m u l t i - m e d i a t e c h n o l o g y - t e a c h e r / a d v i s o r mix. Such f l e x i b l e 
i n t e g r a t i o n overcomes t h e i n d i v i d u a l s h o r t - c o m i n g s i n h e r e n t 
w i t h i n c o n v e n t i o n a l mass t e a c h i n g , computer programs and 
i n t e r a c t i v e c a b l e / s a t e l l i t e t e l e v i s i o n , and can u t i l i z e t h e most 
e f f e c t i v e e l e m e n t s o f a l l t r a d i t i o n a l and m i c r o e l e c t r o n i c based 
c o m m u n i c a t i o n . As S t o n i e r has s a i d , " c o u p l i n g computer based 
l e a r n i n g w i t h e d u c a t i o n a l TV i n t h e home means t h a t t a i l o r - m a d e , 
i n d i v i d u a l l y o r i e n t a t e d e d u c a t i o n w i l l be a b l e t o r e p l a c e t h e 
much l e s s a d a p t a b l e mass c l a s s r o o m - b a s e d e d u c a t i o n c u r r e n t l y 
imposed on c h i l d r e n i n w e s t e r n c o u n t r i e s " . ( S t o n i e r , 1983, 
p. 1 7 3 ) . 

C r i t i c s o f t h i s i d e a t e n d t o r e g a r d c o m p u t e r i s e d e d u c a t i o n as 
c o n s i s t i n g e x c l u s i v e l y o f home and s c h o o l / u n i v e r s i t y 
m i c r o - c o m p u t e r s and by i m p l i c a t i o n p r e c l u d e a l l o t h e r f o r m s of 
m i c r o e l e c t r o n i c based media. They b e l i e v e t h a t m i c r o e l e c t r o n i c 
o r i e n t a t e d s o f t w a r e i s l i m i t e d t o b o r i n g , r e p e t i t i v e number 
c r u n c h i n g a r i t h m e t i c e x e r c i s e s and c o n s e q u e n t l y f e e l t h a t a l l t h e 
l i m i t a t i o n s of m i c r o - c o m p u t e r e d u c a t i o n a l s o f t w a r e a r e b l a t a n t 
r e f l e c t i o n s on t h e e f f e c t i v e n e s s o f c o m p u t e r i s e d e d u c a t i o n as a 
w h o l e . As we s h a l l see t h i s i s a r r a n t nonsense. 

I b e l i e v e t h a t t h e p r i n c i p a l a d v a n t a g e s o f a f u l l y i n t e g r a t e d 
h o m e - e d u c a t i o n - e n t e r t a i n m e n t - i n f o r m a t i o n c o m m u n i c a t i o n s system 
a r e : 

( 1 ) I n d i v i d u a l i s e d t u t o r i n g and a d v i s i n g t o a degree t h a t i s 
i m p o s s i b l e w i t h 1-25 t e a c h e r - s t u d e n t r a t i o , mass e d u c a t i o n a l 
i n s t r u c t i o n . 

( 2 ) A w o r l d - w i d e c h o i c e of i n t e r n a t i o n a l s p e c i a l i s t t e a c h i n g v i a 
i n t e r a c t i v e c a b l e and s a t e l l i t e t e l e v i s i o n , computer p r o g r a m s ; 
and v i d e o / a u d i o t a p e / d i s c . 

( 3 ) L o c a l , n a t i o n a l and i n t e r n a t i o n a l d a t a bases ( e l e c t r o n i c 
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l i b r a r i e s ) s t o r i n g i n f o r m a t i o n on a l m o s t any c o n c e i v a b l e s u b j e c t . 

(4 ) T e l e v i s i o n and v i d e o f i l m , programme, computer g r a p h i c and 
p h o t o g r a p h i c s l i d e images t h a t h e i g h t e n s u b j e c t / a c t i v i t y 
f a s c i n a t i o n and c o m p r e h e n s i o n . 

(5) An i n t e r a c t i v e l e a r n i n g p r o c e s s ( i n t h e case of computer 
p r o g r a m s and i n t e r a c t i v e c a b l e and s a t e l l i t e t e l e v i s i o n ) . I t i s 
t h e s t u d e n t s t h e m s e l v e s who d e c i d e w h e t h e r t o go f o r w a r d t o a 
more advanced s t a g e o r t o r e t u r n / r e w i n d t o , or seek a d v i c e f r o m 
a n o t h e r s p e c i a l i s t a b o u t , s o m e t h i n g t h e y have n o t f u l l y 
u n d e r s t o o d . 

(6 ) I n f i n i t e p a t i e n c e . Computer p r o g r a m s , v i d e o / a u d i o 
t a p e s / d i s c s w i l l r e p e a t g e n e r a l and s p e c i f i c p o i n t s and i t e m s ad 
i n f i n i t u m . 

One of t h e f i r s t i n s t a n c e s of c o m p u t e r - a s s i s t e d l e a r n i n g was 
a t Seneca C o l l e g e , T o r o n t o , n o r t h e r n O n t a r i o , i n a m a t h e m a t i c s 
p r o j e c t d e v e l o p e d and s p o n s o r e d by t h e O n t a r i o I n s t i t u t e f o r 
S t u d i e s i n E d u c a t i o n and c o n d u c t e d d u r i n g t h e l a t e 1960's. The 
r e s u l t s were t h a t : 

(a) S t u d e n t s c o m p l e t e d t h e programme i n o n e - t h i r d of t h e t i m e 
r e q u i r e d f o r a s t a n d a r d non-computer c o u r s e . 
(b ) Teacher i n t e r v e n t i o n was l e s s t h a n 10 per c e n t of t h e t o t a l 
s t u d y t i m e . 
( c ) Cost per s t u d e n t was o n e - t h i r d of t h o s e on s i m i l a r 
n o n - c o mputer c o u r s e s . 
(d ) S t u d e n t d r o p - o u t r a t e f r o m r e m e d i a l m a t h e m a t i c s was r e d u c e d 
by 80 p e r c e n t . 

The m a j o r i t y o f s t u d e n t s e n j o y e d t h e c o u r s e . The immense 
e d u c a t i o n a l v a l u e of t h e T o r o n t o p r o j e c t , and i n d e e d , a l l o t h e r 
f o r m s o f c o m p u t e r - a s s i s t e d l e a r n i n g was c o n c i s e l y a r t i c u l a t e d by 
one o f t h e g i r l s t u d e n t s : " t h e computer i s t h e f i r s t maths 
t e a c h e r t h a t n e v e r y e l l e d a t me". 

(7) A p e r s o n a l i s e d l e a r n i n g speed i r r e s p e c t i v e of t h e s t u d e n t ' s 
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a b i l i t y . He/she need n e v e r f e e l t h e y a r e b e i n g l e f t b e h i n d . 

( 8 ) C o m p a t i b i l i t y w i t h any s t u d e n t ' s i n d i v i d u a l i s e d mode of 
s t u d y i n g . (For example: f o r e i g n l a n g u a g e or l a n guage t r a n s l a t i o n 
s o u n d t r a c k ) . 

(9) P r i v a c y . Only t h e c o m p u t e r , p e r s o n a l t u t o r or t h e 
i n d i v i d u a l s t u d e n t i n t h e case o f v i d e o / a u d i o t a p e / d i s c need know 
a b o u t any m i s t a k e s . Computer programs e n a b l e t h e s t u d e n t t o 
s i m p l y ' w i p e ' / e r a s e e v e r y t h i n g and s t a r t a f r e s h . The c o m p u t e r , 
v i d e o / a u d i o t a p e / d i s c does n o t mind how many e r r o r s a r e made or 
how s l o w or f a s t , m o d e r a t e o r a b l e t h e s t u d e n t i s . 

( 1 0 ) W e l l w r i t t e n , p r o d u c e d and p r e s e n t e d s p e c i a l i s e d or 
g e n e r a l i s e d c o m p u t e r / v i d e o / a u d i o s o f t w a r e never becomes i r r i t a t e d 
o r p a t r o n i s i n g . "Good s o f t w a r e p r o v i d e s e f f e c t i v e p o s i t i v e 
r e - i n f o r c e m e n t . " ( S t o n i e r p a r a p h r a s e d , 1983, p . 1 7 2 ) . 

( 1 1 ) Computer p r o g r a m s and v i d e o , c a b l e , s a t e l l i t e and 
c o n v e n t i o n a l t e l e v i s i o n c o u l d f a c i l i t a t e t h o u s a n d s , p o s s i b l y 
m i l l i o n s , o f q u e s t i o n p e r m u t a t i o n s f o r s c i e n c e , s o c i a l s c i e n c e , 
h u m a n i t i e s , a r t s , m e d i c i n e , l a w , l e i s u r e and s p o r t s s u b j e c t s . 

( 1 2 ) C o m m u n i c a t i o n s s y s t e m s o f t w a r e e n c o u r a g e s "... a more 
p o s i t i v e a t t i t u d e t o w a r d s m i s t a k e s " , as p o i n t e d o u t by 
m a t h e m a t i c i a n Seymour P a p e r t (1980, p.114, i n v e n t o r o f Logo: a 
h i g h , medium or low l e v e l c omputer l a n g u a g e d e s i g n e d f o r l e a r n i n g 
o r p r ogramming i r r e s p e c t i v e of age and i n t e l l e c t u a l s k i l l ) . 
" U sers d e v i s i n g new p r ograms a r e n o t ' r i g h t ' or 'wrong'. R a t h e r 
t h e y need t o d i s c o v e r t h e 'bugs'. M i s t a k e s a r e n o t s o m e t h i n g t o 
be ashamed o f , b u t t o f i x . " ( P a p e r t , 1980, p.114, i n S t o n i e r , 
2nd March, 1982, The End of t h e C u l t u r e D i n o s a u r s ? Some 
T e c h n o l o g i c a l A s p e c t s and T h e i r I m p l i c a t i o n s , p . 3 ) . The s t u d e n t 
can e n j o y t h e c o m p u t e r ' s c o n f i d e n t i a l f a c i l i t y t o ' f i x ' m i s t a k e s 
i n s u b j e c t e x e r c i s e s and p r o j e c t s , p e r s o n a l or even p r o f e s s i o n a l 
e d u c a t i o n a l p r o g r a m s w i t h o u t any f a i l u r e , p r e s s u r e or a n x i e t y 
c o m p l e x e s . 
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( 1 3 ) A c o m p r e h e n s i v e r a n g e o f s o p h i s t i c a t e d s o f t w a r e : c o m p u t e r , 
v i d e o , a u d i o , c a b l e , s a t e l l i t e and c o n v e n t i o n a l t e l e v i s i o n on 
v i r t u a l l y any a c a d e m i c , l e i s u r e and s p o r t s s u b j e c t / a c t i v i t y . 

(14) C o n t i n u o u s m o n i t o r i n g of a c a d e m i c / a c t i v i t y e n j o y m e n t and 
a c h i e v e m e n t . 

(15) A r e m a r k a b l y f l e x i b l e , e f f i c i e n t , p l e a s a n t , e n t e r t a i n i n g 
and c o s t e f f e c t i v e e d u c a t i o n a l a s s i s t a n t , t u t o r , a d v i s o r , 
c o l l e a g u e and f r i e n d . 

( 16) The c a p a b i l i t y t o f a c i l i t a t e " s t u d e n t s M i t h t h e s k i l l of 
a n a l y s i s by r e d u c i n g p r o b l e m s t o ' m i n d - s i z e d b i t e s ' . I t i s 
p o s s i b l e t o b u i l d a l a r g e i n t e l l e c t u a l s y stem w i t h o u t e v e r making 
a s t e p t h a t c a n n o t be comprehended." ( P a p e r t , 1980, p. 103, i n 
S t o n i e r , 2nd March, 1982, p . 3 ) . 

( A l l 16 p o i n t s a r e an a d a p t a t i o n and e x t e n s i o n o f S t o n i e r , 
2nd March, 1982, The End o f t h e C u l t u r e D i n o s a u r s ? Some 
T e c h n o l o g i c a l A s p e c t s and T h e i r I m p l i c a t i o n s , p.3 and S t o n i e r , 
1983, p . 1 7 2 ) . 

A d a p t i n g and e x t e n d i n g S t o n i e r ' s o r i g i n a l a n a l y s i s of 
e d u c a t i o n a l s o f t w a r e enhances, I f e e l , r a t h e r t h a n d e t r a c t s f r o m 
t h e r a d i c a l p e s s i m i s t i c a p p r o a c h . And s i m p l y by s u b s t i t u t i n g t h e 
words ' i n t e g r a t e d c o m m u n i c a t i o n s s y s t e m ' and ' m i c r o e l e c t r o n i c a l l y 
o r i e n t a t e d ' f o r c o m p u t e r , t h e f o l l o w i n g a d v o c a t i o n becomes even 
more p e r s u a s i v e s 

"... an i n t e g r a t e d c o m m u n i c a t i o n s system c o u l d p r o v i d e 
o p p o r t u n i t i e s f o r s e v e r a l u s e r s t o work t o g e t h e r , i n c l u d i n g 
p u p i l s and t e a c h e r s . The l e a r n i n g e x p e r i e n c e s p r o v i d e new 
s i t u a t i o n s n o t o n l y f o r t h e s t u d e n t s , b u t f o r t h e t e a c h e r s as 
w e l l . I n c r e a s i n g l y , t h e r o l e of t h e p u p i l s w i l l become t h a t of 
' j u n i o r c o l l e a g u e s ' , w h i l e t e a c h e r s become g u i d e s and 'knowledge 
c o u n s e l l o r s ' . 

The o p p o r t u n i t i e s f o r i m p r o v i n g e d u c a t i o n a r e enormous. 
M i c r o e l e c t r o n i c a l l y o r i e n t a t e d e d u c a t i o n w i l l be c o s t e f f e c t i v e 
and f u n . The p r o c e s s w i l l b e g i n w i t h m i d d l e - c l a s s and s k i l l e d 
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w o r k i n g - c l a s s p a r e n t s b u y i n g e d u c a t i o n s o f t w a r e f o r t h e i r 
c h i l d r e n t o h e l p them w i t h t h e i r s c h o o l work. The p r e s e n t r a t e 
of d e v e l o p m e n t i s such t h a t t h e t e a c h i n g p r o f e s s i o n w i l l f e e l i t s 
i m p a c t i n t h e l a t e 1980's. I n due c o u r s e , an i n c r e a s i n g 
p e r c e n t a g e of t r a d i t i o n a l l e a r n i n g w i l l t a k e p l a c e by means of an 
e l e c t r o n i c i n f o r m a t i o n / c o m m u n i c a t i o n s s y s t e m . 

The above s h o u l d n o t be c o n s t r u e d t o mean t h a t a l l e d u c a t i o n 
w i l l , i n t h e f u t u r e , t a k e p l a c e a t home i n f r o n t of a 
c o m m u n i c a t i o n s s y s t e m t e l e v i s i o n s c r e e n . C h i l d r e n w i l l s t i l l go 
t o s h c o o l t o t a l k , t o p l a y w i t h o t h e r c h i l d r e n , t o engage i n 
s p o r t s , t o do g r o u p p r o j e c t s , e t c . The f u n c t i o n o f t e a c h e r s 
i n c r e a s i n g l y becomes t h a t of 'knowledge c o u n s e l l o r s ' and 
' i n f o r m a t i o n g u i d e s ' r a t h e r t h a n ' c h a l k and t a l k ' l e c t u r e r s . 
They w i l l n o t r e m a i n as mere d r i l l m a s t e r s or t h e d i s s e m i n a t o r s 
o f s p e c i f i c i n f o r m a t i o n . A new c l a s s o f t e a c h e r s w i l l be needed: 
' g r a n d m o t h e r s ' , m a t u r e women (and men) who a r e r e t i r e d , have some 
e x p e r i e n c e w i t h c h i l d r e n , who w i l l be p a i d by t h e s t a t e t o work 
p a r t - t i m e p e r h a p s 10-15 h o u r s per week w i t h 2 or 3 n e i g h b o u r h o o d 
c h i l d r e n i n t h e i r own homes. U s i n g o l d e r p e o p l e t o p r o v i d e t h e 
c u l t u r a l h e r i t a g e and t h e p e r s o n a l t o u c h w o u l d be o f enormous 
b e n e f i t t o b o t h t h e young and t h e o l d . T h i s ' e l e c t r o n i c 
g r a n d m o t h e r ' c o m b i n a t i o n , c o u p l e d t o f u r t h e r t e c h n o l o g i c a l 
d e v e l o p m e n t s i n t e l e v i s i o n and v i d e o - r e c o r d i n g , w i l l c r e a t e a new 
e d u c a t i o n system of u n p a r a l l e l e d power. I t w i l l a l s o 
d e c e n t r a l i s e and i n d i v i d u a l i s e t h e e d u c a t i o n p r o c e s s . " (A 
c o m p i l a t i o n o f S t o n i e r , 2nd March, 1982, pp.4-5 and S t o n i e r , 
1983, p . 1 7 3 ) . 

At s e c o n d a r y s c h o o l l e v e l t h e r e s h o u l d be r a d i c a l , i n n o v a t o r y 
v e r t i c a l and h o r i z o n t a l changes t o t h e c o n v e n t i o n a l s c h o o l 
c u r r i c u l u m . W h i l s t m a i n t a i n i n g a b a s i c c o r e of t r a d i t i o n a l 
a cademic s u b j e c t s , e.g. E n g l i s h l a n g u a g e , m a t h e m a t i c s , E n g l i s h 
l i t e r a t u r e , p h y s i c s , h i s t o r y , g e o g r a p h y , t h e a c t u a l s u b j e c t 
c o n t e n t s h o u l d n o t be r u n a l o n g e x c l u s i v e l y s t r a i g h t l i n e s and 
r i g i d l y c o m p a r t m e n t a l i s e d i n t o t o t a l l y i s o l a t e d s u b j e c t - t h e m e s . 
I n n o v a t i o n s w i t h i n t h e v e r t i c a l s u b j e c t c o n t e n t c o u l d f a c i l i t a t e , 
a t l e a s t , t h e o p t i o n and/or s u p p l e m e n t of a h o r i z o n t a l 
i n t e r - s u b j e c t m u l t i - d i s c i p l i n a r y a p p r o a c h . For example, s u b j e c t 
o v e r l a p s - t h e h i s t o r y o f c o m p u t i n g , m a t h e m a t i c s , p h y s i c s or 
c h e m i s t r y w i t h i n t h e s p e c i f i c h i s t o r y s u b j e c t s and t h e 
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d e v e l o p m e n t of h i s t o r i c a l a n a l y s i s w i t h i n t h e c o n t e x t of t h e 
n a t u r a l and s o c i a l s c i e n c e s , h u m a n i t i e s and t h e a r t s . The 
o p t i o n a l and/or s u p p l e m e n t a r y f a c i l i t y t o i n t e g r a t e , where 
a p p r o p r i a t e , t h e p h y s i c a l and s o c i a l s c i e n c e s , t h e h u m a n i t i e s and 
t h e a r t s w o u l d , I b e l i e v e , e n c o u r a g e an e x p l o s i o n i n t h e 
d i v e r s i t y of i n t e r e s t s of t h e i n d i v i d u a l s t u d e n t ; and t h u s a l l o w 
t h e s t u d e n t t o d e v e l o p h i s / h e r f u l l p o t e n t i a l i n w h a t e v e r 
s u b j e c t / a c t i v i t y he/she may choose. 

