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INTRODUCTION 

1. The concern about the present employment s i t u a t i o n  and 

prospects, p a r t i c u l a r l y  i n  Europe, and the increased use of robots and 

increasing app l i ca t i on  o f  ever more e f f i c i e n t  computer ( the f i f t h  

generation i.e. the t h i n k i n g  machine) have led t o  f u r t h e r  debate on the  

macro employment impacts o f  technological change i n  the medium and long- 

run. The debate i s  ra ther  complex because the macro impacts o f  

technological change on employment can only be described by a long run 

process o f  growth comprising d i f f e r e n t  phases o f  development dur ing which 

forces i n t e r a c t  w i t h i n  an ever changing framework comprising the s t ructures 

o f  the whole society.  

2. The framework i s  the soc iety ’s  reponse t o  the d i f f u s i o n  o f  

technological change o r  more prec ise ly  t o  the technologica l ly  induced 

growth process given the value system o f  the society,  i t s  aspi ra t ions and 

i t s  mode o f  regulat ion.  The complexity o f  the dynamics i s  reinforced ‘ 

because technological change as it i s  d i f fused,  i s  i t s e l f  changing as a 

consequence o f  the changing framework. Further, d i f f used  technological  

change modif ies the value system, the aspi ra t ions o f  the soc iety  and i t s  

mode o f  regulat ion and i s  a lso modif ied i n  conjunction. Cause and e f f e c t s  

are i nex t r i cab ly  i n te r re la ted .  The growth process i s  the d i f f u s i o n  process 

a t  the macroeconomic leve l .  A re levant example i s  Fordism. 

3. Fordism o r  the f o r d i s t  model features a process o f  growth 

or ig inated form a l i m i t e d  o f  establ ished and up coming branches i n  indust ry  

such as the motor car industry,  the electro-technical  indust ry  and the  

petro-chemical industry,  coupled w i t h  a mode o f  income d i s t r i b u t i o n ,  a 

soc ia l  secur i ty  system and a pat tern of economic p o l i c y  aiming a t  creat ing 

a mass soc ia l  consensus based on mutual i n te res ts .  As such the f o r d i s t  

model l i nked  the evolut ions o f  production and purchasing power i n  a way t o  

egal ize mass consumption and production given a t a r g e t  o f  quan t i f i ed  we l l  
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being. In this process the government was given a clear function in 
guaranteeing purchasing power and social reproduction, by acting as 
regulator in processes of collective bargaining, social securities and 
other collective services. So, Fordism implies a particular mode of 
regulation. Fordism was based on a certain equilibrium between process and 
product innovations, the latter initiated demand growth while the former 
matched increases in productivity with rises in wages. Fordism expands 
throughout the industrial countries, differences being due to countries 
historical and political tradition and the power relation between and 
within the various participants, Fordism enters into crisis hidden at the 
end of the sixties open in the seventies and eighties. 

4. Although some economists put the emphasis on the long run 
when discussing the macro employment impacts of technological change, not 
many of them do so consistently using a pedagogical static description o f  

the diffusion or growth phases. This is dangerous for society because it 
permits economic policy to continue focusing on short term aspects of 
growth neglecting the fact that growth is a structural phenomenon fed by a 
never finished comparison between the aspirations and results issued by the 
society capability. As such the present debate on the macro employment 
impacts of technological change is nothing but a way of adressing the 
following question : what would be the level o f  the achieved aspirations in 
the future i.e. in the post-industrial society given the level of 
achievement in the present or mature industrial one. The answer is the main 
constraint on the implicit consensus of democracy in the future. 

5. On the basis of the above it seems natural to devote the 
next sections of the paper to a description of the growth phases based on 
what has appeared in the past. That will be followed by some policy 
considerations and areas of action. Analysis is first given at the micro 
level. It focuses on innovation. Then it looks to what happens at the macro 
level. 
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I - INNOVATION : A MICRO LEVEL PHENOMENON 

6.  Innovation re la tes t o  product and process. Often it i s  

d i f f i c u l t  t o  d i s t i ngu ish  between both notions. Simply stated, it can be 

sa id t h a t  a process innovation changes the e x i s t i n g  input-output 

c o e f f i c i e n t s  f o r  a given l i s t  o f  products whi le  a product one modif ies 

consumption pa t te rn  both i n  range and q u a l i t y .  So given, a process 

innovation improves e f f i c i e n c y  i n  physical and economic terms. It a f f e c t s  

economy mainly through cost reductions and the enlargement o f  markets 

through p r i c e  e l a s t i c i t i e s  o f  demand. The product one depend on income 

e l a s t i c i t i e s  (1). 

7. A t  the micro l eve l  each innovation whatever i t  i s  i .e.  a 

product o r  process has a l i f e  cyc le  o r  curve which ind icates how it 

develops over t ime measured as the output accounted f o r  by t h a t  innovation. 

