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PREFACE 

Th i s  paper  on f l e x i b l e  automat ion w r i t t e n  by D r .  Goldberg 
was p r e s e n t e d  t o  a IIASA workshop which was h e l d  i n  June 1982 i n  
B e r l i n  (GDR) and o rgan i zed  by t h e  Management and Technology Area 
i n  coope ra t i on  w i t h  t h e  Academy o f  S c i e m e s  o f  t h e  GDR. 

Th is  paper  i s  p a r t i c u l a r l y  i n t e r e s t i n g  i n  s e v e r a l  r e s p e c t s .  
F i r s t l y ,  it add resses  t h e  problem which co r responds  t o  t h e  
I n s t i t u t e ' s  i n t e r e s t .  The main i s s u e  addressed  i s  t h e  impact 
assessment  o f  f l e x i b l e  automat ion i n  employment. Two methodolog- 
i c a l  approaches a r e  p r e s e n t e d  i n  t h i s  paper .  

Secondly,  D r .  Goldberg s e l e c t e d  t h e  s e r v i c e  s e c t o r  i n  
g e n e r a l  and banking i n  p a r t i c u l a r  a s  a c a s e  s tudy .  A s  f l e x i b l e  
automat ion i s  more common i n  i n d u s t r y ,  e s p e c i a l l y  i n  manufactur-  
i n g ,  t han  i n  t h e  s e r v i c e s ,  h i s  paper  f u l f i l l s  a c e r t a i n  p ioneer -  
i n g  m iss ion .  

T h i r d l y ,  t h e  message o f  t h i s  paper  can be i n t e r p r e t e d  a s  t h e  
s tudy  o f  selected s o c i a l  and s o c i e t a l  e f f e c t s  o f  modern informa- 
t i o n  techno logy.  

D r .  Goldberg 's  paper  proves t h a t  t h e  impact  a n a l y s i s  o f  
modern techno logy dese rves  an i n t e r d i s c i p l i n a r y  approach.  

T ibo r  Vasko 
Chairman 
Management and Technology Area 





FLEXIBLE AUTOMATION : TWO A?PROACIIES TO 
THE ASSESSMENT OF EI4PLOYlIIENT IMPACTS 

W.H. Goldberg 

A i m s ,  Overview, Conclusions 

App l ica t ions  of  f l e x i b l e  automation (FA) a t  l a r g e  have so  
f a r  almost exc lus i ve ly  been conf ined t o  t h e  m a t e r i a l s  conver- 
s i on  and product ion s e c t o r  of indus t ry .  The p o t e n t i a l  f o r  t he  
app l i ca t i on  of  FA i n  t h e  realm of adm in i s t r a t i ve  and c l e r i c a l  
work and thus  i n  t he  so-ca l led se r v i ce  s e c t o r s  of t h e  economy 
i n  genera l  a r e  a t  l e a s t  a s  important  and, thus ,  deserve proper 
recogn i t ion  and t reatment .  Th is  chapter  does not  aim a t  a com- 
prehenqive overview over  app l i ca t ions  and t h e  p o t e n t i a l  of FA 
t o  t h e  so-ca l led  t h i r d  s e c t o r  and i ts f unc t ions .  I t  r a t h e r  draws 
a t t e n t i o n  t o  some r e c e n t  genera l  s t u d i e s  o f  t h e  f i e l d  and then 
goes i n t o  some d e t a i l  i n t o  t h e  a p p l i c a t i o n  of  f l e x i b l e  automa- 
t i o n  i n  t h e  banking s e c t o r .  For t h a t  purpose, two s t u d i e s  of 
q u i t e  d i f f e r e n t  t h r u s t  and aim, bu t  both concerned wi th  t h e  
banking s e c t o r ,  a r e  be ing presented and, t o  some e x t e n t ,  
compared. :: 

The 's tudy  focuses on methodological approaches t o  t he  
assessment of consequences of t h e  i n t r oduc t i on  of f l e x i b l e  
automation i n t o  s e r v i c e  t a s k s  ( as  i l l u s t r a t e d  by examples from 
t h e  banking s e c t o r )  r a t h e r  than l i s t i n g  techno log ica l  approaches 
and so lu t i ons  . t o  t h e  f i e l d .  The reason f o r  t h i s  choice is  t h a t  
technology by necess i t y  is d i f f e r e n t  i n  cha rac te r  and import- 
ance when i t  comes t o  analyz ing var ious s e c t o r s  and subsec to rs  
w i th in  t he  f i e l d  of i n t e r e s t .  Technology a l s o  i s  changing q u i t e  
r ap id l y  and w i l l  change s t i l l  f a s t e r  once t h e  s e r v i c e  s e c t o r  

:: Permission t o  quote  from HedberglMehlmann (1 9 8 2 )  h a s  been 
k ind ly  g ran ted  by t h e  au thors  a s  we l l  a s  5y t h e  pub l i she r ,  
Arbets l ivscentrum, Stockholm. 



Seccmes a central focus of interest for the introduction of 
flexible automation. 

The two exam~les also demonstrate quite different points 
of view. Their points of departure and their missions differ: 
one example is a rather intensive description of a subset of 
an econometric model to the assessment of employment and econ- 
omic consequences of the introduction of microprocessors not 
only into an industry, but also into a national economy. The 
other one aims at the assessment of employment and social as 
well as societal consequences of further automation in banking. 
It aims also at conclusions towards the development of strat- 
egies to cope with technological change in the banking industry. 

Prologue 

When attempting to define flexible automation operation- 
ally, as no exact definition exists, one may say that it aims 
at the solutionrof tasks implying degrees of variability which 
by traditional means would have requested the presence of human 
operators. The presence/participation of human operators is 
reduced by automata to a greater or lesser extent. The vari- 
ability is achieved either by automatic or semi-automatic 
setting of paraneters/variables, which may be activated by 
objects in treatment/process (e.g.. their characteristics or by 
signals attached to them), by programs (which may be triggered 
by operators or by cues attached to objects under treatment) 
or by users. Combinations of those are not only possible but 
also quite common. 

The definition of flexible automation in the service-sec- 
tor is not identical with "information technologies", nor does 
it mean micro-electronization. It may, however, comprise both, 
to greater or lesser degrees. 

Flexible automation, by this definition, is by no means 
confined/restricted to physical ~roduction processes but may 
very well comprise "services" of various kinds. 

This chapter aims to exemplify applications of flexible 
automation to the service sector and, by means of examples, to 
explore some of the consequences of FA when applied to services. 
A total coverage of "the" service sector is not possible within 
the given frame of space (and resources) . Thus, tke methodo- 
logical approach to the examples chosen will be emphasized 
rather than.the examples as such. The aim is to demonstrate how 
in principle one could go about to assess the potentials as 
well as the consequences of various types of FA to other seg- 
ments of the service sector or to administrative tasks/func- 
tions in general in industry, in the public sector or in similar 
fields. 

Motives to Automate 

A few remarks should be made about the motives for and 
general attitude towards automation. 



The mot i ves  t o  i n t r o d u c e  au tomat ion  a r e  man i fo ld  and ob- 
v i o u s l y  n o t  un i fo rm i n  d i f f e r e n t  s e c t o r s  and i n d u s t r i e s .  I n  a 
r e c e n t  s t u d y  o f  mot ives  t o  automate  ( f u r t h e r )  (Scho lz  1982a) 
i n  a sample o f  2,600 i n d u s t r i a l  e n t e r p r i s e s  i n  t h e  F e d e r a l  
Repub l ic  o f  Germany, t h e  f o l l o w i n g  s i x  ( o u t  o f  14)  mot i ves  a r e  
ment ioned most f r e q u e n t l y  ( r ank  o r d e r s ,  :: = e q u a l  r a n k ) .  

.Table 1: Mot ives t o  I n t r o d u c e  Automation i n  I n d u s t r y  

Producers of Producers of Producers of Food 
raw materials mchinery consumer Producers 
and semi- goods 
f inished 
p d -  

Increasing 
productim 
f  l a i b i l i t y  5:: 

Cuttinc3 cost 
of materials 2 

Cut t ing energy 
consuxription 1  

Cutting cost 
of personnel 5:: 

Cutting waste 4. 9  5 5:: 

Inproving 
~arlung 
conditions 5:: 

The c l o s e r  t o  t h e  customer  t h e  p roduc t i on  is ,  t h e  more 
waqes seem t o  matter. F l e x i b i l i t y ,  t h r o u q h ~ u t  t i m e ,  s a v i n s s  o f  
energy  and,  i n  t h e  r a w  materials s e c t o r ,  s a v i n g s  o f  material  
matter. Also t h e  i n c r e a s i n g  impor tance of  t h e  working env i ron -  
ment i s  remarkab le .  