The s t u d e n t c o u l d have t h e o p t i o n e i t h e r t o c o n c e n t r a t e on 
p a r t i c u l a r s u b j e c t - t h e m e s or d i v e r s i f y f r o m i n t e r n a l or e x t e r n a l 
s u b j e c t s u b - s t r a n d s , r e s e a r c h and d e v e l o p t h e i r own p a r t i c u l a r 
i n t e r e s t and t h e r e f o r e c o n s i d e r a b l y h e i g h t e n s u b j e c t - t h e m e 
f a s c i n a t i o n . But p e r h a p s t h e most i m p o r t a n t a s p e c t o f t h i s new 
f o r m o f l e a r n i n g w o u l d be t h a t i t c o u l d l i n k two r a d i c a l 
e d u c a t i o n a l i n n o v a t i o n s and encou r a g e u n p a r a l l e l e d l e v e l s o f 
i n t e r e s t and e n t h u s i a s m : s t u d e n t i n t e r a c t i o n w i t h c o m p u t e r s ; 
c a b l e and s a t e l l i t e t e l e v i s i o n and v i d e o / a u d i o c a s s e t t e / d i s c 
c o u l d become p l e a s u r a b l e a c t i v i t i e s i n t h e m s e l v e s , and c o u p l e d 
w i t h t h e o p p o r t u n i t y f o r i n d i v i d u a l s t u d e n t s t o r e s e a r c h t h e i r 
own s p e c i a l i s t s u b j e c t p r e f e r e n c e s w i t h t h e g u i d a n c e of 
s p e c i a l i s t c o m m u n i c a t o r s , t h e q u e s t f o r f u r t h e r i n f o r m a t i o n and 
kno w l e d g e c o u l d become a l m o s t a d d i c t i v e . I f t h i s c o u l d be so f o r 
s t u d e n t s , t h e n why n o t f o r ' e v e r y o n e ? 

(The s u b j e c t and s u b - s u b j e c t themes m e n t i o n e d a r e p u r e l y 
p e r s o n a l s u g g e s t i o n s as t o t h e p o s s i b l e d i v e r s i t y o f 
m u l t i - d i s c i p l i n a r y s u b j e c t / a c t i v i t y themes. A p o s s i b l e home 
e d u c a t i o n / s e c o n d a r y s c h o o l s u b j e c t / a c t i v i t y mix. 
M u l t i - d i s c i p l i n a r y where a p p r o p r i a t e ) . 

E n g l i s h - Language, L i t e r a t u r e - W r i t e r s ' Workshop - Drama -
Cinema, T h e a t r e , B a l l e t , Opera A p p r e c i a t i o n 

M a t h e m a t i c s - P h y s i c s - S c i e n c e H i s t o r y - Computer S c i e n c e -
S c i e n c e f o r Fun 

T e c h n o l o g y - S c i e n c e H i s t o r y - Media and Communication S t u d i e s -
Computer S c i e n c e - S o c i o l o g i c a l P e r s p e c t i v e 
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Computer S c i e n c e - Programming - Systems A n a l y s i s - Computer 
A p p r e c i a t i o n , Workshop - P h y s i c s - S o c i o l o g i c a l P e r s p e c t i v e 

S o c i o l o g y - S o c i a l P s y c h o l o g y - S o c i a l S k i l l s - S o c i a l H i s t o r y -
Computer S c i e n c e ( H i s t o r y o f . A p p r e c i a t i o n ) - S o c i a l E f f e c t s of 
M i c r o e l e c t r o n i c s 

Geography - E d u c a t i o n a l T r a v e l - C o n v e r s a t i o n a l F r e n c h , German, 
Greek e t c . 

M e d i c i n e - H e a l t h Care - Keep F i t - B i o l o g y - Sex E d u c a t i o n , 
E n j o y m e n t 

P a r e n t a l S k i l l s 

F i n a n c i a l , L e g a l , M a r r i a g e and Bereavement Guidance 

C h e m i s t r y - Computer S c i e n c e 

H i s t o r y - C l a s s i c a l , M i d d l e Ages, Modern, S c i e n c e s , Computing -
N a t u r a l H i s t o r y - C o n s e r v a t i o n - O r n i t h o l o g y 

Music - C l a s s i c a l , C o n t e m p o r a r y , P o p u l a r , Rock, C o u n t r y , F o l k , 
Jazz e t c . - Music A p p r e c i a t i o n 

Languages - F r e n c h , German, R u s s i a n e t c . 

Food - A p p r e c i a t i o n , Economy, Co o k e r y , Wine and Beer Making -
G a r d e n i n g 

P h o t o g r a p h y - V i d e o - F i l m 

A t h l e t i c s , C r i c k e t , G o l f , T e n n i s , S o c c e r , Rugby ( U n i o n and 
L e a g u e ) , B a d m i n t o n , Squash, Swimming,. G y m n a s t i c s , T a b l e T e n n i s , 
S k a t i n g , Hockey (G r a s s and I c e ) , Chess, F i s h i n g e t c . 

( I w o u l d a d v o c a t e a 33.3/33.3/33.3 per c e n t r a t i o of 
g r a d u a t e d e x a m i n a t i o n , c o n t i n u o u s assessment and p r o j e c t / e s s a y 
w o r k , a l a music e x a m i n a t i o n a s s e s s m e n t ) . 
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S u b j e c t s s h o u l d n o t be c a t e g o r i s e d w i t h i n i n f l e x i b l e 
p a r a m e t e r s and n e v e r be a l l o w e d t o o v e r f l o w and i n t e r m i x . More 
i m p o r t a n t l y , t h e a c t u a l s u b j e c t r a n g e s h o u l d n o t be r e s t r i c t e d by 
t h e p a r a m e t e r s o f t h e t r a d i t i o n a l s c h o o l c u r r i c u l u m . R a t h e r i t 
s h o u l d be c o m p r e h e n s i v e l y e x t e n d e d h o r i z o n t a l l y . C o n t e m p o r a r y , 
r e l e v a n t , u s e f u l , e n j o y a b l e s u b j e c t - t h e m e s , i r r e s p e c t i v e of t h e i r 
d i v e r s i t y , s h o u l d be i n t r o d u c e d i n t o t h e s c h o o l c u r r i c u l u m . 

A l l t h i s w o u l d n e c e s s i t a t e a r a d i c a l and c o m p l e t e l y f l e x i b l e 
a p p r o a c h t o s e c o n d a r y s c h o o l e d u c a t i o n . T h i s t o t a l e d u c a t i o n 
c o n c e p t would be v i r t u a l l y i n d i s t i n g u i s h a b l e f r o m t h e a d u l t t o t a l 
e d u c a t i o n - a c t i v i t y - e m p l o y m e n t c o n c e p t . The o n l y d i f f e r e n c e s 
w o u l d be i n a c t u a l scope: a d u l t e d u c a t i o n would be even more 
d i v e r s i f i e d ; and i n income: t h e i n d i v i d u a l c o u l d r e c e i v e a 
s u b s t a n t i a l l e i s u r e / a c t i v i t y income a t t h e age of 16. 

I n t h e o r y t h e m u l t i - m e d i a i n t e g r a t i o n h y p o t h e s i s c o u l d 
f a c i l i t a t e t h e s t u d e n t w i t h an e x t r e m e l y f l e x i b l e , v e r s a t i l e , 
f a s c i n a t i n g , e n j o y a b l e , s e l f - e n h a n c i n g and f u l f i l l i n g e d u c a t i o n 
i n d u s t r y , b u t i n p r a c t i s e , how c l o s e a r e we t o r e a l i s i n g t h i s 
r a d i c a l e d u c a t i o n a l c o n c e p t ? 

P r o f e s s o r P a t r i c k Suppes of t h e U n i t e d S t a t e s Computer 
C u r r i c u l u m C o r p o r a t i o n b e l i e v e s t h a t t h e most c r u c i a l d e v e l o p m e n t 
w i t h i n t h e f i e l d of e d u c a t i o n a l s o f t w a r e w i l l be i n t h e 
i n t r o d u c t i o n o f an a u d i o f a c i l i t y . "Me have e x t e n s i v e l y 
r e s e a r c h e d t h e f e a s i b i l i t y o f u t i l i z i n g computer g e n e r a t e d a u d i o . 
We t h i n k t h a t t h e most i m p o r t a n t s i n g l e t e c h n i c a l s t e p i s t o 

make a v a i l a b l e c o m p u t e r - a u d i o : a computer system t h a t has t h e 
c a p a c i t y t o t a l k t o t h e s t u d e n t . 90 per c e n t of e d u c a t i o n i s 
t a l k i n g and l i s t e n i n g . We f e e l t h a t i t i s e x t r e m e l y i m p o r t a n t 
t h a t we s h o u l d be a b l e t o t a l k t o s t u d e n t s , v i a t h e 
m i c r o - c o m p u t e r , and n o t s i m p l y g i v e them s o f t w a r e m a t e r i a l i n 
v i s u a l f o r m . " (Suppes, 6 t h September, 1982, BBC2 TV/Open 
U n i v e r s i t y , E200 C o n t e m p o r a r y I s s u e s i n E d u c a t i o n ) . 

A l t h o u g h t h i s advance wou l d i n i t s e l f be r e v o l u t i o n a r y , i t 
s t i l l o n l y goes p a r t o f t h e way t o w a r d s t h e d e v e l o p m e n t of 
t o t a l l y i n t e g r a t e d m u l t i - m e d i a e d u c a t i o n a l t e c h n o l o g y . And i t i s 
t h e p o s s i b i l i t y of such r a d i c a l and u n p r e c e d e n t e d e d u c a t i o n a l 
t e c h n o l o g i c a l d e v e l o p m e n t t h a t p a r t i c u l a r l y i n t e r e s t s A l f r e d 
B o r k , P r o f e s s o r o f P h y s i c s a t t h e U n i v e r s i t y o f C a l i f o r n i a : 

"Our c o n v e n t i o n a l computer m a t e r i a l i s h i g h l y i n t e r a c t i v e and 
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v e r y much t u n e d t o t h e i n d i v i d u a l s t u d e n t ' s needs, t h e r e f o r e 
he/she i s a b l e t o p l a y an e x t r e m e l y i n t e r a c t i v e r o l e i n t h e 
l e a r n i n g p r o c e s s . One o f t h e most i n t e r e s t i n g f u t u r e b l e n d i n g 
t e c h n o l o g i e s , I t h i n k , w i l l be t h e p o s s i b i l i t y of c o m b i n i n g t h e 
o p t i c a l v i d e o d i s c " ( o r p o s s i b l y t a p e ) " w i t h t h e computer. T h i s 
w i l l a l l o w us t o i n t e g r a t e t h e b e s t of our c o n v e n t i o n a l computer 
m a t e r i a l w i t h a f u l l m u l t i - m e d i a c a p a b i l i t y . For example: a f i l m 
segment c o u l d be shown a t a g i v e n p o i n t w i t h i n a computer 
p r o g r a m . V i d e o , a u d i o , and/or s l i d e s , and t h e computer program 
c o u l d be t o t a l l y i n t e g r a t e d and s t o r e d on one i n e x p e n s i v e and 
e a s i l y m a r k e t a b l e d i s c " ( o r t a p e ) . " T h i s s y m b i o s i s o f mediums 
w i l l f a c i l i t a t e t h e d e v e l o p m e n t of t h e ' i n t e l l i g e n t v i d e o d i s c ' . " 
( B o r k , 6 t h September, 1982, BBC2 TV/Open U n i v e r s i t y , E200 

C o n t e m p o r a r y I s s u e s i n E d u c a t i o n ) . 
Or p e r h a p s t h e i n t e l l i g e n t v i d e o t a p e and/or d i s c , or t h e 

t e l e or v i d e o - c o m p u t e r . The i n t e g r a t i o n of such a d e v i c e w i t h an 
i n t e r a c t i v e , and one-way, c a b l e and/or s a t e l l i t e l i n k would 
c a t a p u l t e d u c a t i o n a l , i n f o r m a t i o n and e n t e r t a i n m e n t 
m i c r o e l e c t r o n i c o r i e n t a t e d t e c h n o l o g y i n t o a t o t a l l y new and 
v i r t u a l l y i n f i n i t e d i m e n s i o n . T e l e v i s i o n s , m i c r o - c o m p u t e r s , 
v i d e o c a s s e t t e r e c o r d e r s and v i d e o c a s s e t t e s , v i d e o d i s c machines 
and v i d e o d i s c s , h i - f i / a u d i o s y s t e m s and a u d i o t a p e and compact 
d i s c s , have i n c o m m e r c i a l t e r m s d e v e l o p e d i n d e p e n d e n t l y of one 
a n o t h e r . The p o s s i b i l i t y of l i n k i n g a l l t h e s e e l e m e n t s i n a 
s i n g l e i n t e g r a t e d s y s t e m i s , I b e l i e v e , a t e c h n i c a l f e a s i b i l i t y 
w i t h i n t h e n e x t 10 y e a r s . And once such an i n t e g r a t e d system i s 
d e v e l o p e d any s u b j e c t o r a c t i v i t y c o u l d be l e a r n e d o r 
p a r t i c i p a t e d i n v i a h o m e - e d u c a t i o n - e n t e r t a i n m e n t - i n f o r m a t i o n 
i n t e g r a t e d c o m m u n i c a t i o n s s y s t e m . 

Suppes i s i n no d o u b t as t o t h e f u t u r e of m i c r o e l e c t r o n i c 
o r i e n t a t e d e d u c a t i o n : 

" I t h i n k t h a t by t h e 1990's a m a s s i v e i n c r e a s e i n e d u c a t i o n a l 
h a r d w a r e and s o f t w a r e d e v e l o p m e n t , w r i t i n g and i m p l e m e n t a t i o n i s 
i n e v i t a b l e . I t w i l l be a many s p l e n d o u r e d t h i n g . There w i l l be 
m i c r o - c o m p u t e r s i n t h e homes, t h e r e w i l l be i n c r e a s i n g 
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c o m p u t e r i s e d i n s t r u c t i o n a t u n i v e r s i t y , s e c o n d a r y and 
e l e m e n t a r y s c h o o l l e v e l s . We w i l l even see programs on r e a d i n g 
r e a d i n e s s f o r p r e - s c h o o l e r s . I e x p e c t t h a t w i t h t h e r e a l l y 
m a r v e l l o u s r e d u c t i o n s i n t h e c o s t o f t h e ha r d w a r e (and p r e s u m a b l y 
s o f t w a r e ) t h e s p r e a d o f c o m p u t e r s f o r i n s t r u c t i o n w i l l be 
e x t r e m e l y r a p i d o v e r t h e n e x t decade." (Suppes, 6 t h September, 
1982, BBC2 TV/Dpen U n i v e r s i t y , E.200 Contemporary I s s u e s i n 
E d u c a t i o n ) . 

B o r k ' s f u t u r i s t i c a p p r a i s a l i s even more r a d i c a l and a l i g n s 
c l o s e l y w i t h t h e v i e w s of S t o n i e r (1983) and t h e a u t h o r ; 

"One of t h e most i n t e r e s t i n g a s p e c t s of t h i s whole 4 t h 
r e v o l u t i o n o f e d u c a t i o n a l computer i n s t r u c t i o n w i l l be t o see 
what w i l l happen t o t h e e d u c a t i o n a l i n s t i t u t i o n s . Many p e o p l e 
b e l i e v e t h a t t h e y w i l l n o t change, t h i s t h e y see them as 
c o n s e r v a t i v e b a s t i o n s t h a t a r e v e r y d i f f i c u l t t o change. And 
u n i v e r s i t i e s a r e p r o b a b l y t h e l a s t p l a c e where e d u c a t i o n a l 
i n n o v a t i o n t e n d s t o come." (A d e b a t a b l e p o i n t ) . "But 
n e v e r t h e l e s s t h e r e w i l l be enormous o u t s i d e p r e s s u r e f r o m 
s o c i e t y . There w i l l , f o r example, be new t y p e s of c o m p e t i n g 
i n s t i t u t i o n s and a l l o f t h i s w i l l , I t h i n k , l e a d t o a f u t u r e 
where we w i l l see v e r y d i f f e r e n t k i n d s of s c h o o l s and v e r y 
d i f f e r e n t k i n d s o f u n i v e r s i t i e s . I t h i n k t h e changes w i l l o c c u r 
a t a l l l e v e l s . 

One p a r t i c u l a r l y f a s c i n a t i n g view of t h e e d u c a t i o n a l f u t u r e 
i s t h a t i n George L e n n a r d ' s book, ' E d u c a t i o n i n E c s t a s y ' , he 
p i c t u r e s an e l e m e n t a r y and s e c o n d a r y s c h o o l of perhaps 25 y e a r s 
hence where t h e s c h o o l has a l m o s t s p l i t i t s f u n c t i o n s e n t i r e l y . 
T h e r e i s a l e a r n i n g component w h i c h i s a l m o s t t o t a l l y computer 
based w i t h h i g h l y i n t e r a c t i v e computer m a t e r i a l . And t h e r e i s a 
second non-computer component w h i c h i s d e s i g n e d e x c l u s i v e l y f o r 
i n t e r n a l and e x t e r n a l s o c i a l i s a t i o n , f o r i n d i v i d u a l s g e t t i n g t o 
know t h e m s e l v e s and l e a r n i n g t o l i v e a g r e e a b l y w i t h o t h e r 
p e o p l e . " ( B o r k , 6 t h September, 1982, BBC2 TV/Open U n i v e r s i t y , 
E200 C o n t e m p o r a r y I s s u e s i n E d u c a t i o n ) . 

To f a c i l i t a t e such a c o m p r e h e n s i v e l y d i v e r s e and open ended 
c i r r i c u l u m and a p a r a l l e l even more e x t e n s i v e a d u l t e d u c a t i o n 
c u r r i c u l u m d e v e l o p m e n t , c u r r e n t s t a f f l e v e l s of t e a c h e r s and 



249 

l e c t u r e r s ( a p p r o x i m a t e l y 700,000 CSO S o c i a l Trends 1980, i n 
S t o n i e r , 1983, p.180) would need t o be i n c r e a s e d a c c o r d i n g l y . I 
w o u l d s u g g e s t by a f a c t o r o f p e r h a p s 10 r e s u l t i n g i n a t e a c h i n g 
p o p u l a t i o n of a r o u n d 7 m i l l i o n . I n c l u d i n g ' e l e c t r o n i c t u i t i o n ' I 
w o u l d e s t i m a t e t h a t t h i s c o u l d p r o d u c e a t e a c h e r - s t u d e n t r a t i o of 
a b o u t 1-5 or 1-3. The t e r m ' t e a c h i n g p o p u l a t i o n ' (used f o r 
c o n v e n i e n c e and s i m p l i c i t y ) w o u l d n e c e s s a r i l y encompass 
t e a c h e r s , l e c t u r e r s , t u t o r s , d o c t o r s of m e d i c i n e , n u r s e s , s o c i a l 
w o r k e r s , c o u n s e l l o r s , a d v i s o r s , g u i d e s , s p e c i a l i s t c o m m u n i c a t o r s , 
e.g. i n t e l e v i s i o n and v i d e o , coaches and e n t h u s i a s t s e t c . -
t e a c h i n g n a t u r a l and s o c i a l s c i e n c e s , h u m a n i t i e s , t h e a r t s , 
m e d i c i n e , p r e v e n t a t i v e m e d i c i n e / h e a l t h c a r e , s o c i a l and w e l f a r e 
w o r k , s o f t w a r e ( c o m p u t e r , t e l e v i s i o n , v i d e o and a u d i o ) 
p r o d u c t i o n , l a w , l e i s u r e and s p o r t ; v i a c o n v e n t i o n a l c l a s s e s , 
l e c t u r e s , s e m i n a r s , c o u n s e l l i n g , a d v i s i n g and c o a c h i n g s e s s i o n s ; 
l e i s u r e and s p o r t s c l i n i c s ; computer p r o g r a m s , i n t e r a c t i v e c a b l e 
and s a t e l l i t e t e l e v i s i o n , v i d e o / a u d i o c a s s e t t e / d i s c and 
c o n v e n t i o n a l t e l e v i s i o n . 