The l i f e  curve comprises fou r  main phases namely the pioneer, growth, 

matur i ty,  saturat ion o r  decl ine ones ( 2 ) .  It i s  usua l l y  assumed t o  be S- 

shaped up t o  t h e i r  dec l ine phase w i t h  gradual ly decreasing growth rates o f  

output. While various i n te rp re ta t i ons  and appl icat ions o f  the S-shaped 

growth curve e x i s t ,  they can be reduced t o  two main types : l i m i t e d  

p o s s i b i l i t i e s  fo r  f u r t h e r  technical  improvements given a c e r t a i n  s t a t e  o f  

technology,.versus the l i m i t e d  p o s s i b i l i e s  f o r  f u r t h e r  market penetrat ion 

given a c e r t a i n  ra te  o f  penetrat ion. Usually the two aspects w i l l  be 

i n t e r r e l a t e d  : cost-reducing improvement innovations can increase the r a t e  

o f  d i f f u s i o n  o f  a product ; market saturat ion w i l l  be a strong incent ive 

f o r  product improvement, t o  prevent o r  postpone a dec l ine i n  sales. 

1 An illuminating discussion of the definition to be given to a product or a process can be 
found in O.E.C.D. ; D.S.T.I./S.P.R. 82.44 - Workshop on patent and innovations statistics, 28 
th-30 th june 1982, 29 p .  
2 We deliberately neglect the gestation phase f o r  we focus on innovation rather than on 
invention. An innovation is defined as the first commercial production or use of a new product 
or process. At the macroeconomic level it is innovation which matters for invention without 

I innovation has no meaningful wealth impacts. 
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8 .  The decline phase should be considered an open-ended phase. 
Absolute decline resulting in complete replacement, is but one of the 
possible courses of an innovation following its maturity. Several 
variations to the standard life cycle pattern exist, representing the 
different ways industries may react when faced with saturated markets. 
Little can be said about the length of the various phases of an innovation 
life cycle. Innovations are too diverse in nature and area of application 
to allow any generalization with respect to the length of their lives. Also 
the market conditions at the time and place of introduction will vary 
considerably. Despite uncertainty, about the duration of an innovation life 
cycle, the question of life cycle length is very important for growth for 
the latter one depends strongly, among other things, upon the phase of the 
life curve. Insight into the duration o f  various phase would give insight 
into the growth potential of an economy. 
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9. L i f e  cycle a lso e x i s t s  f o r  innovations on an in ternat ional  

basis. During each phase, both production and d i s t r i b u t i o n  costs favour 

s p e c i f i c  countr ies. Respectively the innovat ive and the i m  t a t i v e  ones, 

i .e.  f i r s t l y  t he  semi- industr ia l ized and secondly the developing countr ies. 

This ind icates t h a t  both i n te rna t i ona l  t rade and c a p i t a l  f lows are l i n k e d  

t o  the innovation l i f e  cyc le  given an i n te rna t i ona l  market d i f f u s i o n  model. 

This model i s  not given once and forever. It depends upon many parameters 

amongst which countr ies’  po l i cy  towards invent ion,  p r o f i t a b i l i t y ,  and 

t r a i n i n g  and re - t ra in ing  o f  labour. Well known examples are Japan and 

Germany. 

II - GROWTH : A MACRO LEVEL PHENOMENON 

10. A t  the macro l eve l  the l i f e  curve transforms i n t o  a curve 

o f  saturat ion o f  the mi l ieu.  It represents the d i f f u s i o n  of the innovation 

t o  the whole economy (bandwagon e f f e c t )  i n  the form o f  creat ion o f  new 

indus t r i es  tending t o  e x p l o i t  a wide range o f  appl icat ions supplied by t h e  

innovation and as such changing the household demand pa t te rn  both i n  range 

and qua l i t y .  The phases o f  the saturat ion curve are featured by i n t e r a c t i n g  

growth forces o r  dynamic interdependencies between macro supply and demand 

i.e. resource a l l o c a t i o n  and income d i s t r i b u t i o n .  The forces depend upon 

the a l l o c a t i o n  o f  the p roduc t i v i t y  and/or q u a l i t y  gains due t o  innovation 

between the c a p i t a l  owners, consumers and workers o f  t he  innovat ive country 

on the one hand and between the l a t t e r  and i t s  competitors on the other. 
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1 1 .  Growth o r  d i f f u s i o n  dynamics i s  mainly constrained by : 

- The input ava i lab i l i ty  and speci f ic i ty  

The f i r s t  one means domestic versus fo re ign  supply. It r e f l e c t s  

both the capacity of a country's i n d u s t r i a l  s t ruc tu re  t o  achieve user- 

suppl ier  coordination and b a r r i e r s  t o  innovat ion a t  the i n te rna t i ona l  

leve l .  The second one i s  re la ted t o  product/process i n t e r a c t i o n  and 

production system complexity. 

- The product/process interaction r e f e r s  t o  the extent t o  which 

d i f f e r e n t i a t i o n  o f  the f i n a l  product involves t h a t  o f  c r u c i a l  inputs,  

components and manufacturing equipment which may constrain d e l i v e r i n g  

f irms. 