C e r t a i n l y ,  t h e  p i c t u r e  may s h i f t  n o t  o n l y  from i n d u s t r y  
t o  i n d u s t r y ,  b u t  a l s o  from e n t e r p r i s e  t o  e n t e r p r i s e  and between 
c o u n t r i e s .  (And, o f  c o u r s e ,  it w i l l  a l s o  depend on t h e   method^ 
o f  i n q u i r y  employed. ) 

- 
D i f f e r e n c e s  i n  a t t i t u d e s  i n  d i f f e r e n t  c u l t u r a l  s e t t i n g s  

have been demons t ra ted  many t i m e s .  Recen t l y  OECD (1981) ca tego -  
r i z e d  d i f f e r e n c e s  i n  a t t i t u d e s  towards t h e  i n t r o d u c t i o n  o f  au to -  
mat ion  based  on  m i c r o e l e c t r o n i c s  i n  t h e  f o l l ow ing  way: 

a )  Japan  pu rsues  a  techno logy -o r ien ted ,  g l o b a l l y  a im ing  
development s t r a t e g y ,  i n  which t e c h n o l o g i c a l  p r o g r e s s  is a 
c e n t r a l  aim, which is n o t  p u t  i n t o  q u e s t i o n ;  

b )  The t r a d i t i o n a l l y  p o s i t i v e  a t t i t u d e s - t o w a r d s  techno lo -  
g i c a l  p r o g r e s s  i n  t h e  Un i ted  S t a t e s  see i n  m i c r o e l e c t r o n i c s  no 



new dinension.  I ts  p o s i t i v e  e f f e c t s  on tecIlilology and the  econ- 
ony a re  taken f o r  g ran ted ;  

c) In  some Xestern European coun t r i es  ( i n  , p a r t i c u l a r  i n  
t h e  Federal  Republ ic o f  Germany but  a l s o  i n  France) t h e  a t t i t u d e  
i s  s p l i t :  on t h e  one hand, mic roe lec t ron ics  a r e  needed t o  keep 
t h e  coun t r i es  i n  t h e  f o r e f r o n t  of t echno log ica l  l eadersh ip .  On 
the  o t h e r  hand, ques t ions  a r e  being r a i s e d  a s  t o  t h e  need. of 
regu la t i on  of  some techno log ica l  developments based on micro- 
e l e c t r o n i c s ;  

d )  I n  Northern European coun t r i es ,  t h e  genera l  a t t i t u d e  has 
turned towards pessimism and susp ic ion  towards t h e  outcomes of 
new developments, i nc lud ing  microelectronic-based technology. 
I n  Scandinavia and i n  Great B r i t a i n  c la ims have been r a i s e d  t o  
con t ro l  t h e  i n t r o d u c t i o n  of new technology i n  genera l  and of 
m ic roe lec t ron ics  i n  p a r t i c u l a r ,  e.g. by r egu la t i on ,  t axa t i on  o r  
even p roh ib i t i on .  The main reason is  t h e  . fear  t h a t  f u r t h e r  
workplaces may be l o s t  due t o  automation and t h a t  new technology, 
thus,  should be  r e s t r i c t e d  t o  c e r t a i n  uses  only ,  where no new 
unemployment may emerge. 

The OECD s tudy  does n o t  cover s o c i a l i s t  c o u n t r i e s  and thus  
g ives  no s ta tement  about them. One may, however, specu la te  t h a t  
t h e  a t t i t u d e  towards mic roe lec t ron ics  t h e r e  is p o s i t i v e  a t  
la rge :  microelect ron ic-based technology is seen a s  a means t o  
improve t h e  techno log ica l  s tandard ,  t o  push p roduc t i v i t y ,  t o  
reduce manpower bot t le-neckstand t o  improve working cond i t i ons  
i n  c e r t a i n  i n d u s t r i e s .  

The a t t i t u d e s  concerning technology a r e  impor tant  i n s o f a r  
2s they on t h e  one hand in f luence t he  goa ls  governing technol-  
ogy t o  be cons idered a s  f a c t o r s  enhancing/const ra in ing t h e  i n t r o -  
duct ion of  new technology.  This  po in t  w i l l  be taken up below 
when d i s c u s s i n g  t h e  d i f f e rences  between t h e  techno log ica l l y  
poss ib le  and t h e  s o c i a l l y  f e a s i b l e  ob jec t ives ,  o f  ( f u r t h e r )  auto- 
mation. 

S tud ies  of  Automation and Its Consequences 

S tud ies  i n t o  f u t u r e  automation and i ts  consequences may be 
roughly (and somewhat s u p e r f i c i a l l y )  dichotomized i n t o  " f i c -  
t i o n  type" assessments of what may be p o s s i b l e  from t h e  po in t  
of view of  techno log ica l  development, and s t u d i e s  o f  employment 
(occas iona l ly  a l s o  of  s o c i a l  o r  s o c i e t a l )  consequences of auto- 
mation. The l a t t e r  ty?e of  s t u d i e s  by necess i t y  must imply some 
2e l i be ra t i ons  i n t o  t he  realm of t h e  former type: c e r t a i n  assump- 
t i o n s  about t h e  techno log ica l  development a r e  necessary i n  o rde r  
t o  make p o s s i b l e  es t ima t ions  and c a l c u l a t i o n s  of  q u a l i t a t i v e  
and q u a n t i t a t i v e  employment consequences. This s tudy  a t tempts  
t o  es t ima te  employment consequences i n  a mid-term perspec t i ve  
and, thus ,  w i l l  e s s e n t i a l l y  have t o  contemplate about  t h e  d i f -  
fus ion  w i t h i n  a fo reseeab le  t i m e  of a l ready  a v a i l a b l e  tech- 
nology. 



The abunzance of studies and r e p o r t s  on t e c h n o l o g i c a l  de- 
velcprnent and t h e i r  employment consequences due t o  microelec-  
t r o n i c s  o r  computer technology (it i s  obv ious ly  very  d i f f i c u l t  
t o  draw a  d i v i d i n g  l i n e  between t h e  two, a s  they  a r e  q u i t e  f re -  
quen t l y  i n t e r d e p e n d e n t ) ,  have induced both a u t h o r s  and au to r -  
i t i e s  t o  compile pub l i shed r e s u l t s  a s  w e l l  a s  t o  o rgan ize  
hear ings  and con ferences ,  i n  o rde r  t o  n o t  on ly  summarize t h e  
many and o f t e n  d i ve rg ing ,  o r  even c o n t r a d i c t o r y  conc lus ions ,  
b u t  a l s o  t o  s c r u t i n i z e  methodologies employed and t o  draw con- 
c l u s i o n s  a s  t o  what p o l i c i e s ,  measures e t c .  may be taken t o  
enhance, s u p p o r t ,  ampl i f y ,  c o n t r o l  t h e  development i n  genera l  
o r  i n  c e r t a i n  r e s p e c t s l )  . 
Eva lua t ing  t h e  Employment Impact of  In fo rmat ion  Technology 
on t h e  Banking Indus t r y :  A Programmatic Proposa l  V s .  an 
Applied Study 

The remainder o f  t h i s  chap te r  w i l l  be devoted t o  a  com- 
pa r i son  o f  a  programmatic proposal  towards t h e  e v a l u a t i o n  o f  
t h e  employment impact  of in format ion technology,  which i s  t ak ing  
t h e  banking i n d u s t r y  as a n  example f o r  a  g e n e r a l  approach 
(Henize 1381) ,  and a s tudy  i n t o  t h e  p o t e n t i a l  consequences upon 
employment i n  t h e  banking s e c t o r  i n  Sweden du r ing  t h e  1980 's  
(Hedberg and Mehlmann 19 82).. The Swedish s tudy  w a s  undertaken 
a s  one of s e v e r a l  i n d u s t r y  s t u d i e s  on beha l f  of a governmental 
committee look ing  i n t o  t h e  e f f e c t s  of  computer iza t ion  (Data- 
e f f e k t u t r e d n i n g e n ) .  A s  both documents w e r e  w r i t t e n  and pub l i shed 
dur ing  1981, t h e  a u t h o r s  d i d  n o t  know o f  each o t h e r s '  d e l i b -  
e r a t i o n s .  

An Econometric Approach 

A r e c e n t  rev iew of  t h e  l i t e r a t u r e 2 )  took a very  c r i t i c a l  
a t t i t u d e  v i s  d v i s  t h e  r a t h e r  u n s a t i s f a c t o r y  methodology as 
w e l l  a s  t h e  meagre outcomes o f  many employment impact s t u d i e s .  
Henize, who a l s o  had c r i t i c i z e d  t h e  methods a p p l i e d  i n  a  number 
of  s t u d i e s ,  w a s  asked t o  propose a n  a p p r o p r i a t e  methodology f o r  
an assessment of  t h e  employment impact o f  in fo rmat ion  technology 
i n  t h e  Federa l  Republ ic  of  Germany. Henize, who has  one f o o t  i n  
in fo rmat ion  technology and t h e  o t h e r  i n  economics, proposes an 
econometr ic approach w i th  proper r e c o g n i t i o n  of  c ross - indus t r y  
and c r o s s - s e c t o r a l  impacts of in fo rmat ion  technology.  I n  o r d e r  
t o  i l l u s t r a t e  . the claims he r a i s e s  on an  econometr ic  model t o  
be  employed, he  s e l e c t s  t h e  banking i n d u s t r y  as an example, f o r  
s e v e r a l  good reasons:  

1 ) Met te l s ie fen  (1981 ) ; Yensch e t  a l .  (1980) ; ~ o t h w e l l / ~ e g v e l d  
(1979) ; I f o - I n s t i t u t  (1980) ; Henize ( 1  981) ; Scholz (1982a+b) ; 
Lund (1981) ;  Evans (1979) ;  Kahlbhen e t  a l .  (1980) ;  Dertouzos/ 
Moses (1 980) ; Vol lebergh (1  981 ) ; ~ o r a / ~ i n c  (1 979) ; B r i e f s  
(1  978) ; Mertens e t  a l .  ( 1  981 ) ; Rada ( 1  980) ; F r i e d r i c h s /  
Schaff  (1982) ;  OECD (1981) ;  Schmidt (1980) ;  OECD (197.9); 
Mertens e t  a l .  (1982) .  

2) Der Bundesminister  f u r  Forschung und Technologic, ed. (1980) .  



- The finance sector is a key sector in the economy. 
The banking industry thus is an important industry 
to study. 

- It is heavily: impacted upon by recent advances in com- 
puter and communications technology. 

- Whereas output, efficiency and productivity measures 
are quite well defined for goods producing industries, 
such definitions are scarce, if available at all for 
the service industries. A successful analysis of. a 
service industry thus is more likely to be applicable 
as a general model for further studies than an analysis 
of a more straightforward case from the goods producing 
industry. 