As t h i s ' t e a c h i n g p o p u l a t i o n ' f i g u r e of 7 m i l l i o n would 
encompass a l l f o r m s o f s p e c i a l i s t c o m m u n i c a t i n g , t h e r e c i p i e n t 
' s t u d e n t ' p o p u l a t i o n w o u l d c o v e r t h e e n t i r e p a r t i c i p a t i n g 
a g e - s p e c t r u m f r o m p r e - s c h o o l e r s t o n o n a g e n a r i a n s . The p r e s e n t , I 
b e l i e v e , l u d i c r o u s t e a c h e r - s t u d e n t r a t i o of 1-20/30 c o u l d 
t h e r e f o r e be r e d u c e d d r a m a t i c a l l y t o a b o u t 1-5, 1-3, 1-1 or even 
2-1 or 3-1 w i t h 2 or 3 t e a c h e r s f o r e v e r y s t u d e n t - t h i s f i g u r e 
w o u l d a l s o i n c l u d e p e r s o n a l i s e d e l e c t r o n i c l e a r n i n g v i a computer 
p r o g r a m s , i n t e r a c t i v e c a b l e and s a t e l l i t e t e l e v i s i o n and 
v i d e o / a u d i o c a s s e t t e and d i s c . T h i s d e g r e e of i n d i v i d u a l i s e d 
t u i t i o n and g u i d a n c e , i f r e q u i r e d , c o u p l e d w i t h t h e 
a f o r e m e n t i o n e d m u l t i - m e d i a t e c h n o l o g i c a l mix would a l m o s t 
i n e v i t a b l y a c c e l e r a t e and enhance i n t e l l e c t u a l and s o c i a l 
d e v e l o p m e n t ; b u t p e r h a p s more i m p o r t a n t l y , i t c o u l d , i r r e s p e c t i v e 
o f age, i m p r o v e s i g n i f i c a n t l y t h e i n d i v i d u a l s t u d e n t ' s q u a l i t y of 
l i f e . 

E d u c a t i o n s h o u l d become B r i t a i n ' s m a j o r i n d u s t r y and l a r g e s t 
souce o f a c t i v i t y - e m p l o y m e n t ; i t s h o u l d no l o n g e r be i n e x t r i c a b l y 
a s s o c i a t e d w i t h m i s e r y , boredom and f r u s t r a t i o n - r a t h e r i t 
s h o u l d become synonymous w i t h e n j o y m e n t , f a s c i n a t i o n and f r e e d o m . 
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I w o u l d , t h e r e f o r e , u r g e t h e case f o r a r a d i c a l r e - d e f i n i t i o n of 
what we mean by t r a d i t i o n a l e d u c a t i o n and f o r a t o t a l l y f l e x i b l e 
m u l t i - d i s c i p l i n a r y m i c r o e l e c t r o n i c a l l y o r i e n t a t e d e d u c a t i o n 
i n d u s t r y where anyone can l e a r n a b o u t a n y t h i n g . 

I b e l i e v e t h a t an e d u c a t i o n i n d u s t r y , whether f o r t h e 
i n d i v i d u a l i t t a k e s t h e f o r m of a m i c r o - c o m p u t e r , t e l e v i s i o n , 
v i d e o , h i - f i / a u d i o s y stem o r an e d u c a t i o n a l c e n t r e e t c . or a 
c o m b i n a t i o n of a l l t h e s e e l e m e n t s , c o u l d p r o v i d e t h e b e s t 
o p p o r t u n i t y f o r t h e m a j o r i t y of t h e B r i t i s h p o p u l a t i o n t o r a i s e 
t h e p l e a s u r e t h r e s h o l d and c o n t e n t of a l l p a i d a c t i v i t i e s (see 
C h a p t e r 3) and t h u s a t t a i n a t w o r s t some d e g r e e o f w o r k - l e i s u r e 
s y n o n y m i t y and a t b e s t l e v e l s of c o n t e n t m e n t , h a p p i n e s s , 
e n j o y m e n t , s e l f - e n h a n c e m e n t and f u l f i l m e n t a p p r o a c h i n g t h a t of 
c o m p l e t e s e l f - a c t u a l i s a t i o n . 
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CHAPTER 9: AN ACTIVITY/LEISURE ETHIC? 

"S p e a k i n g o f machines and e l e c t r o n i c s , t h e machines a r e 
w o r k i n g i n p l a c e of p e o p l e . We must r e - t h i n k t h e r o l e o f p e o p l e 
because o f t h e p r o b l e m of p o s s i b l e a l i e n a t i o n . I n t h e coming 
e r a , how w i l l p e o p l e use t h e i r t i m e ? W i l l t h e y spend i t i n 
r e a d i n g ? W i l l t h e y spend i t i n more i m a g i n a t i v e work? W i l l t h e y 
spend i t i n a r t i s t i c a c t i v i t i e s ? I do n o t know, b u t w h e t h e r we 
l i k e i t or n o t , t h e s e a r e p r o b l e m s t h a t w i l l be a r i s i n g . " Dr. 
S h u n k i c h i K i s a k a , E x e c u t i v e V i c e - P r e s i d e n t , M a t s u s h i t a E l e c t r i c -
P a r e n t Company o f P a n a s o n i c , N a t i o n a l and T e c h n i c s . ( K i s a k a , 
O c t o b e r , 1982, i n Abegglen and E t o r i , O c t o b e r , 1982, S c i e n t i f i c 
A m e r i c a n , p . J 2 3 ) . 

F o l l o w i n g on f r o m t h e p r e v i o u s c h a p t e r , c o u l d e d u c a t i o n a l 
a c t i v i t y - e m p l o y m e n t compensate f o r a massive d i s p l a c e m e n t of 
l a b o u r w i t h i n t r a d i t i o n a l employment s e c t o r s and r e s o l v e a 
p o t e n t i a l l y enormous unemployment p r o b l e m ? I s c o n v e n t i o n a l work 
r e l i n q u i s h i n g i t s t r a d i t i o n a l r o l e as s o c i e t y ' s p r i m a r y 
s e l f - i d e n t i f y i n g e t h o s i n f a v o u r of an a c t i v i t y or l e i s u r e based 
e t h o s ? And c o u l d a m i c r o e l e c t r o n i c a l l y o r i e n t a t e d e d u c a t i o n 
i n d u s t r y , f a c i l i t a t i n g a c o m p r e h e n s i v e r a n g e of 
a c t i v i t y - e m p l o y m e n t , r e s u l t i n t h e c o n v e r g e n c e of t r a d i t i o n a l 
work and l e i s u r e , an i n c r e a s e i n t h e p l e a s u r e t h r e s h o l d and 
c o n t e n t o f a l l p a i d a c t i v i t i e s t o a l e v e l c o m p a r a b l e t o t h e p a i d 
a c t i v i t i e s t h a t a l r e a d y e n j o y ( a l b e i t v a r y i n g d e g r e e s o f ) 
w o r k - l e i s u r e s y n o n y m i t y and, f i n a l l y , t h e development of an 
a c t i v i t y or l e i s u r e o r i e n t a t e d e t h o s ? 

" I n t h e f u t u r e we w i l l see a f u s i o n o f work and p l a y . P l a y 
w i l l be our w o r k , as i t i s f o r c h i l d r e n . Work w i l l be o u r p l a y : 
we w i l l demand t h e r i g h t t o occupy o u r s e l v e s w i t h d e e p l y 
f u l f i l l i n g a c t i v i t i e s . " ( F a r s o n , 1 2 t h June, 1969, New S o c i e t y , 
i n R o b e r t s , 1 9 8 1 , p.95) 

T h i s a m a l g a m a t i o n of work and l e i s u r e u s u a l l y o c c u r s when 
p e o p l e c o n s i d e r t h e i r o c c u p a t i o n t o be a p l e a s a n t , i n h e r e n t l y 
s a t i s f y i n g a c t i v i t y and e n j o y t h e i r work t o such an e x t e n t t h a t 
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t h e y f r e e l y p u r s u e i t i n t h e p e r i o d n o r m a l l y r e s e r v e d f o r a 
l e i s u r e a c t i v i t y . 

F r e d Best has f o r e c a s t t h a t i n c r e a s i n g l y , wherever p o s s i b l e , 
m a c h i n e s w i l l d i s p l a c e humans i n t h e i r p l a c e o f work "... one 
p e r s o n may, f o r exa m p l e , be a b l e t o o p e r a t e and s u p e r v i s e an 
e n t i r e h y d r o - e l e c t r i c or o i l r e f i n i n g p l a n t " ( B e s t , e d ., 1976, 
i n R o b e r t s , 1 9 8 1 , p . 9 5 ) . F a r s o n has s u g g e s t e d t h a t we s h o u l d 
l e g i s l a t e f o r " t h e r i g h t n o t t o work and s t i l l be c o n s i d e r e d a 
w o r t h y human b e i n g " . ( F a r s o n , 1 2 t h June, 1969, i n R o b e r t s , 1981, 
p . 9 5 ) . P a r k e r (1971) a l s o a d v o c a t e s and p r e d i c t s a f u s i o n 
between work and l e i s u r e e x e m p l i f i e d by t h e i n d i v i d u a l i n 
i n t r i n s i c a l l y s a t i s f y i n g work who would a u t o m a t i c a l l y e x t e n d t h i s 
a c t i v i t y i n t o h i s / h e r f r e e t i m e . The o n l y c o n c e i v a b l e method o f 
t r a n s f o r m i n g and e x p a n d i n g t h i s e l i t e s t m i n o r i t y p r i v i l e g e i n t o a 
m a j o r i t y p e r o g a t i v e i s t o f u l l y i m p l e m e n t c o m p u t e r i s e d a u t o m a t i o n 
t h r o u g h o u t a l l s e c t o r s of employment and e d u c a t i o n and d e t e r m i n e , 
by r a d i c a l a t t i t u d i n a l i n n o v a t i o n , t o l e t t h e t e c h n o l o g y enhance, 
r a t h e r t h a n d i m i n i s h , t h e q u a l i t y of l i f e f o r e v e r y o n e . 

I t i s t h e r e f o r e i m p e r a t i v e t h a t we b e g i n t o d i s c u s s ( w i t h i n 
a l l s o c i a l c i r c l e s ) t h e p o s s i b i l i t y o f e l i m i n a t i n g t h e 
i n d o c t r i n a t i n g and s t u l t i f y i n g e f f e c t s of t h e t r a d i t i o n a l 
P r o t e s t a n t / P u r i t a n work e t h i c . 

At p r e s e n t however P a r k e r (1971) e t a l have n o t e d 3 d i s t i n c t 
f o r m s o f w o r k - l e i s u r e r e l a t i o n s h i p s : 

( 1 ) The O p p o s i t i o n P a t t e r n or Compensatory P a t t e r n i s 
e x e m p l i f i e d by l e i s u r e a c t i v i t i e s t h a t a r e d e l i b e r a t e l y u n l i k e 
work. A c c o r d i n g t o P a r k e r , manual w o r k e r s would f i t i n t o t h i s 
c a t e g o r y . W i l e n s k y ( 1 9 6 0 , I n t e r n a t i o n a l S o c i a l S c i e n c e J o u r n a l 
No.4) i n h i s c o m p e n s a t o r y l e i s u r e h y p o t h e s i s t a l k s of t h e 
" e x p l o s i v e c o m p e n s a t i o n f o r t h e d e a d e n i n g r h y t h m s o f f a c t o r y 
l i f e . " ( W i l e n s k y , 1960, i n P a r k e r , 1971, p . 5 8 ) . I n h i s 
' s p i l l o v e r ' l e i s u r e h y p o t h e s i s ( a l s o o u t l i n e by E n g e l s , 1892, 
r e p r i n t e d 1952) he d e s c r i b e s how t h e d e p r e s s i n g l y d u l l , 
m onotonous and t e d i o u s q u a l i t i e s o f f a c t o r y work p e r m e a t e t h e 
i n d i v i d u a l ' s l e i s u r e t i m e i n t h e f o r m of t o r p i d a p a t h y and 
l e t h a r g y . (See a l s o C l a r k e , 1956, American S o c i o l o g i c a l Review, 
2 1 , p . 3 0 1 , F r i e d m a n n , 1961 and G e r s t l , 1963, i n Smigel ed., 
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1 9 6 3 ) . 

(2) The N e u t r a l i t y P a t t e r n does n o t c o n s t i t u t e a mid-way p o i n t 
between t h e n e g a t i v e O p p o s i t i o n P a t t e r n and t h e p o s i t i v e 
E x t e n s i o n P a t t e r n - i t i s t o t a l l y s e p a r a t e . There i s n e i t h e r a 
f a v o u r a b l e o r u n f a v o u r a b l e a t t i t u d e t o work. P a r k e r g i v e s t h e 
example of b a n k i n g s t a f f . (See a l s o C l a y n e , 1975). 

( 3 ) The E x t e n s i o n P a t t e r n o r a second f o r m o f ' s p i l l o v e r ' 
h y p o t h e s i s i s e x e m p l i f i e d by l e i s u r e a c t i v i t i e s t h a t a r e s i m i l a r 
t o work - t o t h e e x t e n t t h a t t h e r e i s v e r y l i t t l e d i s t i n c t i o n 
between t h e t w o . P a r k e r a r g u e s t h a t s o c i a l w o r k e r s a r e a p r i m e 
example of t h i s e f f e c t . However, t h e e x t e n s i o n ' s p i l l o v e r ' 
p a t t e r n , as d e s i g n a t e d by P a r k e r (1971) and R o b e r t s (1981) i s 
c u r r e n t l y o n l y a v a i l a b l e t o a v e r y s m a l l s e c t i o n o f t h e 
p o p u l a t i o n . (See C l a r k e , 1956, American S o c i o l o g i c a l Review, 2 1 , 
p . 3 0 1 , and G e r s t l , 1963, i n S m i g e l ed. 1 9 6 3 ) . 

I n e a r l y J u l y , 1982, I w r o t e t o Miss Sandra Mason, a 
p r i n c i p a l of L e i s u r e C o n s u l t a n t s L i m i t e d . , and c o - a u t h o r w i t h 
B i l l M a r t i n o f t h e F e b r u a r y , 1982, s t u d y e n t i t l e d L e i s u r e and 
Work: The C h o i c e s f o r 1991 and 2 0 0 1 , o u t l i n i n g t h e c r u c i a l 
i m p o r t a n c e of a t t i t u d i n a l change t o our c o n c e p t of work and 
l e i s u r e . I n her r e p l y Miss Mason a g r e e d : " . . . l i k e y o u , we see 
l e i s u r e and p e o p l e ' s a t t i t u d e t o i t b e i n g c r i t i c a l i n s h a p i n g our 
w o r l d o v e r t h e n e x t two decades". 

The a u t h o r s do n o t make one s i n g l e p r e d i c t i o n a b o ut f u t u r e 
t r e n d s , r a t h e r t h e y s e t o u t and p r o j e c t 4 a l t e r n a t i v e s c e n a r i o s : 

Work O r i e n t a t e d S o c i e t i e s . 
S c e n a r i o A - C o n v e n t i o n a l Success: 

F o r e c a s t s s u c c e s s and a f f l u e n c e w i t h i n t h e framework of a 
c o n v e n t i o n a l work c e n t r e d s o c i e t y . L e i s u r e p e r i o d s a r e used f o r 
r e - c u p e r a t i v e p u r p o s e s , e n t e r t a i n m e n t and d i s c h a r g i n g r e s t l e s s 
e n e r g i e s . S o c i e t y becomes d i v i d e d . (Presumably between t h e 
e l i t e s t t e c h n o c r a t s and t h e u n e m p l o y e d ) . 
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S c e n a r i o B - F r u s t r a t i o n : 

D e s c r i b e s UK s o c i e t y a t p r e s e n t : income r e s t r i c t i o n s , 
i n c r e a s e d unemployment and f r e e t i m e - c o n v e n t i o n a l s o c i e t a l 
g o a l s a r e checked and n u l l i f i e d . L e i s u r e becomes an escape 
mechanism - r e g i o n a l d i f f e r e n c e s and i n e q u a l i t i e s a r e s h a r p l y 
c o n t r a s t e d . 

New A t t i t u d e s t o Work and L e i s u r e . 
S c e n a r i o C - T r a n s f o r m e d G r o w t h : 

U n r e s e r v e d i m p l e m e n t a t i o n of m i c r o e l e c t r o n i c t e c h n o l o g y . 
Much more emphasis on, and t h e o p p o r t u n i t y f o r , s u b s t a n t i a l 
i n c r e a s e s i n f r e e t i m e . Enhanced p e r s o n a l and s o c i a l d e v e l o p m e n t 

(a d e f i n i t e move t o w a r d s a l e i s u r e o r i e n t a t e d s o c i e t y ) . 
V o l u n t a r y work s h a r i n g . A r a d i c a l r e - d i s t r i b u t i o n of work, 
l e i s u r e and income - c o n s i d e r a b l e f l e x i b i l i t y i n p e r s o n a l work 
and l e i s u r e p e r i o d s . 

S c e n a r i o D - S e l f R e s t r a i n t : 

An a c c e p t a n c e o f , and an a c q u i e s c e n c e t o , economic f a i l u r e . 
A s i g n i f i c a n t l o w e r i n g and r e - s t r u c t u r i n g of s o c i e t a l g o a l s . 
Work becomes l a b o u r i n t e n s i v e t o t h e p o i n t where i t i n f i l t r a t e s 
an i n d i v i d u a l ' s f r e e t i m e , a p a l p a b l e o b f u s c a t i o n of t h e b o r d e r s 
between work and l e i s u r e - i n f a v o u r o f work. 

"We b e l i e v e t h a t t h e f a i l u r e t o a c h i e v e t h e d e s i r e d l e v e l of 
f o r m a l work w i l l g r a d u a l l y f o r c e a m a j o r r e - t h i n k i n g , b o t h among 
i n d i v i d u a l s and p o l i c y makers, a b o u t a wide range o f s o c i a l 
g o a l s , i n c l u d i n g t h e r e l a t i v e p r i o r i t y t o be g i v e n t o work and 
income on t h e one hand, and l e i s u r e and p e r s o n a l and s o c i a l 
d e v e l o p m e n t on t h e o t h e r . The c h o i c e , as we see i t , l i e s between 
e i t h e r m a i n t a i n i n g a c o n t i n u i n g commitment t o a work o r i e n t a t e d 
s o c i e t y f r o m w h i c h a s i g n i f i c a n t unemployed m i n o r i t y w i l l be 
l a r g e l y e x c l u d e d , or g i v i n g a p o s i t i v e v a l u e and use t o t h e e x t r a 
f r e e t i m e t h a t new t e c h n o l o g y has made, and w i l l c o n t i n u e t o 
make, p o s s i b l e . " ( M a r t i n and Mason, S p r i n g , 1982, Summary of 
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Paper t o L e i s u r e S t u d i e s A s s o c i a t i o n on Work and L e i s u r e , L e i s u r e 
and Work: The C h o i c e s f o r 1991 and 2 0 0 1 , p . 2 ) . 