- The production system complexity r e f e r s  t o  the technica l  

interdependence o f  equipment, operating pract ices and procedures both 

w i t h i n  and between the various stages o f  manufactures. The more complex a 

production system, the greater t he  const ra in ts  t o  changing any o f  i t s  

component parts.  These const ra in ts  are i n  p a r t  mater ia l  : i f  the  d i f f e r e n t  

physical components o f  the system are interdependent o r  are t o  i n t e r a c t ,  

each component must be adjusted t o  the p a r t i c u l a r i t i e s  o f  the others, f o r  

example, i n  terms o f  speed, precis ion,  tolerances, in ter faces and so on 

However, these const ra in ts  a lso a r i se  from operators and engineers' 

acqu is i t i on  over t ime o f  s p e c i f i c  knowledge o f  system behavior e.g. o f  how 

t o  organize maintenance and f i x  "bugs". Changes which make the  knowledge 

obsolete are l i k e l y  t o  prove cos t l y ,  i n  t h a t  a new cyc le o f  " learn ing by 

using" w i l l  be needed before f u l l  ef fect iveness i s  obtained. As a r e s u l t ,  

i n  indust r ies w i t h  complex production systems, major new inputs  must be 

tai. lored t o  the const ra in ts  imposed by each f i r m ' s  e x i s t i n g  Set-up ; and 

these .later ones are l i k e l y  t o  diverge over time, as f i r m s  d i f f e r  i n  t h e i r  

expansion paths, product s t ra teg ies  and learn ing behavior. The const ra in ts  

imposed by the "systemici ty"  o f  the production process are p a r t i c u l a r l y  

c lea r  i n  the i ndus t r i es  w i t h  managed large scale physical  networks, such as 

e l e c t r i c i t y  and telecommunications (3 ) .  

3 Notes extracted from Ergas H .  : "The inter-industry flow of technology. Some explanatory 
hypothesis", OECD, DSTI/SPR 83-85 
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- The speed o f  diffusion 

It i s  not given. Several reasons may be put forward. When 

informat ion i s  c o s t l y  t o  acquire, as it i s ,  and the innovation t y p i c a l l y  

has several technical  a t t r i b u t e s ,  f i rms  can reso r t  t o  an i n d i r e c t  form o f  

” learn ing by doing” i .e. learning by observing the experience o f  e x i s t i n g  

adopters. A t  any po in t  i n  time, f i rms  view d i f f e r e n t l y  the advantages 

of fered by the innovation t o  t h e i r  own operations, but, over time, the  

process o f  adoption involves a gradual convergence o f  viewpoints as a l l  

adopting f i rms acquire a common perception o f  the innovat ion’s worth. 

Another important aspect o f  the speed o f  d i f f u s i o n  i s  p r o f i t a b i l i t y .  Th is  

aspect i s  a two-sided problem as not only p r o f i t a b i l i t y  f o r  p o t e n t i a l  

adopters matters, but a lso as i s  it perceived by the  producers. So, t he  

speed o f  d i f f u s i o n  depends on supply-side constraints,  j u s t  as much as it 

does on const ra in t  t o  adoption. I n  other words, p r o f i t a b i l i t y  inf luences 

the speed o f  d i f f u s i o n  but equal ly the l a t t e r  one w i l l  in f luence 

p r o f i t a b i l i t y .  Both adoption and supply const ra in ts  o f  the d i f f u s i o n  

process therefore d i f f u s i o n  i t s e l f ,  vary over t ime because the  

environmental framework o f  the innovation i s  changing. Indeed, improvements 

t o  the innovation e i t h e r  i n  the production technology o r  i n  the  u t i l i z a t i o n  

one o r  both, i n te rna t i ona l  catching-up process, general economic growth and 

po l i cy ,  changes i n  r e l a t i v e  commodity and input  prices, i n  o ther  

complementary o r  competing innovations and expectat ions o f  f u t u r e  

technological change can be expected t o  occur dur ing d i f f us ion .  A l l  o f  t he  

fac to rs  w i l l  a f f e c t  the innovation and consequently i t s  growth process. 

- The market evo lut ion o f  cmpet ing enterprises 

Theirs goods are subst i tu tes t o  those produced by the  

innovating sector o f  which competit ion increases. I f  the competing 

enterpr ises do not  innovate there w i l l  be a loss o f  market share a t  given 

cost and s e l l i n g  pr ice.  That w i l l  i n i t i a t e  a depressing e f f e c t  t ransmi t ted 

t o  the whole economy v i a  input-output relat ionships.  
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- The macroeconomic techno logy framework and the preventing 

stance o f  economic po 1 icy, the i r  expected evolution, the expectat ions of  

future technological change and by socia 1, manageria 1 and training changes. 

A l l  o f  these var iables i n te rac t .  For instance the soc ia l ,  managerial and 

t r a i n i n g  changes may be enabling and f a c i l i t a t i n g  circumstances pe rm i t t i ng  

the po ten t i a l  appl icat ions o f  innovation i n  many sector ( d i f f u s i o n )  t o  be 

rea l ized i n  p rac t i ce  whi le  the speed o f  d i f f u s i o n  a lso favours these 

r e q u i s i t e  changes. 