- As the demand for banking services is a function of the 
general level of economic activity, the factors affect- 
ing it have to be specified and integrated into an 
initial aggregate model.of the macro economy in any case. 

Henize then analyzes the effects of information technology in 
banking. 

Henize goes about to build up a micro economic model: 

- Determining what qualities and quantities of different. 
factor inputs are needed to provide a given quantity 
of each of the various types of banking services; 

- Investigating how the detailed input-output relationships 
have changed over time and what technical changes may 
have caused them; 

- Determining the motives behind the introduction of new 
methods, e.g. relative factor costs, factor shortages or 
constraints, competition, prestige, other technical factors. 

An example is given demonstrating how the development of 
relative costs and even resource constraints induced the intro- 
duction of early computerization. Henize also demonstrates that 
the absence of relative cost advantages can offset the introduc- 
tion of new methods, however attractive they may appear in other 
respects (electronic funds transfer at retail vs. wholesale 
b.anking levels). Against the example of th'e rapid growth of 
networks, Henize stresses that an additional effect associated 
with the introduction of new technology must be included in the 
analysis: the elicitation of new demand insofar as new technology 
not only changes the relative costs of performing certain types 
of services. It also may induce genuinely new services or new 
methods of performing old services, which now are becoming econ-. 
omically feasible. 

It is demonstrated how qualitative factors are accounted 
for and how they may be quantified. As far as new technology is 
concerned one should investigate the life-cycles of new technol- 
ogy introduced in the not so distant past in order to be able 



t o  es t imate  l i f e - c y c l e s  wi th  respec t  t o  c o s t  a n 2  thus  accept-  
a n c e j f e a s i b i l i t y  o f  newer technology. Henize observes t h a t  no t  
on ly  r e l a t i v e  c o s t  advantages have accounted f o r  t he  in t roduc-  
t i o n  of new techno log ies  and/or se r v i ces .  To a c e r t a i n  ex ten t  
even resource s c a r c i t i e s  have put  c o n s t r a i n t s  on p o t e n t i a l  
developinents, e .g .  access  t o  s p e c i f i c  types of personnel .  ( A s  
a major example Heinze d e ~ i c t s  t h e  in t roduc t ion  of automated 
te l le r  machines, ATM. I n  a d e t a i l e d  exe rc i se  he  c a l c u l a t e s  t h e  
n e t  labour  d isp lacement  of ATII t o '1 .32  fu l l - t ime equ iva len t  
persons. ?men Henize i n  a l a t e r  s t e p  a l s o  inc ludes  non-banking 
personnel  he comes t o  an approximation 1:1, i .e .  one ATM re- 
p laces  one f u l l - t ime  employee i n s i d e  and ou t s i de  of banking. 
I n  a t h i r d  s t e p ,  Henize then in t roduces labour  and c a p i t a l  
requirements i n  producing ATMs and of subsupp l ies  t o  ATM prod- 
ucers .  He concludes i n  t h e  end t h a t  a l though ATlls do no t  seem 
t o  have g r e a t l y  changed t h e  t o t a l  amount of labour  requ i red ,  t h e  
type of labour  i n p u t  c e r t a i n l y  has changed cons iderab ly .  Bank 
t e l l e r s  had been rep laced by equipment des igners ,  manufacturing 
workers, computer. programmers, s a l e s  people and r e p a i r  workers.) 

I n  spec i f y ing  h i s  genera l  model, t h e  au thors  develops a 
number of aggregate  labour  ~ r o d u c t i v i t y  and c o s t  func t ions .  He 
then ?roceedi  t o - a  s t r u c t u r a l  ana l ys i s  of t h e  banking and bank- 
i n g  equipment i n d u s t r y ,  c la iming t h a t  t h e  ana l ys i s  of t h e  bank- 
i ng  equipment i ndus t r y  must be performed i n  equa l  d e t a i l  a s  
t h a t  of t h e  banking i ndus t r y  i t s e l f .  Th is  is necessary both i n  
o rde r  t o  f i n d  t h e  changes i n  b a s i c  f a c t o r  c o s t  r e l a t i o n s h i p s ,  
t h a t  have provided t h e  p r i n c i p a l  spur  t o  t h e  i n t r oduc t i on  of  
techno log ica l  change i n  banking and t o  complete t h e  a n a l y s i s  
o f  t h e  employment'impact of t echn i ca l  change. Beyond de te r -  
mining t h e  e f f e c t s  o f  new in format ion technology on labour  
p roduc t i v i t y  w i t h i n  banking i t s e l f  it i s  necessary t o  c a l c u l a t e  
t h e  t o t a l  employment e f f e c t s  of new technology w i th in  t h e  aggre- 
g a t e  economy. One needs t o  know both t h e  e f f e c t  t h a t  technol-  
o g i c a l  changes w i l l  have on t h e  demand f o r  a d d i t i o n a l  banking 
se r v i ces  and t h e  employment i npac t  of t hese  technology changes 
no t  only w i t h i n  banking bu t  a l s o  w i th in  o the r  i n d u s t r i e s .  Given 
t h e  very complex set of r e l a t i o n s h i p s  which emerges, t h e  au thor  
admits t h a t  i n  a n  i n i t i a l  a n a l y s i s  one must l i m i t  onese l f  t o  
t r e a t i n g  only f a c t o r s  of f i r s t  magnitude s i gn i f i cance ,  leav ing  
t h e  bulk of f a c t o r s  of secondary magnitude t o  l a t e r  exe rc i ses  
i f  needed. 

The au tho r  then  t u rns  t o  t h e  es t ima t ion  of new demand f o r  
banking se r v i ces .  E e  i n t roduces  a hypothesis t h a t  i n d i v i d u a l s '  
behaviour a s  t o  u t i l i z a t i o n  of t i m e  o r  a l l o c a t i n g  budgets is 
q u i t e  conserva t ive .  "People tend t o  a l l o c a t e  a c e r t a i n  f i xed  
amount of t i m e  p e r  week t o  a given type of  a c t i v i t y  (e.g.  t'o 
dea l i ng  wi th  f i n a n c i a l  matters and/or ca r ry ing  o u t  va r ious  
computation t a s k s ) .  I f  t h e  t i m e  requ i red  t o  accomplish such an 
a c t i v i t y  is decreased,  it may be t h a t  people, r a t h e r  than re- 
a l l o c a t i n g  t h e i r  t i m e  and e f f o r t ,  simply w i l l  i nc rease  t h e  
amount of t h a t  a c t i v i t y  u n t i l  t he  t o t a l  t i m e  a l l o c a t e d  t o  it 
remains the  same. O r  i t  may be t h a t  they w i l l  tend t o  ass i gn  
a c e r t a i n  f i x e d  p ropor t i on  of t h e i r  budget t o  such an a c t i v i t y .  
I f  t h e  c o s t  r equ i r ed  t o  accomplish a given-amount of t h a t  
a c t i v i t y  d imin ishes,  t h e  amount of t h e  a c t i v i t y  performed would 



s i a p l y  i n c r e a s e  u n t i l  t h e  f r a c t i o n  of  t h e  t o t a l  budget a l l o c a t e d  
t o  such t a s k s  remains t h e  same." The au tho r  f u r t h e r  c o n j e c t u r e s  
t h a t  a c t i v i t i e s  w i t h i n  banking may be c o n t r o l l e d  by s i m i l a r  
( conse rva t i ve )  r u l e s  o f  behaviour,  a l thouqh us ing  new methods 
and techno log ies .  

The l a s t  bu i ld ing-s tone i n  Henize 's  o v e r a l l  model concerns 
t h e  i n t r o d u c t i o n  of genera l  economic de te rminants  o f  t h e  demand 
f o r  banking s e r v i c e s .  

H e  then  b r i n g s  t o g e t h e r  t h e  d i f f e r e n t  f a c t o r s  and r e l a t i o n -  
s h i p s  (on ly  b r i e f l y  touched upon i n  t h i s  overv iew) i n t o  a nodel  
of systems dynamics type.  

Th is  i s  n o t  t h e  p lace  t o  a s s e s s  t h e  f e a s i b i l i t y  o f  a grand 
scale model of  a n a t i o n a l  economy t o  be employed f o r  t h e  est i -  
mation of  employment e f f e c t s  of  new technology o f  t h e  type  
proposed by Henize. ( A s  i n i t i a l l y  i n d i c a t e d ,  Henize uses  t h e  
b a n k i n 9 , s e c t o r  o n l y  a s  a n  example of  a c e r t a i n  s u b s e t  of  such 
a genera l  model of a n a t i o n a l  economy. C e r t a i n l y  t h e  i n v e s t i g a -  
t i o n s  t o  be  performed, t h e  amount of d a t a  needed, s e e m  t o  be 
overwhelming. I n  t h i s  con tex t ,  however, t h e . e x e r c i s e  o f  Henize 
is being used on ly  f o r  a comparison w i t h  an  i n v e s t i g a t i o n  per-  
formed i n t o  t h e  realm of Henize's example, t h e  banking i n d u s t r y  
of  Sweden). 