I f e e l t h a t S c e n a r i o C i s e a s i l y t h e most d e s i r a b l e of t h e 4 
a l t e r n a t i v e s b u t w o u l d go even f u r t h e r , i . e . I would l i k e t o see 
t h e p a l p a b l e o b f u s c a t i o n o f t h e b o r d e r s between work and l e i s u r e 
e n s u r e a l e i s u r e d s o c i e t y i n w h i c h ' a c t i v i t y ' becomes t h e 
d o m i n a n t e t h o s . We s h o u l d n o t s i m p l y s a t i s f y o u r s e l v e s w i t h l e s s 
work and more f r e e t i m e . U n d e s i r a b l e work s h o u l d become a t h i n g 
o f t h e p a s t . P e o p l e s h o u l d o n l y 'work' i f t h e y f e e l i t 
c o m p a t i b l e w i t h , and a n a l o g o u s t o , a f o r m of l e i s u r e or 
p l e a s u r a b l e a nd/or c o n t r i b u t o r y a c t i v i t y . The t r a g e d y i s t h a t 
few p e o p l e i n t o d a y ' s s o c i e t y can ever hope t o make t h a t c l a i m -
until Me do soaething about it. 

P a r a d o x i c a l l y , an i n d i c a t i o n of how an a c t i v i t y or l e i s u r e 
e t h o s c o u l d emerge i s p r o p o s e d by J o n a t h a n S l e i g h , c o - a u t h o r (and 
head) of t h e c o n s e r v a t i v e o p t i m i s t i c CPRS 'Think Tank' r e p o r t 
{ 3 0 t h November, 1978) (see C h a p t e r 4 ) . He a d m i t s t h a t what i s 
c r u c i a l i s t h e ' w e a l t h f a c t o r ' . So l o n g as a s o c i e t y i s c r e a t i n g 
w e a l t h i n t h e m a n u f a c t u r i n g s e c t o r and i n p a r t s of t h e s e r v i c e 
s e c t o r t h e n i t does n o t m a t t e r how t h a t w e a l t h i s c r e a t e d , 
w h e t h e r i t be by p e o p l e o r s o p h i s t i c a t e d r o b o t i c s and c o m p u t e r s . 
I f t h e s e c t o r p r o d u c e s s u f f i c i e n t w e a l t h t h e n t h a t s o c i e t y can 
d e t e r m i n e what s e r v i c e s i t r e q u i r e s and what employment l e v e l s i t 
r e q u i r e s . 

These g e n e r a l t h o u g h t s a r e echoed by Robin W i l l i a m s o f t h e 
T e c h n o l o g y P o l i c y U n i t a t t h e U n i v e r s i t y of A s t o n : 

"The p r o b l e m i s t h a t t h e new t e c h n o l o g y , when a p p l i e d t o t h e 
m a n u f a c t u r i n g i n d u s t r y , i s a m a z i n g l y w e a l t h c r e a t i n g . I t w i l l be 
v e r y easy f o r a s m a l l number of p e o p l e t o be employed i n 
p r o d u c i n g t h e w e a l t h t o s u s t a i n t h e n a t i o n . The p r o b l e m t h e n 
a r i s e s as t o how we d i s t r i b u t e t h e w e a l t h t h a t we have g e n e r a t e d 
by t h e a p p l i c a t i o n of t h e new t e c h n o l o g y f o r t h e p o p u l a t i o n as a 
w h o l e . There i s n o t a mechanism i n e x i s t e n c e f o r t h a t 
d i s t r i b u t i o n . You c o u l d have h i g h e r t a x a t i o n , b u t c l e a r l y t h a t 
i s an u n p o p u l a r a p p r o a c h a t t h e moment. We a l r e a d y have a f o r m 
o f r e - d i s t r i b u t i o n of w e a l t h where we have v e r y l a r g e l e v e l s of 
unemployed p e o p l e g a i n i n g a low s t a n d a r d of l i v i n g on 
Unemployment and S u p p l e m e n t a r y B e n e f i t . And we can see t h e 
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c onsequences of t h i s i n t e r m s of s o c i a l u n r e s t and t h e d e c l i n e 
o f t h e i n n e r c i t i e s . That i s a s c e n a r i o t h a t I t h i n k we ought t o 
r e s i s t . I t i s i m p o r t a n t , i f t h e r e i s g o i n g t o be l e s s employment 
o v e r a l l , t h a t t h a t employment" ( t h e a u t h o r would s u g g e s t 
a c t i v i t y - e m p l o y m e n t w i t h i n e d u c a t i o n ) " i s s h a r e d r i g h t a c r o s s 
s o c i e t y so t h a t e v e r y b o d y p a r t i c i p a t e s i n c r e a t i n g t h e w e a l t h o f 
s o c i e t y and i n so d o i n g i s a c t u a l l y a p a r t o f t h a t s o c i e t y . " 
( W i l l i a m s , 1 0 t h O c t o b e r , 1982, 6BC1 TV, W i l l Tomorrow Work ? ) . 

I b e l i e v e t h a t t h e p r e - r e q u i s i t e t o a c o n s i d e r a b l y more 
e q u i t a b l e r e - d i s t r i b u t i o n of f i n a n c i a l w e a l t h and t o a 
s u b s t a n t i a l i n c r e a s e i n p l e a s u r e t h r e s h o l d and c o n t e n t o f a l l 
p a i d a c t i v i t i e s i s , as d i s c u s s e d e a r l i e r , t h e g r a d u a l c o n v e r g e n c e 
of t h e d e f i n i t i o n s o f work and l e i s u r e . I n d e e d , t h e y s h o u l d 
become p r o g r e s s i v e l y i n d i s t i n g u i s h a b l e u n t i l t h e d e f i n i t i o n s a r e 
t o t a l l y synonymous. P a i d employment s h o u l d be no l o n g e r 
s p e c i f i c a l l y a s s o c i a t e d w i t h t r a d i t i o n a l work. The t e r m s work and 
l e i s u r e s h o u l d e i t h e r become i n t e r - c h a n g e a b l e o r be r e p l a c e d and 
d e s i g n a t e d s i m p l y activity. I n o t h e r words i t w o u l d be 
i r r e l e v a n t w h e t h e r o r n o t we c a l l p a i d employment work, l e i s u r e , 
p l a y o r a c t i v i t y c e n t r e d as l o n g as t h e t e r m s t h e m s e l v e s become 
synonymous. J e n k i n s and Sherman's (1981) a n a l y s i s t a k e s a 
s i m i l a r l i n e "... we need t o p r o v i d e more of t h e same i n l e i s u r e 
f a c i l i t i e s ; more s p o r t s and r e c r e a t i o n a l a r e a s , more 
p r e - r e t i r e m e n t t r a i n i n g and b e t t e r l i b r a r i e s " . ( P r e s u m a b l y 
e l e c t r o n i c as w e l l as p h y s i c a l ) . "Over t i m e , i f t h e goods and 
s e r v i c e s r e q u i r e d a r e c a p a b l e o f b e i n g f u n d e d and can be 
p r o v i d e d , u s i n g f e w e r w o r k e r s and f e w e r h o u r s worked t h a n t h e 
s e p a r a t i o n o f work and l e i s u r e w h i c h began i n t h e f i r s t 
I n d u s t r i a l R e v o l u t i o n w i l l have t o be r e v e r s e d . C o n s i d e r t h e 
a l t e r n a t i v e s . , 

I f t h e work e t h i c h o l d s t h e n t h o s e o u t o f work w i l l envy 
t h o s e i n work even i f t h e unemployment pay i s a t o r above 
n a t i o n a l a v e r a g e e a r n i n g s . I f , c o n v e r s e l y , t h e work e t h i c i s 
e r o d e d o r r e p l a c e d by a l e i s u r e e t h i c , t h e n t h o s e i n work w i l l 
f e e l a g g r i e v e d when s e e i n g t h e o t h e r s d o i n g l i t t l e or n o t h i n g . 
I n e i t h e r i n s t a n c e t h e r e w o u l d be g r e a t s o c i a l d i s l o c a t i o n . The 
o n l y l o n g - t e r m s o l u t i o n i n such a s i t u a t i o n i s t o remove t h e 
words (and t h e c o n c e p t s b e h i n d them) 'work' and ' l e i s u r e ' f r o m 



257 

o u r v o c a b u l a r y . These words can be r e p l a c e d by ' a c t i v i t y ' and 
' u s e f u l n e s s ' . I t does n o t m a t t e r w h e t h e r a p e r s o n d o i n g a u s e f u l 
t a s k i s d e s c r i b i n g i t as a w o r k i n g or a l e i s u r e t i m e a c t i v i t y ; i t 
a l s o p r e - s u p p o s e s t h a t t h e p e r s o n , o r t h e f a m i l y , i s , a t a 
minimum, f i n a n c i a l l y s e c u r e . T h i s w o u l d be t h e u l t i m a t e 
e x t e n s i o n of t h e B e v e r i d g e w e l f a r e - s t a t e n o t i o n s , now under 
h i s t o r i c c o u n t e r - a t t a c k . " ( J e n k i n s and Sherman, 1981, p p . 4 6 - 4 7 ) . 

And as I have s u g g e s t e d , t h e p e r f e c t mechanism t h r o u g h w h i c h 
t o accommodate a mass i v e s h i f t i n t r a d i t i o n a l employment 
p a t t e r n s ; t h e c o n v e r g e n c e o f t r a d i t i o n a l work and l e i s u r e ; a r i s e 
i n t h e p l e a s u r e t h r e s h o l d and c o n t e n t o f a l l p a i d a c t i v i t i e s t o a 
l e v e l c o m p a r a b l e t o t h e p a i d a c t i v i t i e s t h a t a l r e a d y e n j o y 
( a l b e i t v a r y i n g d e g r e e s o f ) w o r k - l e i s u r e s y n o n u m i t y ; a 
s u b s t a n t i a l a c t i v i t y - e m p l o y m e n t l e i s u r e income; and t h e 
d e v e l o p m e n t o f an a c t i v i t y / l e i s u r e o r i e n t a t e d e t h o s i s v i a an a l l 
e n c o m p a s s i n g e d u c a t i o n i n d u s t r y . I b e l i e v e an e d u c a t i o n 
i n d u s t r y , as d i s c u s s e d e a r l i e r , c o u l d be f i n a n c e d by t h e 
c o m p r e h e n s i v e i m p l e m e n t a t i o n o f e x t r e m e l y e f f i c i e n t , p r o d u c t i v e 
and c o s t e f f e c t i v e m i c r o e l e c t r o n i c s y s t e ms t h r o u g h o u t e v e r y 
s e c t o r o f s o c i e t y , and c o u l d 'employ' t h e m a j o r i t y of t h e B r i t i s h 
p o p u l a t i o n as e i t h e r s p e c i a l i s t c o m m u n i c a t o r s or s t u d e n t s i n 
v i r t u a l l y any s u b j e c t or a c t i v i t y t h e y w i s h t o t e a c h , l e a r n , 
p a r t i c i p a t e i n o r s i m p l y e n j o y , w h e t h e r i t be: 

ACADEMIC RESEARCH, ACTING, AMATEUR DRAMATICS, ANIMAL CARE, 
ARCHAEL06Y, ARCHITECTURE, ASTRONOMY, ATHLETICS, BACKGAMMON, 
BADMINTON, BALLET, BEER MAKING, BEREAVEMENT GUIDANCE, BIOLOGY, 
BOWLS, BRIDGE, BINGO, BROADCASTING, CAR MAINTENANCE, CHEMISTRY, 
CHESS, CIDER MAKING, CINEMA APPRECIATION, CLASSICAL STUDIES, 
COMMUNITY CARE FOR THE AGED, COMPUTER CONSULTANCY, COMPUTING FOR 
FUN, COMPUTER PROGRAMMING AND GAME PLAYING, CONTEMPLATION, 
CONSERVATION, CRICKET, CROSSWORDS, DANCING (DISCO, BALLROOM), 
DO-IT-YOURSELF, DRAMA, DRIVING, ECONOMICS, EDUCATIONAL TOURISM, 
ENGLISH LANGUAGE, LITERATURE, ENGINEERING (ELECTRONICS, 
ELECTRICAL, MECHANICAL), ENTERTAINING, FAMILY LOVE AND CARE, FILM 
MAKING, FINANCIAL GUIDANCE, FISHING, FOOD (APPRECIATION, ECONOMY, 
COOKERY), FRENCH CONVERSATION, GAMBLING (HORSES, POOLS, CASINOS, 
BINGO, DOGS), GARDENING, GENEALOGY, GENERAL COMPANIONSHIP, 
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GEOGRAPHY, GERHAN CONVERSATION, GOLF, GYMNASTICS, HEALTH CARE 
( V I S I T I N G , LEARNING, TEACHING), HI-FI/AUDIO MUSIC APPRECIATION, 
HOCKEY (GRASS AND I C E ) , HOME DECORATING AND MAINTENANCE, HORSE 
RIDING, JOGGING, KEEP-FIT, LANGUAGES (LEARNING, TEACHING), LAN, 
LISTENING TO LIVE AND RECORDED MUSIC, MAKING MUSIC, MARRIAGE 
GUIDANCE, MATHEMATICS, MEDIA AND COMMUNICATIONS STUDIES, 
MEDICINE, MICROELECTRONICS RESEARCH, MUSIC APPRECIATION, NURSING, 
OPERA, ORNITHOLOGY, PAINTING, PHILOSOPHY, PHOTOGRAPHY (FILM AND 
VIDEO), PHYSICS, POETRY, POLITICS, PREVENTATIVE MEDICINE, 
PSYCHOLOGY, READING, RELIGIOUS STUDY, RUGBY (UNION AND LEAGUE), 
RUSSIAN CONVERSATION, SCIENCE FOR FUN, SEX EDUCATION AND 
ENJOYMENT, SKATING, SKIING, SINGING, SNOOKER, SOCCER, SOCIAL 
SKILLS, SOCIAL WORK, SOCIAL PSYCHOLOGY, SOCIOLOGY, SOFTWARE 
PRODUCTION (COMPUTER PROGRAMS, TELEVISION, VIDEO/AUDIO, FILM 
ETC.), SQUASH, STUDYING FOR A DEGREE, SWIMMING, SYSTEMS ANALYSIS, 
TELEVISION APPRECIATION, TENNIS, THEATRE APPRECIATION, 
TRADITIONAL OFFICE OR FACTORY WORK ( I F AVAILABLE PERHAPS VIA 
SMALL CO-OPERATIVE ENTERPRISES), TRADITIONAL WORK BASED AT HOME, 
TRAVEL FOR FUN, VETERNINARY SCIENCE, VIDEO APPRECIATION, 
VOLLEYBALL, WINE APPRECIATION, WINE MAKING, WRITERS' WORKSHOP, 
YOGA, ZOOLOGY, ETC., ETC. 

The a f o r e m e n t i o n e d p u r e l y p e r s o n a l l i s t ( w h i c h does n o t 
presume t o be c o m p r e h e n s i v e ) o f a c t i v i t i e s c o u l d be s u b j e c t i v e l y 
d e f i n e d as Nork, l e i s u r e o r p l a y . I n d e e d , i f t h e s e a c t i v i t i e s 
Mere d e f i n e d as b e i n g Mork, t h e n a work e t h o s r e - d e f i n e d as 
enco m p a s s i n g l e i s u r e , p l a y and a c t i v i t y w o u l d , I f e e l , be 
e n t i r e l y a c c e p t a b l e . However, t h e t e r m a c t i v i t y - e m p l o y m e n t ( o r 
a c t i v i t y ) , I b e l i e v e , p u l l s t o g e t h e r t h e m a j o r i t y o f t h e 
i n d i v i d u a l s u b j e c t i v e c o n c e p t s o f what i t i s t o r a i s e t h e 
p l e a s u r e t h r e s h o l d and c o n t e n t o f a p a i d a c t i v i t y t o a p o i n t 
where t o t a l w o r k - l e i s u r e s y n o n y m i t y i s a c h i e v e d . (See Chapte r 
3 ) . The i n d i v i d u a l c o u l d p a r t i c i p a t e i n t h e a c t i v i t y o f h i s / h e r 
c h o i c e and r e c e i v e p e r s o n a l f i n a n c i a l s e c u r i t y , v i a a l e i s u r e 
i n c o m e , f o r d o i n g so. I wo u l d s u g g e s t t h e r e f o r e t h a t i f we c o u l d 
r e - d e f i n e our t r a d i t i o n a l c o n c e p t s of work and l e i s u r e and 
s a t i s f y t h e p r e - r e q u i s i t e s o f t h e work and l e i s u r e e t h o s i n t h e 
f o r m o f t h e c o n v e r g e n c e o f pa i d - w o r k - e m p l o y m e n t and 
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a c t i v i t y / l e i s u r e ( as i n d i c a t e d i n t h e p r e v i o u s l i s t ) , 100 per 
c e n t a c t i v i t y - e m p l o y m e n t c o u l d be a c h i e v e d a l m o s t i m m e d i a t e l y . 

I n d i v i d u a l s w o u l d be f r e e t o t e a c h o r p a r t i c i p a t e i n one o r a 
m u l t i p l i c i t y o f a c t i v i t i e s . Ue would t h e r e f o r e r e q u i r e p e r h a p s 7 
m i l l i o n s p e c i a l i s t c o m m u n i c a t o r s r e l a y i n g s p e c i a l i s t k n o w l e d g e , 
i n f o r m a t i o n , s k i l l and a d v i c e t o ' s t u d e n t s ' and 'mature s t u d e n t s ' 
d i r e c t l y and/or v i a s o p h i s t i c a t e d computer p r o g r a m s , s e v e r a l v a s t 
l o c a l , n a t i o n a l and i n t e r n a t i o n a l d a t a bases ( e l e c t r o n i c 
l i b r a r i e s ) , i n t e r a c t i v e c a b l e and s a t e l l i t e t e l e v i s i o n , 
v i d e o / a u d i o c a s s e t t e / d i s c and c o n v e n t i o n a l t e l e v i s i o n , i n o r d e r 
t o e n c o u r a g e anyone t o l e a r n , a p p r e c i a t e , e n j o y and p a r t i c i p a t e 
i n v i r t u a l l y a n y t h i n g . 

U s i n g t h e e d u c a t i o n i n d u s t r y as a base, new s m a l l c o t t a g e 
i n d u s t r i e s c o u l d be d e v e l o p e d i n such d i v e r s e s u b j e c t s as 
s o f t w a r e p r o d u c t i o n : computer p r o g r a m s , t e l e v i s i o n , v i d e o and 
f i l m ; e d u c a t i o n a l , m e d i c a l , s o c i a l w e l f a r e , s p o r t s , l e g a l and 
f i n a n c i a l c o n s u l t a n c y s o f t w a r e e t c . ; and ( i n t e n t i o n a l l y ) 
a u t o m a t i o n - f r e e t r a d i t i o n a l a r t s and c r a f t s . So, c l e a r l y , i n 
a d d i t i o n t o t h e w e a l t h c r e a t i o n q u a l i t i e s of advanced 
m i c r o e l e c t r o n i c s y s t e m s i n o u t s i d e t r a d i t i o n a l employment 
s e c t o r s , t h e r e i s an enormous w e a l t h c r e a t i o n p o t e n t i a l f r o m 
i n s i d e t h e e d u c a t i o n i n d u s t r y t h r o u g h t h e s a l e o f s p e c i a l i s e d 
k n o w l e d g e and i n f o r m a t i o n , b u t a l s o , f o r example, i n h i g h 
q u a l i t y , p r e c i s i o n - m a d e t r a d i t i o n a l a r t s and c r a f t s p r o d u c t s . 

Max K a p l a n a r g u e s f o r t h e d e v e l o p m e n t of a d i f f e r e n t s e t o f 
v a l u e s t h a t w i l l e n a b l e us t o l i v e a more n a t u r a l l e i s u r e 
l i f e - s t y l e t h u s c r e a t i n g a " ' c u l t i v a t e d o r d e r ' . What happens" 
a s k s K a p l a n " t o t h e p a r e n t - c h i l d r e l a t i o n s h i p when f a t h e r works 
f o u r h o u r s a day, o r a 'normal day' o f e i g h t h o u r s b u t f o r o n l y 
h a l f t h e y e a r ? " ( K a p l a n , 1975, p.216, i n R o b e r t s , 1978, p . 1 4 0 ) . 