12. The macro growth process re la ted t o  innovation vary 

according t o  innovation being o f  wide rather  l i m i t e d  adap tab i l i t y ,  having a 

long t ime span, being i n t e r r e l a t e d  and simultaneously appearing. I n  t h a t  

case one speaks about a new technology “system”. When simultaneously 

appearing basic innovations converge i n  energy sources, t ransport ,  t o o l s  

(or  the production goods indust r ies)  and i n  manufacture and there i s  a 

reservo i r  o f  labour the growth process p icks up w i t h  the blossoming o f  

i n d u s t r i a l  revolut ions supported by leading sectors ( 4 ) .  Further the growth 

process i s  a lso influenced by natura l  t r a j e c t o r i e s  o f  some technologies, 

i .e. technological advances which seem t o  f o l l o w  other  ones i n  a way t h a t  

appears inev i tab le.  This concept due t o  Nelson and Winter ( 5 )  may featured 

e i t h e r  s p e c i f i c  technology o r  a wide range o f  these. I n  the 20th century 

there were two s t i l l  opened up natura l  t r a j e c t o r i e s  i .e. the e x p l o i t a t i o n  

o f  understanding of e l e c t r i c i t y  and the r e s u l t i n g  creat ion and improvement 

o f  e l e c t r i c a l  and l a t e r  e lec t ron i c  components and the s i m i l a r  developments 

regarding chemical technologies. It i s  apparent t h a t  i ndus t r i es  d i f f e r  

s i g n i f i c a n t l y  i n  the extent t o  which they can e x p l o i t  the p r e v a i l i n g  

general natural  t r a j e c t o r i e s  and t h a t  these d i f ferences inf luence the r i s e  

and f a l l  of d i f f e r e n t  i ndus t r i es  and technologies. 

4 Results issued from Piatier’s works : “Innovation, Information and long-term growth”, 
Futures, oct.1981 
5 In search of useful theory of innovation, Research Policy 6, North Holland, 1977 
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III - SCHUMPETERIAN DYNAMICS (6 )  

13. The innovation based growth process i s  an evolut ionary one. 

That means t h a t  enterpr ises are always innovating and i m i t a t i n g  although a t  

varying speeds. So an innovator 's monopoly p o s i t i o n  i s  only temporary. As 

soon as an innovation i s  made " the s p e l l  i s  broken", and the way f o r  others 

t o  i m i t a t e  ' i s  opened up. A bandwagon i s  set  i n  motion. Schumpeter c a l l e d  

t h a t  process the one o f  creat ive destruction. The evolut ion o f  the s t a t e  o f  

technology i n  a c a p i t a l i s t  economy i s  determined by the i n t e r a c t i o n  o f  

these two dynamic forces. The tendency towards technological un i fo rm i t y  

among f i rms  i s  bound t o  be upset by a sudden in t roduc t i on  o f  a new and 

b e t t e r  production method (product) by one o r  several f i rms. So innovation 

i s  note a single-shot phenomenon. By nature it i s  a recurrent process. 

Consequently the s ta te  o f  technology i s  a s t a t e  o f  constant f l u x .  

14. Under the j o i n t  pressure o f  i m i t a t i o n  ( d i f f u s i o n )  and 

innovation the industry w i l l  not reach a neoclassical equ i l i b r i um supported 

by a p r i c e  vector w i t h  per fect  technological knowledge even i n  the long 

run. While new technological knowledge constant ly f lows i n t o  the industry,  

actual  production methods o f  a ma jo r i t y  of f i r m s  always l a g  behind it and a 

mul t i tude of diverse production methods w i t h  a wide range o f  e f f i c i e n c i e s  

(cos t  gap) w i l l  Co-exist forever. Indeed, i t  i s  merely the s t a t i s t i c a l  

r e g u l a r i t y  o f  the r e l a t i v e  pat tern o f  these microscopic d isequi l ibr ium t h a t  

characterizes the long run o f  the industry and permits t o  shape it as a 

wel l  known smooth b e l l  curve skewed t o  the l e f t .  

6 Notes issued from E. Iwai : "Schumpeterian dynamics. An evolutionary model of innovation 
and imitation", Journal of Economic Behavior and Organization 5 (1984) pp. 159-190 
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Fig. I : The theoretical long-run average density function of 
efficiency (i.e. cost gaps) due to K.Iwai 
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Ratio o f  payroll to value added 

Fig. 2 : Applied long-run average density function of ratio of 
payroll to value added in the U.S. metal stamping industry ( * )  

(*I K. Iua i  found similar patterns In  Japanese cotton-spinning industry and Nornegian fish- 
food products and non-electrical machinery industries. 
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I V  - DETAILED DYNAMICS 

15. Let  us now add some f l e s h  t o  the s t y l i s e d  descr ip t ion o f  

the growth process. For pedagogical convenience the i n t e r a c t i n g  forces are 

presented schematically. It i s  worth remenbering t h a t  past experience i s  

used as a guide l i n e ,  but obviously, the f u t u r e  i s  more (ever ?)  than the  

product o f  the past. 