A Scenar io  Approach 

The t a s k  g iven  t o  t h e  Swedish au tho rs  i s  s l i g h t l y  d i f f e r e n t  
from t h a t  of Henize: t o  s tudy  t h e  i n t e r a c t i o n  between computer- 
i z a t i o n ,  employment, con ten t  o r  q u a l i t y  o f  work and work organ- 
i z a t i o n .  The i n v e s t i g a t i o n  i s  undertaken on  beha l f  of  t h e  Depart- 
ment of  Labour. I ts u l t i m a t e  goa l  i s  t o  p rov ide  a b a s i s  f o r  
l abou r  market p o l i c y .  One major d i f f e r e n c e  is t h a t  t h e  Swedish 
s tudy  a i m s  a t  t h e  development of  a l t e r n a t i v e s ,  which obv ious ly  
i s  n o t  in tended i n  t h e  Henize model. Whereas Henize e s s e n t i a l l y  
assumes techno log i ca l  determinism, Hedberg and Mehlmann have t o  
i n t e g r a t e  a " v o l u n t a r i s t i c "  view o f  t echno log i ca l  development: 
it i s  no t  on l y  t h e  l a w  of economics which c o n t r o l s  t e c h n o l o g i c a l  
p rogress  b u t  a l s o  human'wi l l .  Th is  accounts  f o r  t h e  major d i f -  
fe rence  between t h e  approaches taken.  The Swedish s tudy  employs 
t o  a major e x t e n t  methods s u r p r i s i n g l y  s i m i l a r  t o  t h o s e  pro- 
posed by Henize (and even comes t o  s u r p r i s i n g l y  s imi lar  r e s u l t s  
i n  cases  o f  d e t a i l e d  c a l c u l a t i o n s  a s  e .g .  f o r  t h e  e f f e c t s  o f  
ATM u t i l i z a t i o n ) .  It d i f f e r s ,  however, d r a s t i c a l i y  from Henize 
i n  t h e  development o f  s c e n a r i o s  and i n  t h e  u t i l i z a t i o n  of  group 
feedback methods when a s s e s s i n g  t h e  r e a l i s m  and f e a s i b i l i t y  of 
t h e  ( f i v e )  a l t e r n a t i v e  pa ths  t o  t h e  f u t u r e ,  which a r e  dep ic ted  
i n  t h e  s tudy .  It t h u s  a l s o  h i g h l i g h t s  t h e  d i f f e r e n c e  between 
t h e  techno log i ca l l y  f e a s i b l e  and t h e  s o c i a l l y  a c c e p t a b l e  f u t u r e ,  
both of  which a r e  expressed i n  t e r m s  of employment consequences. 

The b a s i c  approach of  t h e  Swedish s tudy  i s  t h e  fo l lowing:  

- " H i s t o r i c a l "  development ( e s s e n t i a l l y  t h e  l a s t  t e n  y e a r s )  
of Swedish banking; 



- The g e n e r a l  economic developmen-; of S..<eden a s  t h e  
major determinant  of t h e  environment f o r  banking; 

- Investment i n  computer izat ion under way,, p r o d u c t i v i t y  
p o t e n t i a l ,  new s e r v i c e s  ( e s s e n t i a l l y  an  e x t r a p o l a t i o n ) ;  

- Development of f i v e  s c e n a r i o s  d e p i c t i n g  f i v e  bank 
o f f i c e  p ro to types  of 1930; 

- Comparison a s  t o  employment consequences of t h e  
a l t e r n a t i v e s  ; 

- "The road from 1980 t o  1990"; 

- Two composi te s c e n a r i o s ,  emphasizing enhancing and 
c o n s t r a i n i n g  f a c t o r s ;  

- Personnel  p o l i c i e s ,  p-ersonnel s t r u c t u r e ;  

- Po l i cy  op t i ons .  

Banking i n  Sweden During t h e  1970 's  

Banking i n  Sweden i s  t e c h n i c a l l y  more developed than i n  
any o t h e r  European count ry .  l )  I n  t h e  beginn ing of  t h e  1980 's  
t h e  Swedish banking system is  a t  t h e  a b s o l u t e  f o r e f r o n t  of tech-  
n o l o g i c a l  development ( q u i t e  advanced banking systems e x i s t  i n  
Hol land, t o  some e x t e n t  even i n  F rance ) .  Some d e t a i l s  i n  suppor t  
of t h i s  s ta temen t  about  the- Swedish banking system w i l l  be g iven  
i n  subsequent s e c t i o n s .  

The i n t r o d u c t i o n  o f  i n t e g r a t e d ,  on- l ine t e l l e r  systems by 
Swedish banks and sav ings  banks du r ing  t h e  1970 's  co inc ided 
wi th  d r a s t i c  market growth and a consequent  growth i n  t h e  volume 
of  t r a n s a c t i o n s .  P r a c t i c a l l y  a l l  households i n  Sweden now have 
bank accounts .  A well-known Swedish banker claims t h a t  i n  o r d e r  
t o  cope w i th  t h e  growth i n  accounts  and t r a n s a c t i o n s  Swedish 
banks would have had t o  employ a major p ropo r t i on  o f  t h e  Swedish 
work-force, i f  no t e c h n o l o g i c a l  change had accompanied t h e  
change i n  growth and cond i t i ons .  A t  t h e  same t i m e  t h e  c o s t  of  
t a k i n g  c a r e  of  t h e  t r a n s a c t i o n s  d i d  n o t  i n c r e a s e ,  d e s p i t e  
d r a s t i c a l l y  growing c o s t s  o f  personnel .  

1 )  For  comparison concerning t h e  degree  o f  ra t iona l i za t ion /com-  
p u t e r i z a t i o n  reached (1982 f i g u r e s )  h e r e  some very  rough 
f i g u r e s  are given:  A u s t r i a  (popu la t i on  approx. 7.5 m i l l i o n )  
employs 67,000 persons,  (FTE) i n  t h e  f i nance  s e c t o r .  With a - - 
popu la t ion-  of  approx. 8.2 m i l l i o n  i n  Sweden t h i s  would mean 
roughly 72.000 FTE. Acu ta l  Swedish employment is  29,000 FTE. 
I n  t h e - ~ e d e r a l  Republ ic of  Germany t h e  corresponding f i g u r e  
is 550,000 FTE (popu la t ion  approx. 62 m i l l i o n ) .  ( A  correspond- 
i n g  employment i n t e n s i t y  would mean 72,500 FTE f o r  Sweden.) 
A r e c e n t  e s t i m a t e  f o r e s e e s  a l ong  t e r m  reduc t i on  of  f i nance  
s e c t o r  employment o f  60,000 FTE (which would correspond t o  
about  8,000 FTE i n  Sweden. The Swedish s tudy  e s t i m a t e s  t h e  
f u r t h e r  reduc t i on  i n  t h e  1980 's  t o  9-10,000 FTE). 



Tab le  2 :  Enployment i n  Sviedish Banks 

Year Persons  Of which p a r t -  Cor respond ing f u l l -  
t i m e  employed t ime e q u i v a l e n t s  (EYE) 

:: of  which manage r i a l  p o s i t i o n s  accounted f o r  1,440,  s u p e r v i s o r y  
ones  f o r  5,670 p o s i t i o n s .  

Tab le  3:  Development o f  A d m i n i s t r a t i v e  Cos t  i n  Swedish Banking 
( m i l l i o n  Swedish Kronor) '  

Year Cost  of  , % o f  O the r  Admin. Sum Admin. cost i n  
Personne l  T o t a l  Cos t  Admin.% o f  ave rage  

Cos t  x Cost  b a l a n c e  sum:: x 

x a d m i n i s t r a t i v e ,  f i n a n c i a l  and o t h e r  c o s t  

::x ( ba lance  sum beg inn ing  of y e a r  + ba lance  sum end o f  y e a r ) : 2  

The r a t i o  between cost o f  p e r s o n n e l . a n d  a d m i n i s t r a t i v e  
c o s t  f o r  banks on t h e  ave rage  deve loped between 1955, 77%, t o  
1978, 54%. 

During t h i s  t i m e ,  t h e  work ing hou rs  w e r e  reduced ,  s e r v i c e s  
d r a s t i c a l l y  expanded. A number o f  mergers  took  p l a c e  ( w i t h  coc- 
sequen t  c l o s u r e s  o f  b ranch  o f f i c e s ) .  The number o f  a c c o u n t s  and 
t r a n s a c t i o n s  mushroomed. Compute r i za t ion  w a s  i n t r oduced .  From 
t h e  midd le  o f  t h e  1970 ' s  a  new g e n e r a t i o n  of  computing sys tems 
w a s  be ing  i n s t a l l e d  compr i s i ng  a  nat ion-wide da ta -ne t  and on- 
l i n e  i n t e r a c t i v e  o p e r a t i o n s  a t  te l lers,  i n t r o d u c t i o n  o f  au to -  
mated te l ler  machines etc. (The s t u d y  g i v e s  no d e t a i l s  abou t  
t h e  growth i n  t h e  number o f  t r a n s a c t i o n s  a s  p e r t i n e n t  s t a t i s t i c s  
a r e  n o t  a v a i l a b l e .  I t  h a s  n o t  been p o s s i b l e  t o  compi le  t h e  t o t a l  
i nves tment  i n  c o m p u t e r i z a t i o n  s o  f a r )  . 
Genera l  Economic C o n d i t i o n s  i n  Sweden Dur ing t h e  1980 's  

The economic o u t l o o k  f o r  Sweden f o r  the 1980 's  is  b leak .  
The e s t i m a t e d  ave rage  a n n u a l  growth i n  t h e  g r o s s  n a t i o n a l  p roduc t  
is  expec ted  t o  be 2.5% (a low estimate f o r  t h e  19801s ,  however, 
f o r e s e e s  a n  ave rage  annua l  growth by o n l y  1 ' . 1 % ) .  The l a b o u r  
market  w i l l  c o n t i n u e  t o  be s l u g g i s h ,  which means a  s low growth 



for Sanks to be expected as far as narket growth or growth of 
transactions is concerned. As there most likely will be a very 
slow growth in volume, banks may have to compete with quality 
and services. Xost likely new services will have to be taken 
over (e.g. to utilize the capacity of the general data-net of 
Sweden, which has been in operation since 1380 and which will 
be completed by 1985, allowing virtual message switching and 
distributed computing over the entire country). 

Investment, Productivity Totential, New Services 

The study comprises a stock-taking of on-going and decided 
upon investment into computers and systems; further interviews 
with a great number of banks on planned investment of the same 
type; further a number of studies in other countries concerning 
the banking systems there have been penetrated. 