I f t h e s e o l d v a l u e s , e x e m p l i f i e d i n t h e f o r m o f t h e 
P r o t e s t a n t / P u r i t a n work e t h i c , were d i s p l a c e d by an a c i t i v i t y o r 

^ l e i s u r e o r i e n t a t e d e t h o s t h e n a t l e a s t we would have t h e 
o p p o r t u n i t y t o enhance s i g n i f i c a n t l y a / i r e l a t i o n s h i p s w i t h i n 
n u c l e a r and e x t e n d e d f a m i l i e s . 

K e nneth R o b e r t s s u g g e s t s t h a t l e i s u r e v a l u e s emphasise h a v i n g 
a f r e e c h o i c e , s e l f - e x p r e s s i i o n and " d o i n g t h i n g s f o r t h e i r own 
s a k e " ( R o b e r t s , 1978, p.140) w h i c h , Dumazedier m a i n t a i n s , f i l t e r s 
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t h r o u g h i n t o a l l a s p e c t s o f l i f e . The outcome o f t h i s i s "... 
what used t o be c o n s i d e r e d i d l e n e s s when c o n f r o n t e d w i t h t h e 
r e q u i r e m e n t s o f t h e f i r m i s now d e f i n e d as d i g n i t y , what used t o 
be c a l l e d s e l f i s h n e s s when c o n f r o n t e d w i t h t h e r e q u i r e m e n t s o f 
t h e f a m i l y i s now p e r c e i v e d as r e s p e c t f o r t h e p e r s o n a l i t y o f one 
o f i t s members. P a r t o f what used t o be c o n s i d e r e d s i n f u l by 
r e l i g i o u s i n s t i t u t i o n s i s now r e c o g n i s e d as t h e a r t o f l i v i n g . " 
( D u m a z e d i e r , 1974, p . 4 2 ) . 

One o f t h e p r i n c i p a l p r o t a g o n i s t s o f t h i s l e i s u r e e t h i c o r 
f u n m o r a l i t y argument i s J o f f r e Dumazedier ( 1 9 7 4 ) . He c l a i m s 
t h a t l e i s u r e i s r a p i d l y becoming t h e c e n t r a l f e a t u r e o f an 
i n d i v i d u a l ' s s e l f - i d e n t i t y - t o t a l l y o v e r r i d i n g a l l c o n v e n t i o n a l 
c l a s s b a r r i e r s . The i n c r e a s e i n l e i s u r e has g i v e n r i s e t o a "new 
s o c i a l need f o r t h e i n d i v i d u a l t o be h i s own master and t o p l e a s e 
h i m s e l f " . ( D u m a z e d i e r , 1974, p . 4 0 ) . C l e a r l y r e a l i s i n g t h e 
f u t u r e p o t e n t i a l o f new t e c h n o l o g y , he b e l i e v e s p e o p l e w i l l , i n 
t h e l a t e 2 0 t h - e a r l y 2 1 s t c e n t u r y , demand p a r t i c i p a t i o n i n 
a b s o r b i n g , e n g a g i n g and e n t e r t a i n i n g a c t i v i e s w i t h i n a p l e a s a n t , 
c o n g e n i a l s o c i a l e n v i r o n m e n t t h r o u g h w h i c h t h e y can enhance t h e i r 
q u a l i t y o f l i f e and e n j o y t h e a r t o f l i v i n g . 

S i m i l a r l y , O t t o Newman a r g u e s t h a t l e i s u r e has now s u p e r s e d e d 
work as t h e p r i n c i p a l s o u r c e o f s e l f - i d e n t i t y and meaning. 

" U n d e n i a b l y t h e s i g n i f i c a n c e o f work has u n i v e r s a l l y r e c e d e d 
i n t o t h e b a c k g r o u n d and c e n t r a l i t y i n t h e f o r m u l a t i o n o f 
s e l f - d e f i n i t i o n has passed w i t h i n t h e compass o f t h e 
n o n - o c c u p a t i o n a l s p h e r e , w i t h l e i s u r e o u t s t a n d i n g l y t h e s i n g l e 
d o m i n a n t e l e m e n t . I t i s i n h i s l e i s u r e t h a t l a t e - i n d u s t r i a l man 
s a t i s f i e s h i s need t o f e e l a d e q u a t e , d e r i v e s h i s e g o - d e f i n i t i o n 
and a c h i e v e s s k i l l s i n s t r u m e n t a l t o w a r d s s o c i a l i n t e g r a t i o n , 
p o s s i b l y t o t h e e x t e n t o f even i n f u s i n g m e a n i n g f u l c o n t e n t t o h i s 
o b j e c t i v e l y o v e r w h e l m i n g l y d u l l and monotonous work." (Newman, 
1976, O n t a r i o P s y c h o l o g i s t , 8, pp.28-34, i n R o b e r t s , 1978, 
p . 1 4 0 ) . (See a l s o H i r s c h , 1977, and K e l v i n , 1980, i n G i l m o r e and 
Duck, ed. 1980) who a l s o c o n t e n d t h a t t h e P r o t e s t a n t / P u r i t a n work 
e t h i c has l a r g e l y d i s a p p e a r e d ) . 

However a c c o r d i n g t o R o b e r t s (1981) t h e l e i s u r e c e n t r a l i t y 
t h e o r y i s e x t r e m e l y c o n t r o v e r s i a l . The r a d i c a l p r e d i c t i o n t h a t 
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l e i s u r e w i l l soon become a c e n t r a l f e a t u r e o f an i n d i v i d u a l ' s 
s e l f - i d e n t i t y i s , says R o b e r t s , s t r i c t l y l i m i t e d t o a v e r y s m a l l 
m i n o r i t y of s o c i o l o g i s t s "... t h e most r e a l i s t i c a p p r oach t o t h e 
w o r k - l e i s u r e c o u p l e t i s s u r e l y t o presume t h a t we a r e e x p l o r i n g a 
r e c i p r o c a l and i n t e r a c t i v e r a t h e r t h a n o n e - s i d e d r e l a t i o n s h i p . " 
( R o b e r t s , 1 9 8 1 , p . 7 0 ) . 

N e v e r t h e l e s s , I w o u l d a g r e e w i t h Newman's a n a l y s i s b u t f e a r 
t h a t t h e pace of t h e t e c h n o l o g i c a l change i s f a r o u t s t r i p p i n g t h e 
pace of a t t i t u d i n a l change. The t r a d i t i o n a l l y 
r e l i g i o u s / p u r i t a n i c a l d o c t r i n a l b i a s o f t h e P r o t e s t a n t / P u r i t a n 
work e t h i c h a s , f o r t h e p a s t 5 c e n t u r i e s , d e t e r m i n e d , r e g u l a t e d 
and c h a n n e l l e d a l l o u r s o c i a l , economic and p o l i t i c a l t h i n k i n g 
i n t o t h e b e l i e f t h a t we s i m p l y «ust work. C o n v e n t i o n a l w o rk, as 
we know i t , s h o u l d cease t o be a m o r a l and economic n e c e s s i t y -
i t s h o u l d become an o p t i o n w i t h i n a c o m p r e h e n s i v e r a n g e of 
c h o i c e s . I n o t h e r w o r d s , t r a d i t i o n a l work c o u l d s t i l l be done by 
t h o s e who want t o do i t . 

C o n t i n u i n g t h i s theme of r a d i c a l l y r e - t h i n k i n g our 
t r a d i t i o n a l a t t i t u d e s t o work and p r o v i d i n g , I b e l i e v e , e x t r e m e l y 
p e r s u a s i v e a r g u m e n t s f o r r e v o l u t i o n a r y change a r e Rex M a l i k ( 2 3 r d 
December, 1982) o f The G u a r d i a n and P h i l i p Hughes ( 1 s t J a n u a r y , 
1984) o f L o g i c a . Because t h e i r v i e w s a r e p a r t i c u l a r l y germane t o 
t h i s t r e a t i s e t h e y have been d e v e l o p e d e x t e n s i v e l y and t h e r e f o r e 
f o r m two a p p e n d i c e s t o t h i s c h a p t e r . 
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APPENDIX l«s 

T e c h n o l o g y a u t h o r , j o u r n a l i s t and b r o a d c a s t e r . Rex M a l i k 
( 2 3 r d December, 1 9 8 2 ) : 

" There i s g o i n g t o be a r a d i c a l change i n j o b s . No j o b t h a t 
we do now w i l l be u n a f f e c t e d ... p r o b a b l y 50-60 per c e n t o f t h e 
j o b s we have now w i l l d i s a p p e a r a l t o g e t h e r . But t h i s does n o t 
mean t h e r e w i l l be n o t h i n g t o do. T h i n k o f t h e a l t e r n a t i v e , i f 
we do n o t i n s t a l l m i c r o e l e c t r o n i c t e c h n o l o g y i t c o u l d mean t h a t 
i n s t e a d o f w o r k i n g a 40 hour week we may w e l l end up w o r k i n g a 60 
o r 70 hour week. E v e r y b o d y e l s e i s g o i n g t o be u s i n g machines 
and t o s t a y c o m p e t i t i v e we a r e g o i n g t o have t o compete w i t h 
p e o p l e who a r e u s i n g m a c h ines. We have a two-edged swo r d ; one 
way we p u t p e o p l e o u t o f work as we have h i t h e r t o u n d e r s t o o d i t 
and c o m p u t e r i s e , t h e o t h e r way, we do n o t do i t , t h e n e v e r y b o d y 
w i l l have t o work a l o t h a r d e r and f o r no more income. 

I t has been t r a d i t i o n a l t h r o u g h o u t t h e human r a c e ' s h i s t o r y 
t o say t h a t employment c r e a t e s w e a l t h . The r e a l i t y o f t h e new 
s i t u a t i o n i s t h a t we have d i v o r c e d t h e c r e a t i o n of w e a l t h f r o m 
p e o p l e ... machines c r e a t e w e a l t h . Our p r o b l e m now i s how do we 
d i s t r i b u t e t h e w e a l t h o f machines t o make s u r e t h a t e v e r y b o d y has 
an income and t o c r e a t e t h e s o r t o f s i t u a t i o n i n w h i c h p e o p l e can 
do t h e t h i n g s t h a t i n t e r e s t them and a r e n o t s o c i a l l y 
d i s a d v a n t a g e o u s t o t h e r e s t o f s o c i e t y . " 

B u t how can we p r o v i d e e v e r y o n e w i t h an a c t i v i t y or l e i s u r e 
income? 

" I have a t h e o r y t h a t I c a l l t h e K u w a i t i S o l u t i o n - n o t 
n e c e s s a r i l y K u w a i t i n p a r t i c u l a r , b u t t h e o i l s t a t e s i n g e n e r a l 
t h a t s t u m b l e d upon n a t u r a l o i l r i c h e s and proceeded t o f i n d 
mechanisms t o g i v e e v e r y o n e a s h a r e o f t h a t o i l w e a l t h . They may 
be i m p e r f e c t mechanisms b u t mechanisms e x i s t - and i t seems t o me 
t h a t we w o u l d do v e r y w e l l t o l o o k a t t h e p r o d u c t i v e i n d u s t r i e s 
and t r e a t them on r o u g h l y t h e same b a s i s . " 
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( K u w a i t ' s s t a n d a r d o f l i v i n g r a n k s as one o f t h e t o p f i v e i n 
t h e w o r l d p r o d u c i n g $18,000 per c a p i t a income i n 1979. (The 
U n i t e d Arab E m i r a t e s p r o d u c e d $30,000 per c a p i t a income i n 1980 
and have t h e h i g h e s t s t a n d a r d of l i v i n g i n t h e w o r l d ) . The v a s t 
m a j o r i t y o f K u w a i t i s do n o t work - l a b o u r i s i m p o r t e d f r o m E g y p t , 
S y r i a , I r a q , I r a n e t c . K u w a i t has f r e e m e d i c a l s e r v i c e s , a f r e e 
e d u c a t i o n a l s y s t e m a t a l l l e v e l s , f r e e t e l e p h o n e s e r v i c e s and 
s e v e r a l s p o n s o r e d s o c i a l w e l f a r e programmes, p u b l i c works and 
d e v e l o p m e n t p l a n s - a l l f i n a n c e d by o i l ) . 

What w i l l p e o p l e a c t u a l l y do i n a a c t i v i t y / l e i s u r e o r i e n t a t e d 
s o c i e t y ? 

"What t h e y want t o do. We t r a i n p e o p l e a t p r e s e n t t o p l a y a 
r o l e i n s o c i e t y w h i c h i s work based - work as we have h i t h e r t o 
u n d e r s t o o d i t . I f t h e r o l e o f p e o p l e i s n o t work based t h e n i t 
seems t o me s e n s i b l e t o ask o u r s o c i e t y t o t r a i n p e o p l e f o r t h a t 
o t h e r r o l e . A l a r g e p a r t o f t h i s new r o l e w i l l be ' p l a y ' and a 
l a r g e p a r t w o u l d be l e a r n i n g t o l o o k a f t e r o t h e r p e o p l e . " 

Do you b e l i e v e a new a c t i v i t y or l e i s u r e o r i e n t a t e d e t h o s 
w i l l e v e n t u a l l y r e p l a c e t h e t r a d i t i o n a l P r o t e s t a n t / P u r i t a n work 
e t h i c ? 

"Yes, and t h a t i s t h e h i s t o r i c f l i p - o v e r p o i n t . T h i s i s a 
t o t a l l y new s i t u a t i o n . We have h i t h e r t o been bounded i n our l i f e 
- s o c i a l d i s c i p l i n e has been imposed on us by t h e f a c t t h a t we 
have t o go o u t and do work. By work I d e f i n e as s o m e t h i n g we 
w o u l d p r e f e r somebody e l s e d i d . S u d d e n l y work i s no l o n g e r 
n e c e s s a r y . T h e r e f o r e we a r e g o i n g t o have t o f i n d new t o o l s o f 
s o c i a l c o n t r o l , new methods o f s o c i a l d i s c i p l i n e and new ways of 
o r g a n i s i n g p e o p l e o r l e t t i n g them o r g a n i s e t h e m s e l v e s . " 

W i l l t h i s mean a s h o r t e r w o r k i n g week? 

" I d o u b t v e r y much a s h o r t e r w o r k i n g week. I t seems t o me t o 
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make a l o t more sense t o have p e o p l e work 3-4 months of t h e year 
and t h e n t a k e 6, 7 o r 8 months o f f t o be r e - t r a i n e d or t o do 
t h e i r own t h i n g - w h a t e v e r i t may be. And i n t e r e s t i n g l y enough 
i t i s much e a s i e r t o o r g a n i s e s o c i e t y t h a t way. 

The change w i l l happen, you do g e t c r u n c h p o i n t s i n t h e 
e v o l u t i o n o f s o c i e t i e s where e v e r y t h i n g f l i p s o v e r ... where a 
s o c i e t y says enough i s enough - we've had enough o f t h i s way of 
d o i n g t h i n g s . I do n o t e n v i s a g e t h e changes b e i n g any g r e a t e r 
t h a n t h e changes we had t o f a c e i n t h e f i r s t i n d u s t r i a l 
r e v o l u t i o n . D u r i n g t h i s p e r i o d o f ov e r a c e n t u r y , we t o o k t h e 
m a j o r i t y o f p e o p l e f r o m t h e l a n d and s t u f f e d them i n t o new towns. 
They l i v e d a t o t a l l y a r t i f i c i a l l i f e i n w h i c h f o r t h e f i r s t t i m e 

t h e y had t o pay a t t e n t i o n t o t h e c l o c k . P eople f o r t h e f i r s t 
t i m e i n t h e h i s t o r y o f t h e human r a c e a l l had t o be i n one p l a c e 
a t t h e same t i m e . I t t o o k a l o n g t i m e f o r t h a t t o s i n k i n . I t 
may t u r n o u t t h a t t h e i n d u s t r i a l s o c i e t y we l o o k back on, f o r 
some o f us p o s s i b l y so f o n d l y , i s i n f a c t an a b e r r a t i o n i n t h e 
l o n g d e v e l o p m e n t o f t h e human r a c e . We a r e coming back t o b e i n g 
o u r s e l v e s ... g r a d u a t i n g t o w a r d s an a c t i v i t y e t h o s i s a n a t u r a l 
p r o c e s s . A f t e r a l l , t h e i n d u s t r i a l r e v o l u t i o n l a s t e d 200 y e a r s -
200 y e a r s f o r whom? 200 y e a r s f o r us - nobody e l s e has had i t 
t h a t l o n g . " 

Do we u t i l i z e o u r human r e s o u r c e s i n t h e b e s t p o s s i b l e way? 

"People a r e t o o p r e c i o u s , t o o v a l u a b l e t o use i n d o i n g some 
of t h e n o n s e n s i c a l , b o r i n g work t h a t most p e o p l e have t o do. 
They do i t because t h a t i s what t h e y know, t h a t i s t h e way t h e y 
g e t an income and t h a t i s t h e way t h e y g e t s e c u r i t y . I f you can 
show them t h e r e i s a n o t h e r way t o g e t an income, a n o t h e r way t o 
g e t s e c u r i t y and s t i l l have some f u n , and do s o m e t h i n g 
i n t e r e s t i n g and make a c o n t r i b u t i o n t o s o c i e t y - w h i c h i s what 
most p e o p l e w o u l d l i k e t o do - t h e n , I t h i n k t h a t i s t h e o p t i o n 
t h e y w o u l d p r e f e r t o t a k e . " ( M a l i k , 2 3 r d December, 1982, Channel 
4 TV, How To Succeed W i t h Sand, p a r a p h r a s e d i n s e c t i o n s ) . 
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APPENDIX 1 * ; 
I n a d d i t i o n t o t h e s o u r c e r e f e r e n c e s a l r e a d y q u o t e d t h e p r e v i o u s 
a c c o u n t was based upon i n f o r m a t i o n g l e a n e d f r o m : 
C o c k b u r n , P. ( 2 3 r d F e b r u a r y , 1 9 8 3 ) , ' F o r e i g n w o r k e r s e s s e n t i a l t o 
t h e economy', I n d u s t r y , F i n a n c i a l Times S u r v e y : K u w a i t , F i n a n c i a l 
T imes, ( 2 3 r d F e b r u a r y , 1 9 8 3 ) . 