16. Pioneer phase 

1)  There are a large number o f  po ten t i a l  product innovations, 

as d i f f e r e n t  technological options e x i s t ,  and l i t t l e  i s  known about the  

nature o f  demand. 

2) The number o f  f i rms  (or  countr ies) enter ing the market i s  

ra ther  small. 

3 )  Firms general ly enjoy a strong, though unstable monopoly 

pos i t ion,  so t h a t  t h e i r  p r i nc ing  decisions ensure t h a t  most o f  the labour 

pFoduct iv i ty gains accrue t o  the c a p i t a l  owners. 

4)  Employment impacts are weak. 

17. Growth 

1)  There i s  increasing acceptance by customers, pe rm i t t i ng  

' the i n s t a l l a t i o n  o f  completely new capacity and the b u i l d i n g  up o f  the 

associated c a p i t a l  goods ( cap i ta l  widening). There i s  an increased number 

o f  new f i rms (o r  countr ies) enter ing the market. This i s  even more t r u e  

when the o r i g i n a l  innovating f irms (countr ies) are unable t o  "appropriate" 

t h e i r  own innovations. 
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2)  Customers’ choice being b e t t e r  i d e n t i f i e d  ( i n  

i ndus t r i a l i zed  countr ies i n i t i a l l y ,  but  tending t o  become the reference f o r  

the r e s t  o f  the world) market uncertainty f a l l s ,  reducing t h e  range o f  

product innovation whi le rewarding the successful ones, and the f i r m s  which 

picked these. As a resu l t ,  f u r t h e r  new product innovations w i l l  gradual ly 

appear t o  be less important i n  f i rms ’  s t ra teg ies,  which progressively focus 

&more on keeping market shares, ra ther  than systemat ical ly attempting t o  

increase them. Product innovation s h i f t s  gradual ly  i n  favour o f  process 

innovation. 

3) An increased number o f  f i rms  ( i n  developed and semi- 

i n d u s t r i a l i z e d  countr ies) on the market provokes a s h i f t  i n  indust ry ’s  

p r i c i n g  behaviour i .e. from monopoly t o  a more competit ive s i t u a t i o n .  This  

also means a s h i f t  o f  the p r o d u c t i v i t y  gains from the c a p i t a l  owners t o  the 

consumers i n  the form o f  lower s e l l i n g  prices. 

4) Input  costs, especia l ly  labour costs, increase. Indeed, 

there are s k i l l  shortages as the generation and spread o f  new technology, 

by d e f i n i t i o n ,  c a l l  f o r  t he  deployment o f  s k i l l s  which have not  h i t h e r t o  

existed o r  only p a r t i a l l y  existed. Furthermore, f i rms  i n  the most r a p i d l y  

expanding sectors w i l l  tend t o  pay a premium f o r  conventional s k i l l s  i n  

order t o  a t t r a c t  good-quality labour f o r  t h e i r  new plants.  These f i rms  are 

also passing p roduc t i v i t y  gains on t o  rea l  wages. To the preceding, one has 

t o  add t h a t  there are wage increases i n  the economy as a whole on the basis 

o f  the induced growth process and o f  the mechanisms o f  comparabi l i ty  claims 

w i th  wage and salary increases at ta ined i n  the leading ( technologica l ly  

advanced) indust r ies.  Increased wage costs and competit ion mean t h a t  

gradually the income generated by p roduc t i v i t y  gains i s  d i f f e r e n t l y  

d i s t r i b u t e d  i .e.  from the c a p i t a l  owners t o  consumers and workers. 

5) Sales lead t o  standardization, needed t o  r e a l i s e  economies 

o f  scale ( i t s e l f  a major source o r  p r o d u c t i v i t y  gain) and t o  product 

d i f f e r e n t i a t i o n .  Countries tend t o  special ize.  
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6 )  The pu rsu i t  o f  economies o f  scale a f f e c t s  the  indust ry ’s  

demand f o r  inputs  through i t s  impacts on product/process i n t e r a c t i o n  and 

production system complexity, I npu t  s p e c i f i c i t y  acts on i n d u s t r i a l  

structure.  I t s  impact depends on the cha rac te r i s t i cs  o f  the supply o f  new 

intermediate inputs  and more p a r t i c u l a r l y  on the economies o f  scale and 

scope involved i n  t h e i r  development and manufacture (8 ) .  Input  s p e c i f i c i t y  

a lso a f f e c t s  i n te rna t i ona l  t rade f o r  it r e f l e c t s  the capacity a country ’s 

i n d u s t r i a l  s t ruc tu re  t o  achieve user-supplier coordination. 

7) I n te rna t i ona l  c a p i t a l  f lows tend (s lowly) t o  move t o  more 

favourable countr ies, i .e. those w i t h  lower costs and hence higher p r o f i t  

potent i  a l .  