Interviews with Swedish bankers and.personne1 representa- 
tives have comprised organizational changes, new market segments, 
new services to be offered, the effects of new technology on the 
working situation etc. Interviews with banks and consulting 
organizations abroad as well as with computing and system firms 
abroad and in Sweden have been undertaken. 

The study concludes: 

- Investment into systems and computing under way or 
in mature planning stages reduce employment by 
between 9,000 and 10,000 full-time employees (equi- 
valent) ; 

- The number of branch offices will be reduced by 
one sixth; 

- The net effects of planned investment will be of 
marginal type only as the personnel made superfluous 
will be kept employed in other tasks; 

- New services under way or contemplated will not 
provide enough new jobs to compensate the ration- 
alization effects of the new technology. 

The investment under way to mature during the 1980's com- 
prises: 

Computer: main frames + 10 units 
distributed approx. 280 units 
together approx. 300 to 400 % of growth 

Termina1s:writers + 2,200, screens + 4,000 units 
together: 1 terminal per employed 

Automatic 
teller 
machines: up to 2,000 units 



Sank no te  
boxes : up t o  3,500 

( t h e  account goes i n t o  much deeper d e t a i l ) , .  

The consequences a s  t o  jobs be ing  made super f luous  a s  w e l l  
a s  new jobs c r e a t e d  have then  been es t ima ted ,  i n  coopera t ion  
w i th  bankers ,  personnel  r e p r e s e n t a t i v e s ,  c o n s u l t a n t s ,  etc.  The 
e s t i m a t e  comes t o  minus 10,600 and p l u s  670 ( f o r  new FTEs). 

New s e r v i c e s  t o  be o f f e r e d  du r ing  t h e  1380's a r e  d i scussed  
and es t imated  a s  t o  t h e i r  employment consequences. The main 
conc lus ions as t o  s e r v i c e  development may be summarized i n  t h e  
fo l low ing  way : 

- Extension of f unc t i ons  o f f e r e d  a t  p r e s e n t ,  as f a r  
as p o s s i b l e ;  

- Development of new services, f o r  example 

Household budget accounts ( t o  "smooth" t h e  
cash f low o f  t h e  i n d i v i d u a l  household) ;  

- Extended bus iness  s e r v i c e s ,  e.g. in fo rmat ion .  services, 
a n a l y t i c a l  s e r v i c e s  (he lp ing  i n  p a r t i c u l a r  s m a l l  
bus inesses  t o  ana lyse  t h e i r  accounts  and t o  suppor t  
o t h e r  a n a l y t i c a l  s e r v i c e s  t o  improve/support  manage- 
ment o f  t hose  f i r m s ) ;  

- (Extended) i n t e r a c t i v e  banking; 

- Serv i ce  around t h e  c lock ;  

- Fur the r  development towards t h e  "cash- less s o c i e t y "  
(e .g .  by extending u t i l i z a t i o n  o f  pay c a r d s ,  many 
more services t o  become a v a i l a b l e  "by p l a s t i c  card"  
i n s t e a d  of by cash money, even t o  reduce t h e f t ,  damage 
and robbery)  ; 

- Extended use  o f  t h e  " e l e c t r o n i c  v a l l e t "  (which is an 
a l t e r n a t i v e  t o  t h e  p l a s t i c  c a r d  making t h e  t rans -  
a c t i o n  l e s s  r i s k y  and a l s o  somewhat s imp le r  f o r  t h e  
r e c i p i e n t  of money); 

- I n t roduc t i on  o f  a " u n i t y  account " ,  i n s t e a d  of  having 
t o  a t t a c h  s p e c i f i c  cond i t i ons  t o  s p e c i f i c  accounts ,  
making it p o s s i b l e  t o  e.g. d i f f e r e n t i a t e  t h e  i n t e r e s t  
pa id / l ev ied  i n  one and t h e  s a m e  account .  

The employment c r e a t i o n  p o t e n t i a l  of such new s e i v i c e s  i s  
be ing  es t imated  a t  3,000 FTE by t h e  yea r  1990 ( t h i s  makes 
necessary  a major educa t i ona l  and t r a i n i n g  e f f o r t  f o r  t h e  banks ) .  

The approximately 3,000 new jobs w i l l ,  however, t o  between 
30 and 50% be f i l l e d  w i th  persons,  who a r e  be ing kep t  employed, 
d e s p i t e  t h e i r  jobs have been taken over  by computers o r  l o s t  



f o r  o the r  reasons.  The new employment t h u s  w i l l  be correspond- 
inq ly  . lower. 

A s  f a r  a s  t h e  o rgan i za t i ona l  consequences , fo r  banks a r e  
concerned, techno log ica l  development has made poss ib l e  and w i l l  
cont inue t o  make p o s s i b l e  both decen t ra l i za t i on  and c e n t r a l i z a -  
t i o n  of s e r v i c e s  and t asks .  

Scenar io Development t o  V isua l ize  New A l t e rna t i ve  Developments 

So f a r ,  t h e  Swedish s tudy i n  p r i n c i p l e  fo l lows t h e  Henize 
proposal .  I t  occas iona l l y  goes a s  much i n  d e t a i l  a s  Henize 
proposes. However, it does not  i n v e s t i g a t e  f o r  example t h e  
employment consequences i n  computer manufacturing i n d u s t r i e s  
e t c . :  t h e  aim of t h e  Swedish s tudy is  d i f f e r e n t  from t h a t  of 
~ e n i z e ' s l )  . 

What t h e  Swedish s tudy provides now is very d i f f e r e n t  from 
Henize i n s o f a r  a s  it, s o  t o  speak, p r o j e c t s  a m i r ro r  image of 
t h e  f u t u ~ e  and b r i ngs  i t  before  today 's  dec i s i on  makers and t h e  
groupings i n t e r e s t e d  i n  t h e  f u t u r e  of banking and employment i n  
it. 

Based on t h e  now a v a i l a b l e ,  t o  some e x t e n t  a l s o  on  develop- 
ments d i s c e r n i b l e  (and a v a i l a b l e  e .g .  i n  t h e  United S t a t e s  of 
America), f i v e  major po l i c y  a l t e r n a t i v e s  f o r  banking a r e  t rans -  
formed i n t o  "model bank o f f i c e s "  of 1990. The f i v e  pro to types  
a r e  c a l l e d  

( a )  Lending c u l t u r e ,  
(b )  Finance bout ique,  
( c )  Automatic bank, (Autobanks) 
(d )  Personnel  - t h e  banks' fbremost resource ,  and 
( e )  The economizing bank (Hibernat ion S t ra tegy )  . 
The a l t e r n a t i v e  scena r i os  a r e  extremes i n s o f a r  a s  most 

l i k e l y  none of them w i l l  m a t e r i a l i z e  i n  i ts "pure" form. For 
t h i s  reason and a f t e r  thorough d i scuss ion  of t h e  f i v e  a l t e r -  
na t i ves  i n  a g r e a t  number of groups, t he  scenar ios  w e r e  col -  
lapsed i n t o  two scenar ios ,  Alpha and Beta (see below).  

1 )  Nei ther  Henize (whose aim i t is t o  es t ima te  the  t o t a l  employ- 
ment e f f e c t s )  no r  Hedberg/Mehlmann (who a r e  concerned wi th-  
employment i n  banking on ly )  pay a t t e n t i o n  t o  t h e  secondary 
employment e f f e c t s  of  t h e  d r a s t i c a l l y  extended banking ser- 
v ices  dur ing  t h e  per iod  under s tudy,  ne i t he r  t h e  re t rospec-  
t i v e  one nor  t h e  t i m e  t o  come. Even i f  many of t h e  services 
o f f e red  a r e  of genuine banking type,  no t  a f f e c t i n g  employ- 
ment elsewhere,  a major p a r t  of them c e r t a i n l y  w i l l  have had 
andwi l l  have e f f e c t s  on employment elsewhere,  e.g.  i n  f i rms 
o r  a t  work p laces  (cash payments have p r a c t i c a l l y  d isappeared,  
wi th  theexcept ion of  desk s a l e s .  The Swedish s o c i a l  insurance 
e.g. has completely abandonded a l l  k inds of cash s e r v i c e s ) .  



D2positor - o r  Lending - Cul tu re  

Banks a r e  t r a d i t i o n a l l y  dominated by t h e  borrowing o r  
c r e d i t  c u l t u r e .  Promotion is v i a  c r e d i t  depar tments .  I n  p r in -  
c i p l e  money i s  made a v a i l a b l e  from d e p o s i t o r s  and g iven ,  a g a i n s t  
nroper f e e s ,  t o  f i rms  o r  people who need t o ,  temporar i l y ,  
Lorrow money from t h e  banks. Since t h e  c a p a c i t y  of  banks t o ,  
p r o f i t a b l y ,  make money a v a i l a b l e  t o  borrowers depends on t h e  
amount and d u r a t i o n  o f  d e p o s i t s  made, banks have t o  s t i m u l a t e  
d e p o s i t o r s  t o  p u t  t h e i r  sav ings a t  t h e  bank 's  d i s p o s a l .  The 
banking p o l i c y  " l end ing  c u l t u r e "  o r  " d e p o s i t o r s '  c u l t u r e "  
imp l i es  t h a t  more emphasis is  paid t o  t h e  h i t h e r t o  neg lec ted  
"supply s i d e " .  (The s h i f t  i n  emphasis i n  t h i s  d i r e c t i o n  took 
p lace  about  s i x  t o  seven yea rs  ago. The exper ience  has been 
q u i t e  p o s i t i v e .  The p o l i c y  emphasis permi ts  f u r t h e r  development 
imply ing i n  p a r t i c u l a r  c o n s u l t a t i o n  and adv ice  g iven  t o  depos- 
i t o r s  a s  t o  how t o  make t h e  most of t h e i r  money.) 