C o u n t r i e s o f t h e W o r l d and T h e i r L e a d e r s Yearbooks 1982, Volume 
1 , Gale Research Company, Book Tower, D e t r o i t , M i c h i g a n . 
M c W h i r t e r , N., e d . , ( 1 9 8 3 ) , The Guinness Book of R e c o r d s , 
G u i n n e s s S u p e r l a t i v e s L i m i t e d , E n f i e l d , M i d d l e s e x . 
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APPENDIX 2: 

The a u t h o r i s i n t o t a l agreement w i t h M a l i k ' s i n n o v a t i v e 
h y p o t h e s i s . And i n v i r t u a l l y i d e n t i c a l t h e o r e t i c a l a l i g n m e n t , 
P h i l i p Hughes ( 1 s t J a n u a r y , 1 9 8 4 ) , Chairman o f L o g i c a p r e s e n t s an 
e q u a l l y c o n v i n c i n g case f o r r a p i d t e c h n o l o g i c a l and a t t i t u d i n a l 
c hange: 

"... t h e g r o w t h i n d u s t r i e s o f t h e f u t u r e w i l l be t h o s e 
i n v o l v e d i n com p u t e r h a r d w a r e and s o f t w a r e , t e l e v i s i o n , c a b l e , 
s a t e l l i t e , v i d e o and t e l e p h o n e c o m m u n i c a t i o n s ! a l s o t h e 
t r a d i t i o n a l p r o f e s s i o n s such as c o n s u l t a n t e n g i n e e r i n g , 
a r c h i t e c t u r e , m e d i c i n e , t e a c h i n g - a l l o f t h e s e a r e examples o f 
what I w o u l d c h a r a c t e r i s e as knowledge based i n d u s t r i e s . They 
s e l l k n o w l e d g e , i n f o r m a t i o n , e x p e r t i s e , our i n t e l l e c t . The 
p r o d u c t s o f t h e s e i n d u s t r i e s a r e t h i n g s l i k e t e l e v i s i o n 
programmes, f i l m s , t e a c h i n g m a t e r i a l s , d e s i g n s , f o r m s of 
m e d i c i n e , a r c h i t e c t u r e , e n g i n e e r i n g , s p e c i a l i s t and g e n e r a l i s e d 
s o f t w a r e ... a n y t h i n g t h a t e n c a p s u l a t e s our i n t e l l e c t u a l s k i l l s , 
o u r k n o w l e d g e , and packages i t f o r s a l e t o t h e w o r l d . We a r e 
i d e a l l y p l a c e d . We have t h e r i g h t t r a d i t i o n . We have t h e r i g h t 
l a n g u a g e . We c a n , I am c o n v i n c e d , c r e a t e t h e w e a l t h we need t o 
c o n c e n t r a t e on t h e s e i n d u s t r i e s ... b u t can we c r e a t e t h e j o b s ? 

H i g h t e c h n o l o g y does c r e a t e new j o b s . Take f o r example, 
Swindon. Swindon i s l o c a t e d i n what i s c a l l e d ' S i l i c o n G u l c h ' . 
I t i s one o f t h e f a s t e s t g r o w i n g towns i n Western Europe. New 
i n d u s t r i e s come t o Swindon e v e r y week, i . e . Lake E l e c t r o n i c s (UK) 
L t d . , Emerson I n d u s t r i a l C o n t r o l s , I n t e l , e t c . I n one Swindon 
f a c t o r y , we ( L o g i c a v t s ) d e v e l o p and m a n u f a c t u r e advanced o f f i c e 
e q u i p m e n t . The f a c t o r y w h i c h used t o make c h i l d r e n ' s c l o t h i n g , 
was f o r c e d t o s h u t a b o u t 3 y e a r s ago. I t was one o f many 
companies ( i n c l u d i n g most o f Swindon's B r i t i s h R a i l i n d u s t r i e s ) 
t h a t have been c o m p e l l e d t o c l o s e down i n Swindon. We have 
r e p l a c e d 200 j o b s h e r e ... we employ 200 and i n t h i s f a c t o r y we 
m a n u f a c t u r e o v e r £20 m i l l i o n w o r t h o f equ i p m e n t f o r e x p o r t a r o u n d 
t h e w o r l d . But i m a g i n e how many f a c t o r i e s l i k e t h i s a r e r e q u i r e d 
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j u s t t o keep pace w i t h t h e l o s s o f j o b s i n Swindon. Even t h o u g h 
Swindon i s a boom t o w n , p e r h a p s t h e boom town of t h e c o u n t r y , 
unemployment has d o u b l e d h e r e i n t h e l a s t 3 y e a r s . 

I used t o b e l i e v e , r a t h e r as an a c t o f f a i t h t h a n f r o m 
e v i d e n c e , t h a t t h e new t e c h n o l o g y r e p l a c e d as many j o b s as i t 
d i s p l a c e d . I t h o u g h t we were i n an e r a o f p a i n f u l t r a n s i t i o n , 
f r o m one e r a o f r e l a t i v e l y f u l l employment t o a n o t h e r . I no 
l o n g e r b e l i e v e t h a t . I n s t e a d , I b e l i e v e we a r e moving 
p e r m a n e n t l y o u t o f f u l l employment as we know i t . We have t o 
r e c o g n i s e t h a t . There i s no need t o be a f r a i d o f i t ... q u i t e 
t h e r e v e r s e , we s h o u l d welcome t h e e x t r a l e i s u r e t h e new 
t e c h n o l o g y w i n s f o r us. We have t o p l a n f o r a new e r a and a 
d i f f e r e n t mix o f work and l e i s u r e . What w i l l t h i s new mix l o o k 
l i k e ? 

One's p r i m e j o b w i l l occupy l e s s t h a n h a l f o f t h e t i m e i t 
does now. T h i s can be done t h r o u g h a 2.5 day week, or a 4 hour 
day, o r a 23 week w o r k i n g y e a r or a c o m b i n a t i o n o f t h e t h r e e . 
Housework, w o r k i n g on home i m p r o v e m e n t s , g r o w i n g f o o d , t e a c h i n g 
c h i l d r e n , l o o k i n g a f t e r o l d p e o p l e , b r i n g i n g up i n f a n t s , t h e a r t s 
- a l l o f t h e s e w i l l be r e c o g n i s e d as work. They a r e work a f t e r 
a l l , i t i s j u s t t h a t our s o c i e t y does n o t r e c o g n i s e them as such. 
The t a x and s o c i a l s e c u r i t y s y s t e m w i l l need t o be t u r n e d u p s i d e 

down i n o r d e r t o t a k e c a r e o f t h i s new f u t u r e . I t w i l l be 
r e q u i r e d t o d i s t r i b u t e t h e w e a l t h c r e a t e d by v e r y h i g h l e v e l s o f 
p r o d u c t i v i t y by p e o p l e w o r k i n g i n t h e f a c t o r i e s of t h e f u t u r e s 
t h e t e c h n i c i a n s o p e r a t i n g t h e e l e c t r o n i c n e t w o r k s and t h e 
s o f t w a r e e n g i n e e r s and d e s i g n e r s . And i n p a r a l l e l we w i l l need a 
n a t i o n a l wage, e s s e n t i a l l y t o pay f o r t h e t y p e s o f work I have 
d e s c r i b e d t h a t a r e c a r r i e d o u t w i t h i n t h e home. 

M a s s i v e changes a r e r e q u i r e d . They w i l l n o t happen of t h e i r 
own a c c o r d . I n e s c a p a b l y t h e Government has a c e n t r a l r o l e and 
u n l e s s we r e c o g n i s e t h i s we c a n n o t s u c c e e d . L e t us l o o k a t 
employment. I b e l i e v e t h e t r a n s i t i o n i s so s e v e r e f r o m our 
c u r r e n t i n d u s t r i a l base t o t h e f u t u r e t h a t we must, i n t h e s h o r t 
t e r m , be c o n c e r n e d w i t h work c r e a t i o n as s u c h . T h i s m a i n l y needs 
t o be i n t h e p u b l i c s e c t o r . We need t o r e p a i r and renew our 
h o s p i t a l s , our r o a d s , our s e w e r s , our r a i l w a y s , our s c h o o l s , e t c . 
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- t h e t o t a l i n f r a - s t r u c t u r e o f our s o c i e t y t h a t we have a l l o w e d 
t o be r u n down. Beyond t h i s t r a n s i t i o n we must s e a r c h f o r t h e 
f i s c a l s y s t e m s t h a t w i l l r e - a l l o c a t e w e a l t h a c c o r d i n g t o t h e new 
s o c i e t y . We need t o s t a r t d o i n g t h i s now. We w i l l have t o 
a c c e p t a s p l i t between work and r e w a r d . We may i n f a c t need t o 
be c o n c e r n e d w i t h s p r e a d i n g work i t s e l f . 

T h e r e a r e 3 o t h e r main a r e a s o f c o n c e r n f o r t h e Government: 
c o m m u n i c a t i o n s , r e s e a r c h and d e v e l o p m e n t and e d u c a t i o n . 

COMMUNICATIONS: t h e i n f r a - s t r u c t u r e o f t h e new i n d u s t r i e s i s 
a c o m m u n i c a t i o n s n e t w o r k i n t h e way t h a t t h e r a i l w a y s were i n t h e 
i n d u s t r i a l r e v o l u t i o n . The new t e c h n o l o g i e s w h i c h have 
s a t e l l i t e s , o p t i c a l f i b r e , two-way c a b l e , e t c . , w i l l a l l o w a 
t o t a l l y d i f f e r e n t c o m m u n i c a t i o n s f u t u r e , 

RESEARCH AND DEVELOPMENT: i t i s v e r y d i f f i c u l t i n t h i s 
c o u n t r y t o g e t a p l a n n i n g h o r i z o n t h a t goes more t h a n 5 y e a r s -
t h e l i f e o f a p a r l i a m e n t . And y e t we a r e c r e a t i n g and need t o 
c r e a t e t e c h n o l o g i e s t h a t s t r e t c h 20, 30 y e a r s away. We have t o 
move t o t h e way t h e Japanese work - t o t i m e h o r i z o n s t h a t r e a c h 
w e l l i n t o t h e 2 1 s t c e n t u r y . U n l e s s we do, t h e y w i l l J u s t walk 
a l l o v e r us. 

EDUCATION: i s by f a r t h e most i m p o r t a n t a r e a . I t i s p i v o t a l . 
P i v o t a l between t h e needs o f t h e knowledge based i n d u s t r i e s and 

t h e needs o f a l l o f us t o m e a n i n g f u l l y occupy t h e l e i s u r e t h a t 
t h e new t e c h n o l o g y can w i n f o r us. E d u c a t i o n must be seen as an 
a s s e t . Our key s i n g l e i n v e s t m e n t f o r t h e f u t u r e . Above a l l , we 
need i t t h r o u g h o u t o u r l i v e s . 

The C i t y L i t e r a r y I n s t i t u t e , i n t h e back s t r e e t s o f Covent 
Garden, i s a l e a d i n g a d u l t e d u c a t i o n c e n t r e . One of t h e l o n g e s t 
e s t a b l i s h e d i n t h e c o u n t r y . I t s e r v e s a v a s t v a r i e t y o f needs, 
b o t h i n t h e s u b j e c t s i t c o v e r s and of t h e p e o p l e who come t o 
l e a r n . 



269 

Here i s an example o f t h e s u b j e c t mix o f f e r e d : 

HUMANITES AND SCIENCE 

ADVANCED LANGUAGE SKILLS 
LOOKING FOR JOBS 
MARXISM FOR BEGINNERS 
PSYCHOLOGY AND ART 
HUMAN RELATIONS 
ARTHUR IN HISTORY: LEGEND AND LITERATURE 
WHAT'S IN THE NEWS 
NOT THE SIZEWELL INQUIRY 
SOCIETY AND THE OCCULT 
THE STORMY SISTERHOOD 
BRITAIN AT WAR: A SOCIAL HISTORY 
SOUTHWARK EXCAVATIONS 
WAYS INTO POETRY 
KEEP F I T IN RETIREMENT 
BASIC ENGLISH GRAMMAR 
DEVELOPING MATHS SKILLS 
EXAMINATION TECHNIQUES 
ASSERTIVENESS TRAINING 
THE BRITISH ECONOMY IN DECLINE 
FRENCH FEMINISM TODAY 
FROM LENIN TO CHERNENKO 
GABRIEL GARCIA MARQUEZ: EARLY WORK 
THREE MAJOR MODERN NOVELISTS 
MODERN POETRY IN THE MAKING 

DRAMA AND SPEECH 

TV/RADIO WORKSHOP 
DISCOVERING MIME 
SHAKESPEARE FROM SCRATCH 
TAI CHI CH' UAN INTRO 
VOICE PROD. AND SPEECH TRAINING 
TAP TECHNIQUES/ROUTINES 
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POETRY FOR PERFORMANCES 

LANGUAGES 

LATIN INTER. 
LATIN ADV. 
LATIN READING GROUP 
SPOKEN CHINESE 
USE YOUR FRENCH 
FRENCH ADV., LANG. AND L I T . 

The C i t y L i t . a t t r a c t s a l l s o r t s of p e o p l e : t h e unemployed, 
who can come f o r £1 a y e a r , t h e r e t i r e d and p e o p l e who come a f t e r 
work. 

I f I had t o p o i n t t o t h e f u t u r e i n e d u c a t i o n I would p o i n t t o 
an i n s t i t u t e l i k e t h i s : an e d u c a t i o n c e n t r e t h a t s e r v e s t h e needs 
o f s t u d e n t s and t e a c h e r s by o f f e r i n g a c o m p r e h e n s i v e v a r i e t y of 
academic and g e n e r a l i n t e r e s t s u b j e c t s . T h i s i s t h e k i n d o f 
a d u l t e d u c a t i o n we a r e g o i n g t o r e q u i r e i n our f u t u r e . 

T h i s b r i n g s me t o t h e deeper p r o b l e m o f t h e f u t u r e . I n a 
r e m a r k a b l e essay t h a t Keynes w r o t e i n 1930 c a l l e d 'Economic 
P o s s i b i l i t i e s For Our G r a n d c h i l d r e n ' he f o r e s a w t h e k i n d o f 
f u t u r e I have been t r y i n g t o d e s c r i b e . He f o r e s a w s o l v i n g our 
economic p r o b l e m , as he c a l l e d i t , and moved t o man's permanent 
p r o b l e m . Keynes w r o t e : 

'Thus f o r t h e f i r s t t i m e s i n c e h i s c r e a t i o n man w i l l be f a c e d 
w i t h h i s r e a l , h i s permanent p r o b l e m : how t o use h i s fr e e d o m f r o m 
p r e s s i n g economic c a r e s , t o occupy t h e l e i s u r e t h a t s c i e n c e and 
compound i n t e r e s t w i l l have won f o r h i m , t o l i v e w i s e l y , 
a g r e e a b l y and w e l l ' . 

I am o f t e n asked i f I p a i n t as a hobby, as a r e l a x a t i o n . 
I t ' s a q u e s t i o n I can h a r d l y u n d e r s t a n d because i t ' s n o t a 
r e l a x a t i o n i t ' s r e a l l y t h e r e v e r s e . For me I suppose i t ' s a 
n e c e s s i t y b u t i t ' s r e a l l y a n o t h e r k i n d o f j o b . I have two j o b s : 
one w o r k i n g as a p a i n t e r ( a r t i s t ) , t h e o t h e r w o r k i n g f o r L o g i c a 
i n c o m p u t i n g . I t h i n k t h a t t h i s i s g o i n g t o f o r m v e r y much t h e 
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p a t t e r n o f l i f e i n t h e f u t u r e . I do n o t t h i n k we w i l l have j u s t 
one a c t i v i t y ... one main j o b ... i t w i l l be mixed up w i t h 
t h i n g s w h i c h a r e t h o u g h t o f as l e i s u r e w i t h t h i n g s w h i c h we t h i n k 
o f now as work. 

What we need i s a c l e a r sense t h a t what we a r e a i m i n g f o r i s 
t o make t h i s c o u n t r y a f i n e p l a c e i n w h i c h t o l i v e . A f i n e p l a c e 
f o r a l l o f us t o l i v e , n o t j u s t a s e l e c t e d few. A p l a c e i n w h i c h 
t o be o c c u p i e d , e n t e r t a i n e d and i n s p i r e d . " (Hughes, 1 s t J a n u a r y , 
1984, BBC2 TV, Beyond 1984: 'A T e c h n o l o g i c a l Tomorrow', an e d i t e d 
v e r s i o n o f a t e l e v i s i o n t a l k , p a r a p h r a s e d i n s e c t i o n s ) . 
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CONCLUSION* 

"We a r e a r g u i n g f o r a r e v o l u t i o n and, moreover, t h e h a r d e s t 
one o f a l l , a r e v o l u t i o n i n a t t i t u d e s . " ( J e n k i n s and Sherman, 
19 8 1 , p.185) 

The p r e v i o u s v i e w s i m p l i c i t l y s u b s c r i b e t o t h e r a d i c a l 
p e s s i m i s t i c a p p r o a c h as i l l u s t r a t e d by S t o n i e r ( 1 9 8 3 ) , J e n k i n s 
and Sherman ( 1 9 7 9 , 1 9 8 1 ) , and Pym ( 1 0 t h O c t o b e r , 1 9 8 3 ) . They 
a d v o c a t e t h e e l i m i n a t i o n o f t h e m a j o r i t y of t r a d i t i o n a l 
employment and o f t h e P r o t e s t a n t / P u r i t a n work e t h i c ; and t h e 
de v e l o p m e n t ( I woul d s u g g e s t t h r o u g h a m i c r o e l e c t r o n i c a l l y 
o r i e n t a t e d e d u c a t i o n i n d u s t r y ) of an a c t i v i t y / l e i s u r e e t h o s . 
L e i s u r e / a c t i v i t y s h o u l d , t h e y c o n t e n d , s u p e r c e d e work as 
s o c i e t y ' s p r i m a r y s e l f - i d e n t i f y i n g e t h o s . I would s u g g e s t t h a t 
m i c r o e l e c t r o n i c t e c h n o l o g y c o u l d f a c i l i t a t e t h e de v e l o p m e n t of a 
f l e x i b l e , i n t e g r a t e d , m u l t i - m e d i a e d u c a t i o n i n d u s t r y and t h u s 
p r o b a b l y t h e b e s t o p p o r t u n i t y f o r t h e m a j o r i t y of t h e B r i t i s h 
p o p u l a t i o n t o r a i s e t h e p l e a s u r e t h r e s h o l d and c o n t e n t o f a l l 
p a i d a c t i v i t i e s t o a l e v e l where work and l e i s u r e become 
synonymous. We s h o u l d t h e r e f o r e , as i n d i c a t e d e a r l i e r , r a d i c a l l y 
r e - d e f i n e our t r a d i t i o n a l c o n c e p t s o f work and l e i s u r e and 
s a t i s f y t h e p r e - r e q u i s i t e s o f t h e work and l e i s u r e e t h o s i n t h e 
f o r m o f a c t i v i t y o r i e n t a t e d employment w i t h a f l e x i b l e , 
i n t e g r a t e d , m u l t i - m e d i a e d u c a t i o n i n d u s t r y . 

The c o n s e r v a t i v e o p t i m i s t s e x e m p l i f i e d by t h e CPRS r e p o r t 
( 3 0 t h November, 1978) and Baker ( 1 0 t h May, 1982) ca n n o t seem t o 
e q u a t e m i c r o e l e c t r o n i c s w i t h a c t i v i t y o r l e i s u r e . W h i l s t 
r e c o g n i s i n g t o some e x t e n t t h e p o t e n t i a l of m i c r o - t e c h n o l o g y , 
t h e y s t i l l ( m i s t a k e n l y i n my o p i n i o n ) appear t o b e l i e v e t h a t : 

( 1 ) D i r e c t , r e l a t e d and i n d i r e c t new t e c h n o l o g y employment w i l l 
a d e q u a t e l y compensate f o r t h e d i s p l a c e m e n t of l a b o u r w i t h i n 
t r a d i t i o n a l employment s e c t o r s . 

( 2 ) M i c r o e l e c t r o n i c t e c h n o l o g y s h o u l d d e v e l o p t o t a l l y 
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i n d e p e n d e n t l y o f a t t i t u d i n a l change. An i s o l a t i o n i s t a p p r oach 
t h a t p r e - s u p p o s e s t h e r e t e n t i o n o f t h e work e t h i c and d i s r e g a r d s 
t h e p o s s i b l e d e v e l o p m e n t t h r o u g h e d u c a t i o n of an a c t i v i t y / l e i s u r e 
e t h o s . 

(3) M i c r o - t e c h n o l o g y can o n l y make p o s s i b l e t h e c r e a t i o n o f work 
and t h e p e r p e t u a t i o n o f t h e work e t h i c , i t c a n n o t make p o s s i b l e 
an e d u c a t i o n i n d u s t r y and t h u s an a c t i v i t y / l e i s u r e o r i e n t a t e d 
s o c i e t y . 