8 )  Employment growth i s  strong. Nevertheless, several f a c t o r s  

which w i l l  eventual ly i n t e r a c t  t o  reduce the employment generated per u n i t  

o f  investment as maturation proceeds are already present : costs r i s e  and 

competit ion increases ; standardizat ion and induced economies o f  scale are 

progressively exploi ted,  i n te rna t i ona l  c a p i t a l  f lows adjust. As a resu l t ,  

cost-reducing process innovations tend t o  increase. Thei r outcome f o r  

employement does not dominate j o b  evolut ion because demand (output) i s  

strong enough. 

18. Maturity 

1) The good i s  completely standardized, o f ten  around a 

dominant design so t h a t  competit ion s h i f t s  markedly from being centred on 

design expert ise t o  being p r i m a r i l y  cost  or iented ; Some developing 

countr ies can produce it. 

8 While economies o f  scale re f e r  t o  single products, economies o f  scope re f e r  t o  the extent 
o f  cost interdependence between a range o f  d i f ferent  products independantly o f  each product’s 
output volume. Thus, i f  certain products share a common set  o f  overhead costs - f o r  R & D ,  

production capacity, administration, distribution, advertising or whatever - or involve jo in t  
production, the cost function f o r  each o f  these products w i l l  be lowered when the ac t i v i t i e s  
are carried out together. Even i f  each o f  the products i s  unique, extending the range o f  
products generates cost reductions s i m i l a r  t o  those arising from the conventional s c a l e  
economies (form Ergas U.) 
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2 )  Industry’s technology base stabilizes. This, added to 
limited scope for further exploitation of scale economies and diminishing 
scope for product differentiations encourages industry fragmentation and 
reduces input specificity both directly and indirectly. The supply of 
inputs increasingly becomes the domain of independent specialized firms, 
which exploit the scale economies arising from the large size of the 
market. 

3 )  The output rate in industrialized countries and perhaps, 
in some semi-developed countries slows down because the saturation level is 
approached i.e. the percentage of households possessing the good resulting 
from the innovation tends to reach its ceiling. 

4)  Standardization and cut-throat competition produce price 
decreases sometimes dramatically so. 

5) Profits are squeezed both by competition and by the 
pressure of input costs. This reduces the attraction of entry for other 
fi rms. 

6 )  The preceding results in growing non-price based 
competition, permitting market segmentation, cost reducing process 
innovations - namely under the form o f  labour-saving ones (capital 
deepening) - and concentration. 
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7)  Once the growth due t o  f a l l i n g  pr ices has been c l e a r l y  

i d e n t i f i e d ,  there i s  a gradual s h i f t  form r e l a t i v e l y  open p r i c e  competit ion 

s t ruc tu re  t o  a more o l i g o p o l i s t i c  closed p r i c i n g  behaviour. To the extent 

t h a t  o l i g o p o l i s t i c  p r i c i n g  deters po ten t i a l  new entrants s u f f i c i e n t l y ,  

f i rms  might become more ready t o  d i s t r i b u t e  the p roduc t i v i t y  gains t o  t h e i r  

employees. O l i g o p o l i s t i c  p r i c i n g  behaviour may be upset by fo re ign  

competit ion, based on some absolute cost advantage. Again, the p r o d u c t i v i t y  

gains, here p r i m a r i l y  t rade gains, w i l l  accrue p r i m a r i l y  t o  consumers 

through lower prices. Downward wage i n f l e x i b i l i t y  w i l l  normally lead t o  

exchange ra te  adjustments o r  increased pressure f o r  protectionism, leading 

t o  possible f u r t h e r  repr isa ls ,  etc... I n  the long run, the most probable 

outcome i s ,  however some "new" form o f  i n te rna t i ona l  o l igopoly  s t ructure,  

w i t h  agreed in te rna t i ona l  p r i c e  set t ing,  "voluntary" export r e s t r a i n t ,  

etc..  . 

8) As a r e s u l t  o f  a l l  the i n t e r a c t i n g  forces which can be 

synthesized by the i n te rac t i on  o f  weakening demand and increasing costs 

(supply) pressure, investment s h i f t  i .e.  r a t i o n a l i s a t i o n  and replacement 

increase vis-à-vis new capacity investment ; whereas economies o f  scale i n  

the newly expanding i ndus t r i es  were a major source o f  p roduc t i v i t y  gains, 

the opposite e f f e c t  i s  engendered through working below capacity ; 

p roduc t i v i t y  gains may exceed output growth so t h a t  employment growth per 

u n i t  o f  -investment may be reduced. 