Th i s  p ro to type  imp l i es  f u r t h e r  development of  c o n s u l t i v e  
s e r v i c e s ,  d i f f e r e n t i a t i o n  of depos i to ry  s e r v i c e s ,  placements 
and s o  f o r t h .  I n  i t s  extreme form it w i l l  t o  some e x t e n t  be a t  
t h e  expense o f  te l le r  s e r v i c e s ,  which w i l l  be automated a s  f a r  
a s  poss ib le .  

The q u a l i f i c a t i o n s  of t h e  personnel  w i l l  s h i f t  q u i t e  d ras-  
t i c a l l y .  T h i s  t ype  of  banking is personne l - in tense .  I t  w i l l ,  
compared t o  t h e  p r e s e n t  s i t u a t i o n ,  mean a r e d u c t i o n  amounting 
t o  approx. 4,000 jobs by 1930. 

Amongst t h e  p ros  and cons enhancing o r  c o n s t r a i n i n g  t h i s  
type of  development, e x t e r n a l  cond i t i ons  s e e m  t o  Se  most 
impor tant  ( f i s c a l / f i n a n c i a l  po l i cy ,  g e n e r a l  economic climate, 
p o i i t i c a l  t endenc ies  towards s o c i a l i z a t i o n  e t c )  . 

The " f i n a n c e  bout ique"  i s  being b u i l t  around t h e  i dea  of  
banks be ing  med ia to rs .  A bank i tem o f t e n  s t a r t s  w i th  a  connec- 
t i o n  made, i n  which t h e  bank may o r  may n o t  p lay  a  r o l e .  I t  ends 
w i th  a  f i n a n c i a l  t r a n s a c t i o n .  Given t h e  f a c t  t h a t  banks have 
access  t o  powerfu l  da ta -ne ts ,  they may a t t r a c t  branch o f f i c e s  
of o t h e r  bus inesses  t o  t h e i r  branch o f f i c e s  o r ,  under. s p e c i f i c  
c i rcumstances,  a l s o  act  a s  agen ts  f o r  o t h e r  f i rms .  A f i nance 
bout ique  may c o n s i s t  of  a  bank o f f i c e ,  which a l s o  houses a 
t r a v e l  agen t ,  a n  insurance agency, a  ma i l  o r d e r  agen t ,  a  
lawyer 's  o f f i c e ,  perhaps a l s o  a s o c i a l  s e c u r i t y  o r  s i m i l a r  
o f f i c e .  A s  mentioned, some of t h e  s e r v i c e s  may o r  may no t  be 
o f f e r e d  by t h e  banks. It should be reminded of  t h a t  f o r  example 
banks o f t e n  act  as l e g a l  a d v i s e r s .  Th i s  t ype  o f  banking s e r v i c e  
might be o f f e r e d  t o  a  wider range of customers.  

A pro to type  f i nance  bout ique may be c h a r a c t e r i z e d  i n  t h e  
fo l low ing  way: i t  w i l l  n o t  be t h e  genera l  branch bank b u t  r a t h e r  
comprise on ly  approx. one s i x t h  of t h e  branch o f f i c e s . I t  w i l l  
provide bo th  manual and automat ic  bank s e r v i c e s .  I t  w i l l  
assemble a number of  cash t r a n s f e r  p o i n t s ,  which now a r e  



d ispe rsed  and d i s t r i b u t e d .  I t  w i l l  i n p l y  a c t i v e  s e l l i n g  of bank 
s e r v i c e s ,  e .g .  c a p i t a l  brok ing i n  combinat ion w i t h  e l e c t r o n i c  
s e r v i c e s  o f  d i f f e r e n t  t ypes  i n c l u d i n g  a c c e s s  t o  networks, te le- 
t yp ing  and te lecomput ing s e r v i c e s  and s o  f o r t h .  

Although t h i s  t ype  o f  s e r v i c e  imp l i es  a c t i v e  s e l l i n g  of  
bank s e r v i c e s ,  i t s  employment consequences would imply a  g r e a t e r  
reduc t i on  o f  jobs than  t h e  p rev ious  a l t e r n a t i v e .  

Th i s  t ype  o f  arrangement is i n  o p e r a t i o n  a l r e a d y ,  a l though 
t o  a very  l i m i t e d  e x t e n t .  I t  w i l l  most l i k e l y  never  be  t h e  most 
f r e q u e n t l y  a p p l i e d  t ype  o f  bank branch.  I Jever the less ,  under 
c e r t a i n  c i rcumstances  it has  a good f u t u r e .  

The Automatic Sank 

The au tomat ic  bank i s  t h e  most i n t e n s e l y  automated a l t e r -  
n a t i v e ,  imply ing t h e  most d r a s t i c  reduc t i on  i n  personne l .  1.t 
would u t i l i z e  a l l  t h e  t e c h n o l o g i c a l  p o s s i b i l i t i e s  a v a i l a b l e  
and c a p i t a l i z e  on t h e  s u r p r i s i n g l y  p o s i t i v e  r e c e p t i o n  t h e  
automated te l le r  machine has  exper ienced.  People have l e a r n e d  
t o  o p e r a t e  s imple  au tomat ic  machines. The t e l e t e x t  development 
may b e  pushing t h i s  t ype  of  a l t e r n a t i v e  forward. However, it 
w i l l  a l s o  make necessary  t h e  a v a i l a b i l i t y  of  " f u l l  s e r v i c e  
o f f i c e s n  e lsewhere.  I t  would, t h u s ,  mean a c e n t r a l i z a t i o n  of  
q u a l i f i e d  bank s e r v i c e s  and counse l l i ng .  The customer must be 
p repared  t o  a c c e p t  t h i s  c e n t r a l i z a t i o n .  I t  would a l s o  imply a 
f u r t h e r  development o f  p repared  documents (e. g . prepared pay 
s l i p s ' a t t a c h e d  t o  i n v o i c e s ,  based on o p t i c a l  c h a r a c t e r  read ing  
o r  o t h e r  t ypes  o f  automated t r e a t m e n t ) .  Handl ing o f  cash  would 
d e c l i n e .  One c o n s t r a i n i n g  f a c t o r  may be  t h a t  banks would n o t  
want t o  l o s e  t h e i r  i d e n t i t y  v is -d-v is  t h e  customer t o  an e x t e n t  
s o  t h a t  t h e  customer does n o t  know w i t h  which bank he is  comrnun- 
i c a t i n g .  

Th i s  a l t e r n a t i v e  would make p o s s i b l e  a  reduc t i on  o f  perhaps 
more than  50% o f  t h e  pe rsonne l  employed a t  p resen t .  

O f f e r i n g  Personnel  S e r v i c e s  

Banks a l l  o v e r  t h e  wor ld a d v e r t i s e  t h e  s e r v i c e s  of  t h e i r  
competent employees: "Our personne l  is o u r  utmost  resou rce " .  
T h i s  t ype  o f  banking s e r v i c e  would o f f e r  t h e  h i g h e s t  degree o f  
q u a l i t y  i n  banking. Th i s  a l t e r n a t i v e  might p o s s i b l y  a l s o  come- 
about  because of employment r e g u l a t i o n  a c t s ,  e .g .  n o t  p e r m i t t i n g  
l ay -o f f s  of personnel .  The banks would then  have t o  employ t h e i r  
personne l  i n  t h e  most u s e f u l  o r  meaningful  ways. Th is  a l t e r -  
n a t i v e  would mean no change i n  employment. 

The Economizing Bank 

The economizing bank w i l l ,  g iven  t h e  investment  f o r  growth 
made du r ing  t h e  1970's and g iven  t h e  (over-)  c a p a c i t y  a v a i l a b l e ,  
be h e s i t a n t  t o  i n c u r  f u r t h e r  f i x e d  c o s t .  I t  would e i t h e r  keep 
i t s  computing equipment l onge r  than in tended o r  go f o r  l e a s i n g  
i n s t e a d  of buying. I t  would, i n  p r i n c i p l e ,  be t r y i n g  t o  c u t  i ts  



7 - 7 7  - ~ . . , , ~ s t . , , ~ r ? t s  a s  w e l l  a s  c c s t s  a s  much a s  p o s s i b l e .  I t  would also 
r cduce  i t s  t r a i n i n g  a c t i v i t i e s  f o r  pe rsonne l .  I t  i s ,  i n  
? r i n c i p l e ,  a  p a s s i v e  s t r a t e g y .  

Coinparison o f  t h e  A l t e r n a t i v e s '  Employment E f f e c t s  

T h e  n e t  e f f e c t s  ( p r e s e n t  personne l  minus pe rsonne l  sav ings  
p l u s  new jobs  c r e a t e d  = ,new employment) a r e  p l o t t e d  a l o n g  a  
l i n e  on ;;hick a  z c a l e  imply ing f u l l  t i m e  e q u i v a l e n t s  is used. 
The fo l l ow ing  p i c t u r e  would appear  f o r  t h e  f i v e  s c e n a r i o s :  

I I I 
I 1 

1 4000 22700 25000 2  9000 
= 1380 

Banking S e c t o r  Employment ( F u l l  T ine  E q u i v a l e n t s )  

a  = Automated Bank; b  = F i n a n c i a l   boutique";^ = Depos i t o r  
C u l t u r e ,  and Economizing Bank; d  = Personne l  as Pesource.  