(4) A l l a r g u m e n t s r e g a r d i n g m i c r o e l e c t r o n i c s must be s e t w i t h i n 
t h e c o n t e x t and p a r a m e t e r s o f t r a d i t i o n a l work; t h e r e f o r e a l l 
m i c r o e l e c t r o n i c t e c h n o l o g y d e b a t e must s t a r t f r o m t h e base or 
a s s u m p t i o n t h a t t h e P r o t e s t a n t / P u r i t a n work e t h o s i s a f i x e d 
s o c i e t a l d o c t r i n e . 

My i m p r e s s i o n i s t h a t a d v o c a t e s o f t h e t h e r a d i c a l 
p e s s i m i s t i c a p p r o a c h f u l l y a p p r e c i a t e t h e p o t e n t i a l and 
d e s i r a b i l i t y o f s i m u l t a n e o u s t e c h n o l o g i c a l and a t t i t u d i n a l 
change. I am i n t o t a l agreement w i t h t h e q u i n t e s s e n t i a l c o n c e p t 
o f t h e r a d i c a l p e s s i m i s t i c a p p r o a c h e x e m p l i f i e d by S t o n i e r 
( 1 9 8 3 ) , J e n k i n s and Sherman (1979 , 1 9 8 1 ) , Pym ( 1 0 t h O c t o b e r , 
1 9 8 3 ) , K i n n o c k ( J a n u a r y , 1 9 8 4 ) , Newman ( 1 9 7 6 ) , M a l i k ( 2 3 r d 
December, 1982) and Hughes ( 1 s t J a n u a r y , 1 9 8 4 ) , e t c . To 
r e i t e r a t e , I b e l i e v e i t i s c r u c i a l l y i m p o r t a n t t o u r g e t h e case 
f o r : 

( 1 ) The e l i m i n a t i o n o f t h e m a j o r i t y of t r a d i t i o n a l employment 
and o f t h e P r o t e s t a n t / P u r i t a n work e t h i c } and t h e d e v e l o p m e n t o f 
an a c t i v i t y / l e i s u r e e t h o s . 

(2) The r e c o g n i t i o n t h a t d i r e c t and r e l a t e d new t e c h n o l o g y 
employment w i l l be m i n i m a l , measured i n t h o u s a n d s r a t h e r t h a n 
m i l l i o n s and w i l l , and s h o u l d , n o t compensate f o r t h o s e j o b s l o s t 
i n t r a d i t i o n a l employment s e c t o r s . 

( 3 ) S i m u l t a n e o u s , r a d i c a l and i n n o v a t o r y t e c h n o l o g i c a l and 
a t t i t u d i n a l change. 
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(4) The c o m p r e h e n s i v e p r o l i f e r a t i o n and t h e u n r e s e r v e d 
i m p l e n i e n t a t i o n oi m i c r o e l e c t r o n i c t e c h n o l o g y t h r o u g h o u t e v e r y 
s e c t o r o f employment and e d u c a t i o n . 

( 5 ) The p r o v i s i o n o f p e r s o n a l ( l i f e - t i m e ) f i n a n c i a l s e c u r i t y i n 
t h e f o r m o f an a c t i v i t y / l e i s u r e income. 

( 6 ) The r e - d e f i n i t i o n o f o u r t r a d i t i o n a l c o n c e p t s o f Mork and 
l e i s u r e v i a t h e d e v e l o p m e n t of an a c t i v i t y - e m p l o y m e n t o r i e n t a t e d 
f l e x i b l e , i n t e g r a t e d , m u l t i - m e d i a e d u c a t i o n i n d u s t r y encompassing 
an i n f i n i t e v a r i e t y o f s u b j e c t s and a c t i v i t i e s f a c i l i t a t i n g a 
c o n c o m i t a n t i n c r e a s e i n t h e p l e a s u r e t h r e s h o l d and c o n t e n t of a l l 
p a i d a c t i v i t i e s t o a l e v e l where work and l e i s u r e become 
synonymous, . and t h u s t h e d i s p l a c e m e n t o f t h e t r a d i t i o n a l 
P r o t e s t a n t / P u r i t a n work e t h i c by an a c t i v i t y / l e i s u r e o r i e n t a t e d 
e t h o s . 

These s e n t i m e n t s were e n t h u s i a s t i c a l l y echoed i n a 
c o n v e r s a t i o n I had w i t h Ron P i c k e r i n g , f o r m e r B r i t i s h O l ympic 
coach and c u r r e n t l y a s p o r t s w r i t e r and BBC t e l e v i s i o n s p o r t s 
b r o a d c a s t e r , i n September, 1983. He b e l i e v e s t h a t o n l y t h r o u g h 
t h e r a d i c a l and i n n o v a t o r y d e v e l o p m e n t and e x p a n s i o n of t h e 
e d u c a t i o n a l / s p o r t s / a c t i v i t y p r o c e s s can we a d e q u a t e l y r e s t o r e t h e 
d i g n i t y and s e l f - e s t e e m of i n c r e a s i n g l y u n p r e c e d e n t e d numbers of 
unemployed. 

I w o u l d s u g g e s t t h a t v o l u n t a r y t e c h n o l o g i c a l s a t u r a t i o n c o u l d 
be a c h i e v e d p e r h a p s by 1989-1994; c o m p u l s o r y t e c h n o l o g i c a l 
s a t u r a t i o n ( f o r economic s u r v i v a l i n t h e i n t e r n a t i o n a l m a r k e t ) 
w i l l p r o b a b l y be r e a c h e d by a r o u n d 1994-1999. The r a d i c a l 
p e s s i m i s t i c a p p r o a c h e x e m p l i f i e d by v o l u n t a r y t e c h n o l o g i c a l 
s a t u r a t i o n w o u l d p r o b a b l y i n d i c a t e , p e r h a p s as I have o u t l i n e d , 
t h e d e v e l o p m e n t o f some f o r m o f e d u c a t i o n a c t i v i t y - e m p l o y m e n t 
i n d u s t r y and a c o n c o m i t a n t a c t i v i t y / l e i s u r e o r i e n t a t e d e t h o s . 

The c o n s e r v a t i v e o p t i m i s t i c a p p r o a c h e x e m p l i f i e d by 
c o m p u l s o r y t e c h n o l o g i c a l s a t u r a t i o n w i l l r e g r e t t a b l y , 1 f e e l , 
i n d i c a t e t h e p e r p e t u a t i o n of c u r r e n t p o l i c i e s : an e x c l u s i v e 
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e f l i p h a s i s on m i c r o e l e c t r o n i c t e c h n o l o g y i t s e l f and no s o c i a l 
d e b a t e on t h e p o t e n t i a l and d e s i r a b i l i t y o f a t t i t u d i n a l change, 
t h e r e t e n t i o n o f t h e work e t h i c , mass unemployment ( p o t e n t i a l l y , 
I b e l i e v e , 10-12 m i l l i o n by 1994-1999) and t h e c o n c o m i t a n t 
i n e v i t a b i l i t y o f mind d e a d e n i n g boredom, m i s e r y , f r u s t r a t i o n and 
m a s s i v e s o c i a l d i s r u p t i o n . 

T h r o u g h o u t t h i s t h e s i s I have s u g g e s t e d and a d v o c a t e d t h e 
d e v e l o p m e n t o f a l e i s u r e income as a mechanism f o r p r o v i d i n g 
p e r s o n a l f i n a n c i a l s e c u r i t y . I wou l d e n v i s a g e p e r h a p s an 
a m a l g a m a t i o n o f c u r r e n t i n f i n i t e s i m a l e d u c a t i o n g r a n t . 
Unemployment B e n e f i t and S u p p l e m e n t a r y and P e n s i o n A l l o w a n c e i n t o 
one s i n g l e , s u b s t a n t i a l l e i s u r e income package. T h i s c o u l d 
c o n s i s t o f some f o r m of s l i d i n g s c a l e a c t i v i t y - e m p l o y m e n t income 
r i s i n g f r o m a base o f p e r s o n a l f i n a n c i a l s e c u r i t y f o r t h o s e who 
w i s h e d t o o p t f o r t h e a c t i v i t y / a c t i v i t i e s of t h e i r c h o i c e , t o a 
l e v e l p e r h a p s 100, 200, 300, 400 per c e n t e t c . h i g h e r f o r t h o s e 
v o c a t i o n a l , d a n g e r o u s , and u n p l e a s a n t a c t i v i t i e s g e n e r a l l y 
r e g a r d e d as b e i n g o f p r e m i e r s o c i a l v a l u e . Such an 
a c t i v i t y - e m p l o y m e n t l e i s u r e income c o u l d be l i n k e d t o a f r e e 
e d u c a t i o n i n d u s t r y ( a t a l l l e v e l s ) , f r e e m e d i c a l s e r v i c e s , f r e e 
t e l e p h o n e s e r v i c e s and s e v e r a l s p o n s o r e d s o c i a l w e l f a r e 
programmes, p u b l i c w o r k s and d e v e l o p m e n t p l a n s - a l l f i n a n c e d 
p e r h a p s v i a a c o m b i n a t i o n o f g o v e r n m e n t , CBI and TUC appr o v e d 
income r e - d i s t r i b u t i o n and a compulsoy m i c r o e l e c t r o n i c t e c h n o l o g y 
r e v e n u e / t a x on c o m p a n y / o r g a n i s a t i o n p r o f i t s . M i c r o e l e c t r o n i c 
t e c h n o l o g y c o u l d i n e f f e c t be B r i t a i n ' s w e a l t h e q u i v a l e n t t o 
K u w a i t ' s o i l r i c h e s as s u g g e s t e d i n M a l i k ' ( 2 3 r d December, 1982) 
K u w a i t i S o l u t i o n example. (See Appendix 1 ) . The v a s t m a j o r i t y 
o f K u w a i t i s do n o t work - l a b o u r I s i m p o r t e d : t h e v a s t m a j o r i t y 
o f B r i t o n s need n o t work ( i n t r a d i t i o n a l employment) y e t c o u l d 
s t i l l be 'employed' i n t h e a c t i v i t y o f t h e i r c h o i c e w i t h i n an 
e d u c a t i o n i n d u s t r y f a c i l i t a t e d by t h e w e a l t h c r e a t e d t h r o u g h t h e 
i m p l e m e n t a t i o n o f m i c r o e l e c t r o n i c s y s t e m s . 

I f t r a d i t i o n a l , low s t a t u s , low income work such as t h e 
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d e l i v e r y of m i l k and p o s t , t h e c o l l e c t i o n o f r e f u s e and t h e 
d r i v i n g of s t r e e t c l e a n i n g v e h i c l e s e t c . d e f y a u t o m a t i o n 
( a l t h o u g h I wo u l d e n v i s a g e t h e a u t o m a t i o n of even t h e s e t a s k s v i a 
' i n t e l l i g e n t ' s u p e r - r o b o t s and s e n s o r / c a m e r a r e g u l a t e d d r i v e r l e s s 
v e h i c l e s ) t h e n t h e s p e c i f i c a c t i v i t y s h o u l d be t r a n s f o r m e d i n t o a 
l a b o u r i n t e n s i v e , h i g h g r a d e , h i g h income v o c a t i o n a l a c t i v i t y . 
Those i n v o l v e d c o u l d become s e c o n d - l i n e , s u p p l e m e n t a r y s o c i a l 
w o r k e r s and w e l f a r e s p e c i a l i s t s i n t h e i r own r i g h t . They c o u l d 
r e c e i v e e x t e n s i v e t r a i n i n g i n d e l i v e r y / c o l l e c t i o n and s o c i a l 
i n t e r a c t i o n s k i l l s . Because t h e a c t i v i t y w ould be l a b o u r 
i n t e n s i v e , t h e i n d i v i d u a l s w o u l d 'work' p e r h a p s 2-3 h o u r s p e r day 
( p o s s i b l y on a r o t a b a s i s ) o r l o n g e r i f t h e y so w i s h e d , and c o u l d 
t h e r e f o r e i n t e g r a t e and s u p p l e m e n t t h e i r p r i m a r y 
d e l i v e r y / c o l l e c t i o n d u t i e s w i t h home v i s i t s t o anyone who m i g h t 
r e q u i r e a s s i s t a n c e , f r i e n d s h i p , c o m p a n i o n s h i p o r j u s t a 10 m i n u t e 
c h a t . 

C l e a r l y , t h i s i s an e x t r e m e l y complex i s s u e . F u r t h e r a n a l y s i s 
( a l t h o u g h r e s t r i c t e d by l a c k o f space) s h o u l d i n any case be 
c o n d u c t e d by economic s p e c i a l i s t s . I am n o t an e c o n o m i s t , b u t 
f e e l t h a t t h e a f o r e m e n t i o n e d o u t l i n e c o u l d be d e v e l o p e d and 
d e s e r v e s f u r t h e r e x t e n s i v e r e s e a r c h by a f i s c a l s p e c i a l i s t and 
c o u l d f o r m an e n t i r e l y s e p a r a t e t h e s i s i n i t s own r i g h t . 

L o o k i n g t o w a r d s t h e f u t u r e , as I o u t l i n e d i n C h a p t e r B, 
w i t h i n t h e n e x t 10 y e a r s I c o u l d e n v i s a g e t h e 
d e v e l o p m e n t o f a f l e x i b l e , m u l t i - m e d i a , i n t e g r a t e d , 
h o m e - e d u c a t i o n - e n t e r t a i n m e n t - i n f o r m a t i o n c o m m u n i c a t i o n s s y s t e m . 

The HARDWARE c o u l d c o n s i s t o f a c o m m u n i c a t i o n s c o n s o l e 
a c c o m m o d a t i n g : 

( 1 ) An i n t e g r a t e d t e l e v i s i o n , v i d e o r e c o r d e r , v i d e o d i s c 
m a c h i n e , a t a l k i n g ( v i a human d i g i t i s e d v o i c e ) 
s u p e r - m i c r o - c o m p u t e r , s u p e r - w o r k s t a t i o n , s u p e r - w o r d p r o c e s s o r ; 
and h i - f i / a u d i o s t e r e o s y s t e m . 

(2) T e l e v i s i o n , v i d e o and h i - f i c o n t r o l s . 
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(3) A computer k e y b o a r d , v o i c e r e c o g n i t i o n s e n s o r s and t h o u g h t 
r e c o g n i t i o n t o u c h s e n s o r s . 

(4) V i d e o / a u d i o c a s s e t t e / d i s c and f l o p p y d i s c d r i v e i n p u t s . 

( 5 ) S m a l l s c r e e n v i d e o phone. 

( 6 ) V i d e o camera and m i c r o p h o n e f o r two-way a u d i o - v i s u a l 
c o m m u n i c a t i o n . 

( 7 ) L a s e r - p r i n t e r . 

The c o n s o l e c o u l d be l i n k e d t o a f l a t t e l e v i s i o n s c r e e n ( o f 
v i r t u a l l y any s i z e 1-100 i n c h ) p r o v i d i n g h i g h d e f i n i t i o n , d i g i t a l 
( a s opposed t o 1984 a n a l o g u e t e c h n o l o g y ) , 35 m i l l i m e t r e f i l m , 
p i c t u r e c l a r i t y w i t h an i n t e g r a t e d s t e r e o p h o n i c sound s y s t e m . 
The s c r e e n w o u l d be t o u c h and v o i c e r e c o g n i t i o n s e n s i t i v e , have a 
s p l i t - s c r e e n c a p a c i t y a l l o w i n g s e v e r a l c h a n n e l s t o be d i s p l a y e d 
and m o n i t o r e d s i m u l t a n e o u s l y and t h e f a c i l i t y t o zoom-in on 
s p e c i f i c s e c t i o n s o f t h e s c r e e n . 

The SOFTWARE c o u l d c o n s i s t o f : 

(1 ) CABLE AND SATELLITE SUBJECT/ACTIVITY CHANNELS: f o r t e a c h i n g , 
a d v i s i n g , c o a c h i n g , l e a r n i n g , e n j o y i n g , p a r t i c i p a t i n g i n , e t c . , 
v i r t u a l l y any ac a d e m i c , l e i s u r e s u b j e c t / a c t i v i t y . C h annels 
accommodating an i n f i n i t e v a r i e t y of s u b j e c t s / a c t i v i t i e s as 
d i v e r s e as a s t r o n o m y , a t h l e t i c s , b i n g o , c o m p u t i n g f o r f u n , 
c o n s e r v a t i o n , c r i c k e t , f i s h i n g , g a r d e n i n g , German c o n v e r s a t i o n , 
g o l f , j o g g i n g , k e e p - f i t , m e d i c i n e , o r n i t h o l o g y , p h o t o g r a p h y , 
p h y s i c s , p r e v e n t a t i v e m e d i c i n e / h e a l t h c a r e , s k a t i n g , s k i i n g , 
s o c i o l o g y , s o c i a l p s y c h o l o g y , t e n n i s , w i n e a p p r e c i a t i o n / m a k i n g , 
e t c . (See s u b j e c t / a c t i v i t y l i s t C h a p t e r 9 ) . F i b r e o p t i c 
c o m m u n i c a t i o n c o u l d f a c i l i t a t e i n e x c e s s o f 15,000 i n t e r a c t i v e 
t e l e v i s i o n c h a n n e l s and D i r e c t B r o a d c a s t S a t e l l i t e (DBS) 
c o m m u n i c a t i o n , v i a a o n e - m e t r e p a r a b o l i c d i s h a e r i a l (£150-250), 
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o r , by t h e y e a r 2000, a 3 f o o t s q u a r e waveguide antennae 
programmed v i a a home computer t o a u t o m a t i c a l l y r e c e i v e and 
t r a n s m i t t h e s t r o n g e s t , i n t e r f e r e n c e - f r e e DBS s i g n a l s , w h i c h 
c o u l d f a c i l i t a t e 150-300 i n t e r a c t i v e t e l e v i s i o n c h a n n e l s f r o m , 
and t o , anywhere i n t h e w o r l d . T h e o r e t i c a l l y , a l m o s t e v e r y 
s p e c i a l i s t s u b j e c t / a c t i v i t y (two-way or one-way c o m m u n i c a t i o n ) 
c o u l d be accommodated on i t s own i n d i v i d u a l t e l e v i s i o n c h a n n e l . 

(2 ) BBCl, BBC2', ITV, CHANNEL 4: T e l e t e x t (BBCl and 2: Ceefax, 
ITV and Channel 4: O r a c l e ) and V i d e o t e x t ( B r i t i s h Telecom: 
P r e s t e l ) i n f o r m a t i o n and e n t e r t a i n m e n t s e r v i c e s . 

(3 ) FEATURE FILM CHANNELS: (a c o m p r e h e n s i v e c h o i c e o f f i l m 
e n t e r t a i n m e n t ) : 

C a b l e : The E n t e r t a i n m e n t Network (TEN): The Movie C h a n n e l , 
T e l e v i s i o n E n t e r t a i n m e n t Group, P r e m i e r e , e t c . 
DBS: BBC, ITV, Thorn EMI, T e l e f u s i o n e t c . 

SPORTS CHANNELS: ( e x t e n s i v e c h o i c e and c o v e r a g e of m a j o r i t y and 
m i n o r i t y s p o r t s ) : 

C a b l e : Screen S p o r t ; C a b l e , S p o r t and L e i s u r e ; M i r r o r - S p o r t , e t c . 
DBS: BBC, Channel 4. 

BENERAL ENTERTAINMENT CHANNELS: ( f e a t u r e f i l m s , s p o r t , l i g h t 
e n t e r t a i n m e n t , comedy, m u s i c , drama, d o c u m e n t a r i e s , s p e c i a l i s t 
programmes, e t c . ) : 

C a b l e ; Thames/Branada, M i r r o r - V i s i o n , e t c . 
DBS: BBC, ITV, Sky: The E n t e r t a i n m e n t C h a n n e l , e t c . 