9) Low general l e v e l s  o f  p r o f i t a b i l i t y  and pess imis t ic  

business expectations i n h i b i t  o r  delay basic innovations, whi le  j o b  

i nsecu r i t y  and the r i s i n g  l eve l  o f  unemployment conspire t o  reduce the co- 

operation o f  t he  labour force i n  the implementation o f  new innovations, 

which may requi re a wholesale reorganizat ion and s t r u c t u r a l  change w i t h  

many p lan t  closures. 
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19. Decline 

1) Decl in ing sales and market deter iorat ion.  The use o f  

labour-saving process innovation continues but  f i r m s  modify t h e i r  

strategies.  Firms are t r y i n g  t o  reduce market v u l n e r a b i l i t y  ( t h a t  i s  t he  

r i s k  o f  the f i r m  los ing market shares t o  lower cost  o r  t echn ica l l y  super ior  

competitors) ; t o  increase manufacturing f l e x i b i l i t y  ( t h a t  i s ,  the speed 

w i th  which the f i r m  can adapt t o  changes i n  customer requirements, demand 

levels  and technical  p o s s i b i l i t i e s )  and t o  minimize c a p i t a l  r i s k  ( t h a t  i s  

t o  minimize a f i r m ' s  v u l n e r a b i l i t y  t o  reductions i n  the  ove ra l l  l eve l  o f  

demand). As such, f i rms are 

- Pursuing s t ra teg ies  o f  c losely  re la ted d i v e r s i f i c a t i o n ,  t h a t  i s  

operating i n  products using a s i m i l a r  technology base ; 

- Using t h i s  base t o  achieve greater product d i f f e r e n t i a t i o n  and 

customisation ; 

- Co-ordinating t h i s  product (i .e. d i f f e r e n t i a t i o n )  p o l i c y  more 

c losely  w i t h  manufacturing, especia l ly  through "postponed" d i f f e r e n t i a t i o n  

and "focussed" manufacturing ( 9 )  ; 

- Tending t o  specia l ize t h e i r  operations i n  t h e i r  areas o f  greatest  

strength, through greater recourse t o  subcontracting and j o i n t  ventures on 

the one hand, and t o  centra l ized procurement and purchasing procedures on 

the other ( 9 ) .  

2 )  Employment f a l l s .  That impact can be smoothed 

s t ra teg ies i n  t r a n s i t i o n  succeed. 

f corporate 

~ ~ 

9 These notions can be summarised as follows : 
a) An increase in product differentiation and customisation is inevitable given greater 

competi ti ve pressures ; 
b)  However, so as to maintain cost discipline, reduce inventories and reap economies of 

scale (both in manufacturing and design) differentiation should be concentrated in the final 
stages of production or distribution i. e. "postponed" ; operational research techniques have 
been developed for determining the optimal stage at which differentiation should occur ; A 
particular effective way of postponing differentiation is to utilize modular design : this 
allows economies of scale in the production and distribution of componants while facilitating 
the design engineers'task in product development ; 

c) Given modular design, and determination of the optimal stage for differentiation 
manufacturing operations should be "focussed" : that is large scale, high volume operations 
should take place in one set of plants, while small scale, l o w  volume operations take place in 
another, (these notes are from Ergas H .  "Corporate strategies in transition" in Jacquemin A; 
(ed.), Industrial Policy and International trade, C.U.P. , 1983). 
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V - POLICY CONSIDERATIONS AND AREAS OF ACTIONS 

20. The p o l i c y  considerations are as fo l l ows  : 

a) The growth process generates r i g i d i t i e s  which may hamper it and/or 

put an end t o  it. 

The channels o f  r i g i d i t i e s  are : 

- a p r i c e  mechanism which shows a weak l i n k  between p r o d u c t i v i t y  and 

the s e l l i n g  p r i c e  determination ; 

- a cost mechanism which shows a weak l i n k  between wages and 

p roduc t i v i t y  ; 

- a f a c t o r  p r i ce  determination which shows an uncertain l i n k  between 

wages and unemployment ; 

- a change o f  weight between product and process innovations dur ing 

the various phase favouring processes as innovations mature ; 

- a dec l ine o f  p o s i t i v e  e x t e r n a l i t i e s  such as economies o f  sca le 

and/or scope ; 

- a change i n  the speed o f  adjustement between the soc ia l ,  

managerial and t r a i n i n g  changes required and achieved. 

21. The f i r s t  two channels acknowledge t h a t  p r i c e  are 

bas i ca l l y ,  a mark-up over wages. The t h i r d  channel r e f l e c t s  wage 

negociations. A t  the beginning o f  the bargaining process, wages are 

fundamentally perceived by both partners as an expected income a l lowing 

them t o  buy (consume) the production w i t h  an assumed l e v e l  o f  p r o f i t .  The 

l i n k  between the f i r s t  three channels i s  t h a t  one has a nominal wage system 

because one has a p r i c e  i .e. an income system and not  vice-versa. The p r i c e  

system excludes unemployed people from the growth process. 
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22. These channels may explain the gradual appearance of an 
inflationary trend which is difficult to combat because it is initiated by 
the growth process itself. So, output growth tends to be inflation 
constrained (10) in a vicious circle (the fourth channel). Indeed, 
inflation tends also to be "growth" constrained for it may require a change 
in the pattern of demand (more products than processes) before it will be 
under control. The existence of this range of channels also explains why it 
would be difficult to "cure" technological unemployment on the basis of 
wages i.e. a sole "aspect" of the growth process. Such unemployment has to 
be dealt with in the framework of the growth process itself. 