A s  announced b e f o r e ,  t h e  Swedish s t u d y  ~ i v e s  t h e  r e a d e r  t o  
unders tand  t h a t  au tomat ion  is n o t  something which is  "g iven from 
t h e  o u t s i d e " ,  b u t  t h a t  it depends on t h e  g e n e r a l  v iews b u t  a l s o  
t h e  p o l i c i e s  adop ted  bo th  i n  s o c i e t y  and,  of c o u r s e ,  w i t h i n  t h e  
banks and amongst t h e  un ions ,  what "ph i losophyR is  s e l e c t e d  f o r  
bank automat ion.  Also Henize con f ron t s  t h e  o p t i o n s  o f  t h e  tech-  
n i c a l l y  f e a s i b l e  w i t h  t h e  economical ly  f e a s i b l e .  Hedberg/Mehl- 
mann i n t r o d u c e  beyond t h i s  t h e  market-wise f e a s i b l e ,  t h e  
s o c i a l l y  f e a s i b l e  and t h e  p o l i t i c a l l y  f e a s i b l e .  

To S e l e c t  a  F u t u r e  

The f i v e  a l t e r n a t i v e s  w e r e  p u t  b e f o r e  a  number o f  groups o f  
r e l e v a n t  d e c i s i o n  makers and e x p e r t s ,  a s  w e l l  a s  un ion  represen-  
t a t i v e s .  

The outcome o f  t h i s  feed-back p rocess  r e s u l t e d  i n  a  con- 
c l u s i o n  s a y i n g  t h a t  two a l t e r n a t i v e s  shou ld  be deve loped,  one 
based on t h e  p r i n c i p l e  o f  t h e  o p t i o n  "personne l  a s  a  r e s o u r c e " ,  
t h e  o t h e r  on the "economizing bank". However, bo th  o f  them 
shou ld  a l s o  i n t e g r a t e  f e a t u r e s  from t h e  o t h e r  o p t i o n s .  

The employment consequences i n  b r i e f  would be f o r  t h e  Alpha 
o p t i o n  approx.  24,000 FTEs, f o r  the Beta s c e n a r i o  between 
25,500 and 27,000; 

Imp lenen ta t ion  

I n  t h e  conc lud ing  c h a p t e r s  s t r a t e g i e s  a r e  be ing  developed 
t o  t h e  implementat ion o f  f u t u r e  o p t i o n s .  

F u r t h e r ,  t h e  q u a l i f i c a t i o n s  o f  t h e  banking pe rsonne l  of  
1990 acco rd ing  t o  t h e  a l t e r n a t i v e s  a r e  be ing  s p e c i f i e d  and 
broken down i n t o  a  s u b s t a n t i a l  number of c a t e g o r i e s .  A t r a i n i n g  
s t r a t e g y  is b e i n g  dev i sed .  I t  is based oa  t h e  expec ted  



Zeveiopzent of var ious pro fess iona l  ca tego r i es .  

';he est imated development ( dec l i ne )  of employment i n  ban!;s 
i s  compared wi th  recent ly  publ ished f o recas t s  from France, 
(Nora & Minc 1 9 7 9 )  and an Aust ra l ian  inves t iqa t ion .  Both fore- 
c a s t s  a r e  approximately i n  l i n e  wi th t h e  f o recas t  by Hedberg/ 
Mehlmannl). I n te rna t i ona l  conparisons a r e  not always q u i t e  
va l i d ,  s i nce  the  banking s e c t o r  i n  most cases is regu la ted i n  
one way o r  the  o the r .  A comparison of t h e  Swedish banking sec- 
t o r  wi th  i ts  equ iva lents  i n  o t h e r  coun t r i es  i s  f u r t h e r  con- 
s t r a i n e d  because of  the  q u i t e  subs tan t i ve  d i f fe rences  i n  t h e  
l e v e l s  of automation and even i n teg ra t i on .  A s  i nd ica ted above, 
e.g. t h e  " i n t e n s i t y "  of accounts held i n  t he  broad populat ion 
is  probably much h igher  i n  Sweden than i n  o the r  count r ies .  The 
same is t r u e  when it comes t o  d ispers ion  of cash cards  o r  c r e d i t  
cards  t o  broad masses. Also t he  a v a i l a b i l i t y  of on- l ine 
connected ATMs, which a re  not  bank-speci f ic is q u i t e  unique. 
This  even impl ies  t h a t  a subs tan t i ve  share  of t h e  Swedish pop- 
u l a t i o n  is  acquainted wi th ATMs, has accepted t h i s  s tage  of 
development of automation and most l i k e l y  i s  prepared t o  accept  
f u r t h e r  s t e p s  i n  t h a t  d i r ec t i on ,  compared with t he  average 
c i t i z e n  i n  o the r  (European) coun t r ies .  

This  development a l s o  impl ies t h a t  many of t h e  e a r l y  
f a i l u r e s  and mistakes i n  t h e  process of automation, have been 
overcome, a l ea rn ing  process which obviously i s  unavoidable. A s  
an i nd i ca t i on  of t h e  t r u s t  i n  t h e  fool-proofness and techn ica l  
r e l i a b i l i t y  it may be mentioned t h a t  the  f i r s t  ATM network i n  
Germany, which a t  p resent  is i n  an advanced t e s t  phase, permits 
payments of up t o  DM 300.-, whereas t h e  w e l l  run i n  country- 
wide inter-bank on- l ine AT13 system i n  Sweden permits payments 
o f  up t o  DM 800.- (Skr. 2,000.-)  a t  a time. The next s t e p s  i n  
t h e  techno log ica l  development a f f e c t i n g  t h e  banking sec to r  most 
l i k e l y  w i l l  be t h e  extension of t h e  u t i l i z a t i o n  of  cash cards 
t o  a t  l e a s t  l a r g e r  r e t a i l  o u t l e t s  but a l s o  towards t h e  introduc- 
t i o n  of t h e  "e l ec t ron i c  v a l l e t " ,  i . e .  t h e  microprocessor- 
equipped p l a s t i c  card ,  which may be "charged" wi th "e lec t ron ic  
cash".  I t  may be used ins tead  of cash i n  payinq f o r  telephone 
c a l l s ,  p e t r o l  a t  non-manned p e t r o l  s t a t i o n s ,  publ ic  t ranspor t -  
a t i o n ,  a t  r e t a i l  s t o r e s  of many d i f f e r e n t  k inds, e t c .  

The advantage of t h e  e l e c t r o n i c  v a l l e t  i s  t h a t  it may be 
operated without access t o  on- l ine networks, thus  permi t t ing 
i t s  d ispers ion  t o  a wider range of po in ts  of s a l e s ,  even t o  
those where t h e  frequency of u t i l i z a t i o n  would not  motivate 
on- l ine connect ions around the  c lock.  

Henize's assumption t h a t  people i n  genera l  would be pre- 
pared t o  a l l o t  approximately t h e  same s l i c e  of t ime o r  of 
money t o  c e r t a i n  a c t i v i t i e s  i s  disregarded when it comes t o  
a s s u e  con t inu i t y  of money handling/manipulat ing behaviour. 

1 )  Cf., however, Schmidt, H.D.  1980, who es t imates  employment 
i n  banking i n  the  Federal  Republic of Germany t o  increase 
by 80,000 between 1980 and 1990. 



Once people have esper ienced how much more convenient  i t  is t o  
avo id .queuing a t  bank t e l l e r s  b u t  a l s o  no t  ?,aving t o  c a r r y  
around cash,  they seem t o  be more and more pre2ared t o  t a k e  
advantage o f  a new technology,  i n  p a r t i c u l a r  a s  t h a t  technology 
does no t  imply c o s t  i n c r e a s e s  worthwhi le t a l k i n g  about .  

A t t i t u d e s  Towards Changing Jobs  

The exper ience  banks and t h e i r  customers have made du r ing  
a g radua l  t r a n s i t i o n  t o  h ighe r  degrees o f  automat ion seems, 
a g a i n s t  t h e  background of  t h e  Swedish exper ience ,  t o  be q u i t e  
p o s i t i v e .  The tendency has  been t h a t  no t  on l y  businessmen and 
account ing o f f i c e r s  i n  i n d u s t r y  and bus iness  have tended t o  
i n t e g r a t e  banking r o u t i n e s  i n t o  bus iness  r o u t i n e s  o r ,  i n  t h e  
p r i v a t e  case, t o  p repare  t h e i r  banking bus iness  a t  home. I t  has 
a l s o  l e d  t o  t h a t  more and more banking s e r v i c e s  are handled i n  
an impersonal way, e.g. by m a i l ,  by means of  prepared documents 
and o p t i c a l  cha rac te r - read ing  prepared s t a t i o n a r y .  Th is  t r e n d  
may con t inue  i f  e.g. t e l e t e x t  i s  be ing  adopted more generaJ ly  
(which assumes a wider  u t i l i z a t i o n  than  on ly  t h a t  i n  connect ion 

w i th  bank b u s i n e s s ) .  Seve ra l  tendenc ies  obv ious ly  ampl i fy  t h e  
t r e n d  towards a l e s s e n i n g  need t o  make persona l  ca l ls  a t  bank 
o f f i c e s .  A t  t h e  same t i m e ,  however, t h e  g r e a t e r  e a s e  i n  commun- 
i c a t i n g  w i t h  banks may have induced t h e  genera l  p u b l i c  t o  make 
use of  bank s e r v i c e s  t o  a g r e a t e r  e x t e n t  than be fo re .  So t h e r e  
may have been a counter - t rend  imply ing t h a t  people use banks 
more than be fo re .  P a r t  o f  t h i s  is done by means of automat ion 
o r  d i s t a n t  handl ing,  p a r t  o f  it, however, a l s o  has l e d  t o  more 
f requen t  ca l ls ,  f o r  d i f f e r e n t  more s o p h i s t i c a t e d  s e r v i c e s  and 
consequent ly pe rsona l  ca l ls  with  a d i f f e r e n t  con ten t ,  r e q u e s t i n g  
a d i f f e r e n t ,  "h igher"  competence from t h e  bank c l e r k s '  s i d e .  