MUSIC CHANNELS: ( p o p , r o c k , p o p u l a r , c l a s s i c a l , c o u n t r y and 
w e s t e r n , j a z z , e t c . v i d e o s , c o n c e r t s e t c . Non-stop 24 h o u r s e v e r y 
d a y ) : 

C a b l e : Music Box: Thorn E M I / V i r g i n / Y T V ( p o p / r o c k ) . Music 
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T e l e v i s i o n (MTV)l ( p o p / r o c k ) , I1TV2 ( p o p u l a r ) , MTV3 ( c l a s s i c a l ) , 
I1TV4 ( c o u n t r y and w e s t e r n ) . C a p i t a l ( p o p u l a r ) . 

NEWS CHANNELS: ( h e a d l i n e s / f e a t u r e s . Non-stop 24 h o u r s e v e r y 
d a y ) : 

C a b l e : BBC W o r l d S e r v i c e , R e u t e r s , The B u a r d i a n / O b s e r v e r , The 
Times/Sunday Times, M i r r o r - N e w s , Ted T u r n e r News, e t c . 

CHILDREN'S TV CHANNELS: 
C a b l e : D i s n e y F i l m s , e t c . 
DBS: BBC, ITV, e t c . 

ARTS CHANNELS: 

Cable/DBS: b a l l e t , c o n c e r t s , o p e r a , p l a y s , f i l m s , a r t s s p e c i a l s . 

FOREIGN TV CHANNELS: 
DBS: A m e r i c a n , A u s t r a l i a n , New Z e a l a n d , Canadian, European, 
J a p a n e s e , S o v i e t U n i o n . 
LOCAL INFORMATION CHANNEL: 

C a b l e : news, w e a t h e r , s p o r t , e v e n t s , c o n c e r t s , e t c . 

( 4 ) INTERACTIVE CABLE TELEVISION SERVICES 

CABLE SERVICE CHANNEL 1: 
T e l e - B a n k i n g : bank, b u i l d i n g s o c i e t y and p o s t o f f i c e 
t r a n s a c t i o n s . (E.g. an i n d i v i d u a l c o u l d c a l l up h i s / h e r c u r r e n t 
and u p - d a t e d b a n k / b u i l d i n g s o c i e t y s t a t e m e n t / a c c o u n t , pay 
i n / w i t h d r a w c a s h , i s s u e cheques, e t c . ) 
CABLE SERVICE CHANNEL 2: 
T e l e - S h o p p i n g ; v i e w i n g , o r d e r i n g , p u r c h a s i n g and a r r a n g i n g 
d e l i v e r y o f goods f r o m D e p a r t m e n t S t o r e s and S u p e r m a r k e t s , e t c . 

CABLE SERVICE CHANNEL 3: 
T e l e - T r a v e l : h o l i d a y and t r a v e l i n f o r m a t i o n and b o o k i n g . 
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CABLE SERVICE CHANNEL 4: 
G e n e r a l S e r v i c e s : c i n e m a , c o n c e r t , s p o r t , t h e a t r e g u i d e s and 
b o o k i n g s , r e s t a u r a n t g u i d e s , menus, r e c i p e s and b o o k i n g s . 
A d v e r t i s i n g , b u y i n g and s e l l i n g h o uses, c a r s , g e n e r a l goods e t c . 

CABLE SERVICE CHANNEL 5: 
E l e c t r o n i c M a i l / P u b l i s h i n g : t h e t r a n s m i s s i o n of e l e c t r o n i c d a t a 
v i a a v a s t n e t w o r k o f f i b r e o p t i c c a b l e computer and t e l e p h o n e 
l i n k s . E.g. p e r s o n a l , OHMS, e l e c t r i c i t y , g as, w a t e r , t e l e p h o n e , 
r a t e s c o r r e s p o n d e n c e and t r a n s a c t i o n s . E l e c t r o n i c e n c y c l o p a e d i c 
l o c a l , n a t i o n a l and i n t e r n a t i o n a l d a t a bases, ( e l e c t r o n i c 
l i b r a r i e s ) accommodating f i c t i o n and n o n - f i c t i o n books, 
i n f i n i t e l y l a r g e r t h a n c o n v e n t i o n a l paper l i b r a r i e s ; 
i n t e r n a t i o n a l , n a t i o n a l and l o c a l newspapers and p e r i o d i c a l s 
c o u l d a l l be ac c e s s e d i n t h e i r e n t i r i t y ( o r s i m p l y t h e r e q u i r e d 
s e c t i o n s ) and r e l a y e d v i a t h e s c r e e n o r 'hard copy' ( i n c l u d i n g 
c o l o u r p h o t o g r a p h s ) h i g h d e f i n i t i o n p r i n t - o u t s v i a a l i n e o r 
l a s e r - p r i n t e r . M o r e o v e r , d i r e c t e l e c t r o n i c p u b l i s h i n g : 
n e w s p a p e r s , p e r i o d i c a l s , books e t c . v i a s u p e r - w o r d p r o c e s s o r s , 
s u p e r - m i c r o - c o r o p u t e r s and/or s u p e r - w o r k s t a t i o n s and f i b r e o p t i c 
a n d / o r D i r e c t B r o a d c a s t S a t e l l i t e c o m m u n i c a t i o n . 

CABLE SERVICE CHANNEL 6: 
S p e c i a l i s t A d v i c e , E x p e r t System/ Knowledge R e f i n i n g : an 
e n c y c l o p a e d i c d a t a base o f j a r g o n - f r e e c o m p o s i t e k n o w l e d g e , 
i n f o r m a t i o n and e x p e r i e n c e g l e a n e d f r o m m e d i c a l , e d u c a t i o n a l , 
s o c i a l w e l f a r e , f i n a n c i a l , l e g a l , m a r r i a g e , s p o r t s s p e c i a l i s t s 
e t c . 

CABLE SERVICE CHANNEL 7: 
Home S e c u r i t y : d i r e c t l i n k t o t h e p o l i c e . 

CABLE SERVICE CHANNEL 8: 
P o l l s V o t i n g : E u r o p e a n , n a t i o n a l , l o c a l i s s u e s , i n t e r a c t i v e 
a c c e s s t o p o l i t i c a l d i s c u s s i o n s e t c . 
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( 5 ) PERSONAL VIDEO/AUDIO/COMPUTER SOFTWARE CASSETTE/DISC 
LIBRARY: e n t e r t a i n m e n t , e d u c a t i o n , a c t i v i t y , s p o r t , i n f o r m a t i o n 
t a p e s and d i s c s . 

( 6 ) PERSONAL HOME VIDEO RECORDINB, 35 MILLIMETRE FILM/VIDEO 
STILL PHOTOGRAPHY LIBRARY. 

(7 ) INTERACTIVE COMPUTER SOFTWARE CHANNELS: S i n c l a i r , BBC/Acorn, 
A p p l e , IBM, e t c . 

( 8 ) COMPUTER CONTROLLED (VIA PORTABLE, CALCULATOR SIZED, REMOTE 
CONTROL CONSOLE OR VOICE RECOGNITION) HEATING AND LIBHTIN6; AND 
SECURITY SENSORS. 

Such a c o m m u n i c a t i o n s system c o u l d f a c i l i t a t e c o m p r e h e n s i v e 
c h o i c e and e n c o u r a g e t h e e x t e n s i v e d e v e l o p m e n t of t h e p a r t i c u l a r 
a c t i v i t y o r a c t i v i t i e s c o n c e r n e d . For example: p e o p l e i n t e r e s t e d 
i n j o g g i n g , k e e p - f i t and o r n i t h o l o g y c o u l d have t h e i r e n t h u s i a s m 
and f a s c i n a t i o n h e i g h t e n e d by w a t c h i n g and i n t e r a c t i n g w i t h , 
numerous s p e c i a l i s t programmes, s e m i n a r s and l e c t u r e s e t c . , w h i c h 
c o u l d prompt p a r t i c i p a t i o n i n t h e a c t i v i t y i t s e l f , i . e . 
i n d i v i d u a l l y , w i t h f a m i l y , f r i e n d s and/or j o i n i n g t h e r e s p e c t i v e 
c l u b s . Or, i f t h e i n d i v i d u a l so w i s h e d , he/she c o u l d s i m p l y 
become an ' a r m c h a i r e n t h u s i a s t ' , or pe r h a p s e n j o y some 
c o m b i n a t i o n o f a l l t h e a f o r e m e n t i o n e d o p t i o n s . 

(The c o m m u n i c a t i o n s s y s t e m c o u l d be f i n a n c e d v i a a 
c o m b i n a t i o n o f i n d i v i d u a l s u b s c r i p t i o n , ( i . e . p a y - p e r - v i e w ) , 
m u l t i - n a t i o n a l c o r p o r a t i o n s , company g r o u p s and i n t e r n a t i o n a l 
g o v e r n m e n t s p o n s o r s h i p e t c . ) . 

The a c t i v i t y - e m p l o y m e n t c r e a t e d , v i a t h i s t e c h n o l o g y , would 
be p r i n c i p a l l y i n t h e e n o r m o u s l y w e a l t h c r e a t i n g a r e a o f s o f t w a r e 
p r o d u c t i o n : a c t i n g , w r i t i n g , b r o a d c a s t i n g e t c . , i n f a c t t h o s e 
a c t i v i t i e s w i t h a h i g h l e v e l o f w o r k - l e i s u r e s y n o n y m i t y , as 
o u t l i n e d i n C h a p t e r 3. 

F u r t h e r m o r e , w i t h i n t h e n e x t 20 y e a r s , I c o u l d e n v i s a g e t h e 
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d e v e l o p m e n t o f b a t t e r y o r s o l a r - p o w e r e d p o r t a b l e 
m i c r o - c o m m u n i c a t i o n s c o n s o l e s - b r i e f c a s e , p o c k e t c a l c u l a t o r and 
w r i s t w atch s i z e d v e r s i o n s o f t h e a f o r e m e n t i o n e d f l e x i b l e , 
m u l t i - m e d i a , i n t e g r a t e d h o m e - e d u c a t i o n - e n t e r t a i n m e n t - i n f o r m a t i o n 
c o m m u n i c a t i o n s s y s t e m . 

The p o r t a b l e m i c r o - c o m m u n i c a t i o n s c o n s o l e would have a 
d i g i t a l , b r i l l i a n t , h i g h d e f i n i t i o n l i q u i d c r y s t a l d i s p l a y 
( L C D ) / e l e c t r o l u m i n e s c e n t f l a t s c r e e n , an a p p r o p r i a t e l y s c a l e d 
down k e y b o a r d ( p i n - h e a d t o u c h - s e n s i t i v e pads i n t h e case of t h e 
w r i s t w a t c h v e r s i o n o p e r a t e d v i a an u l t r a f i n e o p t i c a l l a s e r - p e n ) 
o r v o i c e / t h o u g h t r e c o g n i t i o n s e n s o r s , m i c r o - c a s s e t t e and d i s c 
d r i v e i n p u t s f o r 1-3 i n c h m i c r o - v i d e o / a u d i o c a s s e t t e s / d i s c s and 
1-3 i n c h d i a m e t e r W i n c h e s t e r m i c r o - l a s e r - h a r d d i s c s ( c a p a c i t y 1 
m i l l i o n b i l l i o n c h a r a c t e r s , a v e r a g e access t i m e 0.0005 
a t t o s e c o n d s ) and an i n - b u i l t l a s e r - p r i n t e r and m i c r o - w a v e g u i d e 
a n t e n n a e . I t c o u l d t h e r e f o r e be p o s s i b l e t o watch 'Never Say 
Never A g a i n ' and/or ' L o c a l Hero' v i a c a b l e t e l e v i s i o n , 'The Day 
of t h e J a c k a l ' and/or ' C h a r i o t s of F i r e ' v i a m i c r o - v i d e o 
c a s s e t t e / d i s c , p a r t i c i p a t e i n an academic seminar a t t h e 
U n i v e r s i t y o f C a l i f o r n i a v i a i n t e r a c t i v e s a t e l l i t e t e l e v i s i o n , 
w a t c h an i n t e r n a t i o n a l music f e s t i v a l l i v e f r o m Sydney Opera 
House v i a s a t e l l i t e t e l e v i s i o n or w r i t e a paper or book v i a t h e 
m i c r o - c o m p u t e r , w o r k s t a t i o n o r word p r o c e s s o r w h i l s t r e l a x i n g on 
a L a k e l a n d h i l l s i d e i n Cumbria. 
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M o r e o v e r , p r o j e c t i o n s c a l c u l a t e d by t h e ' D e l p h i ' f o r e c a s t 
g r o u p (1973) a t t h e S t a n f o r d Research I n s t i t u t e , S i r C l i v e 
S i n c l a i r and Sozaburo Okamatsu of Japan's M i n i s t r y f o r 
I n t e r n a t i o n a l T r a d e and I n d u s t r y have s u g g e s t e d t h e f o l l o w i n g : 

T a b l e 18: MICROELECTRONIC TECHNOLOGY PROJECTION TABLE 

P r o t o t y p e Commercial 
Date Date 

A u t o m a t i c I d e n t i f i c a t i o n System 1976 
I n d u s t r i a l Robot 1976 
A u t o m a t i c D i a g n o s t i c i a n 1977 
V o i c e R e c o g n i t i o n System 1978 
T a l k i n g M i c r o - c o m p u t e r 1978 
E l e c t r i c Car N/K 
M i c r o p r o c e s s o r C o n t r o l l e d 
A r t i f i c i a l Organs 1980 
T a l k i n g T y p e w r i t e r / 
Word P r o c e s s o r / W o r k s t a t i o n 1982 
Robot T u t o r 1982 
Aut o m a t e d I n t e l l i g e n c e System 1985 
I n t e l l i g e n t T h i n k i n g , 
T a l k i n g Computer 1990 
Robot C h a u f f e u r 1992 
Robot D o m e s t i c S e r v a n t 1992 
T o t a l l y Automated P e r s o n a l 
V e h i c l e s ( c o n t r o l l e d v i a 
i n t e l l i g e n t c o m p u t e r s and 
c a p a b l e of speeds i n exc e s s 
of 200 ffl.p.h.) 1994 

1977 ( a c h i e v e d ) 
1977 ( a c h i e v e d ) 
1978 ( a c h i e v e d ) 
1982 ( a c h i e v e d ) 
1982 ( a c h i e v e d ) 
1984 

1990 

1987 
1987 
1989 

1995 
2000 
2003 

2005 

( S o u r c e : a c o m p i l a t i o n o f Shaw, 3 r d June, 1981, M i c r o e l e c t r o n i c s 
and S o c i e t y , u n p u b l i s h e d Post G r a d u a t e C e r t i f i c a t e o f E d u c a t i o n 
t r e a t i s e , t y p e s c r i p t , p.23; S i n c l a i r , 2 1 s t November, 1983, i n 
Rook, 2 1 s t November, 1983, D a i l y E x p r e s s , p.9; S i n c l a i r , 2 4 t h 
A p r i l , 1984, The G u a r d i a n , p.17, and Okamatsu, O c t o b e r , 1982, i n 
B o r a i k o , O c t o b e r , 1982, N a t i o n a l G e o g r a p h i c , p . 4 4 5 ) . 
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A l l t h e p r e v i o u s h a r d w a r e / s o f t w a r e o u t l i n e d i n t h e 
c o m m u n i c a t i o n s s y s t e m / c o n s o l e a c c o u n t and i n a f o r e m e n t i o n e d 
m i c r o - t e c h n o l o g y p r o j e c t i o n t a b l e have e i t h e r a l r e a d y been 
d e v e l o p e d or w i l l p r o b a b l y be d e v e l o p e d w i t h i n t h e n e x t 10-20 
y e a r s and i s t h e r e f o r e an a p p r o x i m a t e i n d i c a t i o n of a p o t e n t i a l 
m i c r o e l e c t r o n i c t e c h n o l o g y f u t u r i s t i c d e v e l o p m e n t a l t i m e - t a b l e . 

As i n d i c a t e d e a r l i e r , my a n a l y t i c a l r e s e a r c h i n t o t h e e f f e c t s 
o f m i c r o e l e c t r o n i c s on employment and e d u c a t i o n , t h e c o n f l i c t i n g 
o p i n i o n and e v i d e n c e , t h e l a t e s t i n t e r n a t i o n a l r e s e a r c h and 
d e v e l o p m e n t , t h e a c t u a l and p o t e n t i a l e f f e c t s of c o m p u t e r i s e d 
a u t o m a t i o n upon a c o m p r e h e n s i v e r a n g e o f numerous o c c u p a t i o n s and 
p e r s o n a l case s t u d y r e s e a r c h has l e d me t o t h e c o n c l u s i o n t h a t 
t h e r a d i c a l p e s s i m i s t i c argument o v e r w h e l m i n g l y o u t w e i g h s t h a t of 
t h e c o n s e r v a t i v e o p t i m i s t s b o t h i n t e r m s o f p e r s u a s i v e argument 
and e v i d e n t i a l i l l u s t r a t i o n . 

U n l e s s we q u i c k l y b e g i n t o d e b a t e t h e e f f e c t s of 
m i c r o e l e c t r o n i c t e c h n o l o g y on employment and e d u c a t i o n 
e m p h a s i s i n g t h e p o t e n t i a l and d e s i r a b i l i t y of s i m u l t a n e o u s 
t e c h n o l o g i c a l and a t t i t u d i n a l change, I f e a r t h a t t h e d i s a s t r o u s 
c o n s e q u e n c e s of t h e c o n s e r v a t i v e o p t i m i s t i c a p p r o a c h w i l l 
p r e v a i l . We have an u n p r e c e d e n t e d o p p o r t u n i t y t o e r a d i c a t e 
p e r m a n e n t l y t h e P r o t e s t a n t / P u r i t a n work e t h i c , t o d e v e l o p an 
a c t i v i t y - e m p l o y m e n t s e l f - a c t u a l i s i n g e d u c a t i o n i n d u s t r y , an 
a c t i v i t y / l e i s u r e o r i e n t a t e d e t h o s and t h u s l e a d t h e w o r l d i n 
s o c i a l e n g i n e e r i n g . I t i s an o p p o r t u n i t y we s h o u l d n o t w a s t e . 

The i n t e n t i o n o f t h i s t h e s i s was t o enhance t h e t w o - f o l d 
a r gument f o r s i m u l t a n e o u s t e c h n o l o g i c a l and a t t i t u d i n a l change by 
p e r s u a s i v e a d v o c a c y , e v i d e n t i a l i l l u s t r a t i o n and by p r o m o t i n g 
f u r t h e r , e x t e n s i v e and l i v e l y d i s c u s s i o n . I hope I have 
s u c c e e d e d . 
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CONCLUSION*: 
I n a d d i t i o n t o t h e s o u r c e r e f e r e n c e s a l r e a d y q u o t e d t h e p r e v i o u s 
a c c o u n t was based upon i n f o r m a t i o n g l e a n e d f r o m : 
S c h o f i e l d , J. ( S t h J u l y , 1 9 8 4 ) , 'A v i d e o v i s i o n of t h e f u t u r e ' . 
F u t u r e s , M i c r o G u a r d i a n , P e r s o n a l Computers and How t o Use Them, 
The G u a r d i a n , ( 5 t h J u l y , 1 9 8 4 ) . 
T r a c e y , M. ( S t h November, 1 9 8 3 ) , 'The t e l e v i s i o n of t o m o r r o w ' . 
S p e c t r u m , The Times, ( S t h November, 1 9 8 3 ) . 
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