The personne l  a t  most banks, t h u s ,  have been s u b j e c t  t o  
f a i r l y  d r a s t i c  changes i n  t h e i r  working cond i t i ons  and w i l l  
exper ience  f u r t h e r  changes s t i l l  t o  come. In  t h e  Hedberg/Mehl- 
nann r e p o r t  a n  o l d e r  s tudy ,  i n  which Hedberg and o t h e r s  p a r t i -  
c i p a t e d ,  i s  summarized. I t  r e f l e c t s  t h e  a t t i t u d e s  of  banking 
personnel  t o  t h e  changes which came as a consequence of t h e  
computer izat ion dur ing  t h e  1960 's  and 1970's up t o  t h e  mid- 
1970's.  An e x c e r p t  of t h i s  i s  given o v e r l e a f .  

The r e s u l t s  of  t h e  a t t i t u d e  s tudy  show t h a t  t h e  e f f e c t  o f  
t h e  i n t r o d u c t i o n  of computers i s  by no means uniform. One can  
observe,  when it comes t o  v a r i a t i o n  o f  work, t h a t  two t h i r d s  
exper ience a g r e a t e r  v a r i a t i o n  of t a s k s ,  a s  a consequence of  
computer izat ion ( a t  t h e  s a m e  t i m e  25% say  t h e  work has become 
more un i form).  But a l s o  t h e  c h a r a c t e r  of  work has become more 
r e p e t i t i v e  f o r  many (58%) whereas f o r  a minor i t y  r e p t i t i v e n e s s  
has dec l ined .  

Quick d iscovery  o f  e r r o r s  seems t o  be a uniformly and 
p o s i t i v e l y  exper ienced consequence, b u t  a l s o  t h e  obv ious ly  
d r a s t i c a l l y  reduced d iscovery  of  m is takes  made through 
co l l eagues  ( t h e  computer i n d i c a t e s  t o  t h e  c le rk /opera to r  t h a t  he 
is j u s t  about t o  commit an  e r r o r .  H e  can c o r r e c t  himself  i n s t e a d  
of be ing c o r r e c t e d  by c o l l e a g u e s ) .  



Table 4 :  E f f e c t s  of  Computer izat ion on i.:ork So les  and Or52z2i- 
z a t i o n  of  !.?orkt a s  Experienced by Eank C le rks  

i nc reased  unchanged dec l i ned  

Var ia t i on  
of  t a s k s  
of equipment, forms 

machinery 
r e p e t i t i v e  work 

Goals, Con t ro l s ,  Feedback 
mis takes d iscovered  
qu ick  e r r o r  n o t i f i c a t i o n  

Workpace, Working t ime 
workpace 
s e l f  c o n t r o l  o f  workpace 
c o n s t a n t  work 
convenient  working hours  

Superv is ion  
freedom from d e t a i l e d  

s u p e r v i s i o n  
s u p e r o r d i n a t e s '  knowledge 

of  work 

S e l f  Cont ro l  
cho ice  o f  methods 
c h o i c e  of working sequence 
d e c i s i o n  r e s p o n s i b i l i t y  

Knowledge and Train ing.  
chances t o  l e a r n  on t h e  job 8 0  2 0  
use o f  knowledge base 4 4  35 

I n t e r e s t i n g  Job  76 2 4  



The workpace has c :~anced o r  i nc reased  a t  approximately 
equa1 ,sha res  whereas t h e  s e l f - c o n t r o l  o f  th.3 workpace has 
dec l i ned  f o r  many ( t h e  ccmputer c o n t r o l s  t h e  work now). For many 
t h e  workpace i s  unchanged o r  i t  has become inore even, b u t  two 
f i f t h s  f e e l  it has  become more regu la ted .  Q u i t e  a few have had 
t o  complain about  negat ive consequences a s  t o  working hours a s  
a consequence of  t h e  i n t r o d u c t i o n  of computers. 

Banking i s  a t a s k  of minute d e t a i l .  The computer, of 
course ,  b r i n g s  l i t t l e  change, n e v e r t h e l e s s ,  2 3 8  exper ience  less 
d e t a i l e d  superv i s ion ,  most l i k e l y  from s u p e r v i s o r s .  The computer 
i s  superv i s ing  them now, s o  they can d e t e c t  e r r o r s  themselves.  
Th is  means t h a t  t h e  r o l e  of supe rv i s ion  obv ious ly  i s  changing. 
Indeed, it i s  changing q u i t e  d r a s t i c a l l y ,  s o  t h r e e  f i f t h s  f e e l  
t h a t  t h e  s u p e r v i s o r  no l onger  i s  competent t o  c o n t r o l  t h e  
e n t i r e  set o f  t a s k s .  Programmers and systems'  d e s i g n e r s  have 
been i n t r u d i n g  i n t o  t h e  superv isory  sphere .  

One would have expected t h a t  t h e  computer i s  p u t t i n g  
f e t t e r s  upon s e l f - c o n t r o l  o f  t h e  bank c l e r k s '  working cond i t i ons .  
Indeed, t h e  cho ice  of  working methods obv ious ly  is  today much 
more cons t ra ined  f o r  many. The same i s  t r u e  t o  a s l i g h t l y  
l e s s e r  e x t e n t  when it comes t o  t h e  cho ice  o f  t h e  working 
sequence. No one, however, seems t o  have l o s t  r e s p o n s i b i l i t y  
f o r  d e c i s i o n s  taken.  One t h i r d  have exper ienced inc reased  
r e s p o n s i b i l i t y  i n  d e c i s i o n  s i t u a t i o n s .  

Cont rary  t o  a g r e a t  d e a l  o f  p r e j u d i c e ,  t h e  i n t r o d u c t i o n  of 
computers g i v e s  people a chance t o  l e a r n  on-the-job, b u t  a l s o  
t o  use t h e  knowledge base they have acqu i red  over  a l i f e - t i m e ,  
and i n  summary, t o  t h r e e  q u a r t e r s  t h e  job has become more i n t e r -  
es t i n g  . 

On t h e  average,  then ,  t h e  f i r s t  q u i t e  d i f f i c u l t  phase of  
computer i n t r o d u c t i o n  i n t o  banking seems t o  have rendered more 
p o s i t i v e  than  nega t i ve  a t t i t u d e s .  Th is  may be a s u r p r i s e ,  a t  
l e a s t  t o  some observers .  

The a t  l e a s t  moderately p o s i t i v e  c l ima te  t h u s  c r e a t e d  may 
prov ide a p o s i t i v e  a t t i t u d i n a l  base f o r  f u r t h e r  automat ion,  even 
i f  t h e  nex t  genera t i on  of automata t o  be in t roduced may imply 
h ighe r  degrees of  i n t r u s i o n  i n t o  t r a d i t i o n a l  c l e r i c a l . j o b s  i n  
banks and, t h u s ,  be looked forward t o  w i th  mixed f e e l i n g s .  

S t r a t e g i e s  f o r  Sankers ,  Banking Personne l ,  Unions, a s  w e l l  a s  
Government Agencies, t o  Prepare  f o r  and l4eet t h e  Fu ture  

Because o f  t h e  t a s k f o r c e  miss ion  g iven ,  t h e  Swedish r e p o r t  
concludes w i t h  a s e c t i o n  con ta in ing  recommendations t o  o r  op t i ons  
f o r  t h e  i n t e r e s t e d  p a r t i e s  t o  adap t  t o  f u r t h e r  automat ion i n  
t h e  banking s e c t o r .  A s  t h i s  t o p i c  f a l l s  o u t s i d e  of t h e  aims of 
t h i s  c h a p t e r ,  it may s u f f i c e  having mentioned t h e  t i t l e  of t h e  
concluding chap te r  o f  t h e  Swedish s tudy .  



Conciuding Remarks 

This  s h o r t  sumnary o f  tendenc ies  and p o t e n t i a l s  f o r  
f l e x i b l e  automation i n  s e r v i c e  i n d u s t r i e s  i s  by no means ex- 
haus i t ve  and complete. I n  t h e  sources  quote2 much deeper t r e a t -  
ments o f  t h e  t o p i c  a r e  con ta ined  than poss ib l y  cou ld  be r e f l e c -  
t e d  here .  I n  o r d e r  t o  s t i m u l a t e  t h e  th ink ing  p rocess  - r a t h e r  
t h a n , t a k i n g  r e s c u e , t o  an  enumerat ion, which i n  any case  cou ld  
not  be complete and p e r f e c t  - two r e c e n t  r e p o r t s  on t h e  banking 
s e c t o r  have been used a s  examples o f  how one can approach t h e  
ma t te r  of  assessment o f  p o s s i b i l i t i e s  and p o t e n t i a l  e f f e c t s  o f  
f l e x i b l e  automat ion i n  s e r v i c e  i n d u s t r i e s .  The chosen examples 
from t h e  banking s e c t o r ,  a l though showing cons ide rab le  o v e r l a p  
when it comes t o  methods of e s t i m a t i n g  t h e  employment conse- 
quences o f  automat ion i n  t h e  banking s e c t o r ,  a t  t h e  same t ime 
demonstrate widely d i f f e r e n t  views and, consequent ly ,  ang les  
of  approach. The approach by Hedberg and Nehlmann i s  no t  n e a r l y  
a s  d e t a i l e d  and approaching p e r f e c t i o n  a s  t h a t  o f  Henize. A t  
t h e  same time it, however, i n t roduces  major s o c i a l  and s o c i e t a l  
p o i n t s  o f  view, which obv ious ly  a r e  o f  equa l  importance t o  t h e  
d e c i s i o n  makers i n  t h e  banking s e c t o r ,  amongst t h e  un ions,  and 
a l s o  i n  t h e  p o l i t i c a l  s e c t o r  of  a count ry ,  when it comes t o  
a s s e s s i n g  t h e  consequences o f  automat ion i n  non - indus t r i a l  
s e c t o r s .  
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