23. b) It indicates that "technological unemployment" is caused 
by an increasing mismatch between the growth rate of productivity and that 
of "demand" (sunset) ; 

c) It takes time, varies through the various phases, is 
unevently ,distributed across sectors and regions, interacts with many 
factors ; 

d) It does not assure full employment at all skill levels ; 

e) It does not assure that innovations will cont 
take place ; 

f) It is not compatible with the notion of market 
as an isolated area for it is based (fed) on (by) the concept of 
i.e. communicating channels. 

nuousl y 

defined 
circuit 
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24. The p o l i c y  areas o f  act ion are : 

a) The innovation induced growth process presents a strong case 

f o r  governments t o  adopt long-term st ra teg ies based on a broad consensus. 

They would be based on a carefu l  assessment o f  current and f u t u r e  

technological,  economic, soc ia l  needs and problems and on an awareness o f  

technological trends and associated commercial p o s s i b i l i t i e s .  These 

s t ra teg ies would be adopted on the basis o f  " informat ion" o f  whatever s o r t  

coming from the whole soc iety  i n  an i n t e r a c t i n g  p a r t i c i p a t i o n  process. This  

i s  a prerequis i te  given t h a t  macroeconomic p o l i c y  i s  based on a 

decentral ized process o f  decis ion (micro l e v e l )  and there i s  no complete 

macro coordinat ion mechanism (market o r  plan). This a l so  ind icates t h a t  a 

very important task f o r  c i v i l  servants would be t o  help informat ion 

c i r c u l a t e  throughout society. 

b) Macro p o l i c y  should focus on innovation. That means, i t  

should t r e a t  cons is tent ly  and i n  conjunction w i t h  s t r u c t u r a l  p o l i c y  both 

c r e d i t ,  technological and t r a i n i n g  po l i c i es .  While technological,  t r a i n i n g  

and s t r u c t u r a l  p o l i c i e s  may appear rather obvious, c r e d i t  p o l i c y  may 

surpr ise a l i t t l e  b i t .  This has t o  be explained by the f a c t  t h a t  innovat ion 

impl ies f i n a n c i a l  r i s k s  p a r t i c u l a r l y  a t  the beginning o f  the growth process 

and a lso dur ing the invent ion per iod (not touched i n  the paper (2)). 

Basica l ly  an innovation i s  a wager on the f u t u r e  which w i l l  v i a  the re la ted  

investment ( t he  pu t t i ng )  generate an income d i s t r i b u t i o n  and so, a 

r e s u l t i n g  savings. Therefore, innovation i s  a t  the core o f  a c r e d i t  economy 

featured by dynamic interdependencies ( c i  r c u i  t economy) between banks, 

f i rms and households. Given increased number o f  nonbank f i n a n c i a l  

intermediaries competing s t rongly  with banks, c r e d i t  p o l i c y  has t o  be ru led  

out over the f u l l  rang o f  f i n a n c i a l  i n s t i t u t i o n s .  
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c) Credit,  technological and s t r u c t u r a l  p o l i c i e s  should be 

accompanied by supporting Do l i c ies  amongst which pub l i c  investment, 

i n d u s t r i a l ,  f o re ign  trade.. . retraining and incomes po l i c i es .  While t h e  

f i r s t  i n  t h i s  l o t  are wel l  known, the remainder may surpr ise but  may be 

more necessary than the f i r s t .  Incomes p o l i c y  i s  fundamentaly an attempt t o  

improve the price-income system i n  a way less unfavourable t o  employment 

and a way t o  combat i n f l a t i o n .  Indeed incomes p o l i c y  w i l l  assure a f i ne -  

tun ing  o f  the p roduc t i v i t y  gains between the  c a p i t a l  owners, consumers and 

workers during each phase o f  the growth process. Further, it may a l so  

permit a rea l l oca t i on  o f  the gains between the three already mentioned 

groups and unemployed people i f  technological unemployment may be improved 

by such a way. Incomes p o l i c y  therefore would feed a t r a n s f e r  p o l i c y  dur ing 

each stage o f  the growth process. Given increasing decentral ized wage 

negociation such an incomes p o l i c y  would be an incomes recommendation 

p o l i c y  a t  the macroeconomic leve l .  But i f  governments are expla in ing t o  

people as much as it i s  needed what i s  the growth process o f  the soc iety  

long-term (growth) strategy democratical ly chosen then the macro incomes 

recommendation p o l i c y  w i l l  f u l f i l l  i t s  t a rge t  : t o  introduce more ”harmony” 

between resource a l l oca t i ons  and income d i s t r i b u t i o n .  Put it another words 

it w i l l  t r y  t o  “reconci le“  c a p i t a l  and labour through a micro income 

bargaining process. 
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CONCLUSIONS 

25. As Schumpeter mentioned innovation produces a c rea t i ve  

destruct ion process t h a t  incessantly revolut ion izes the economic s t ruc tu re  

from within, incessantly destroying the o l d  one, incessant ly creat ing a new 

one. The orthodox theory o f  competit ive equ i l i b r i um consists o f  assuming 

t h i s  fundamental f a c t  about capi ta l ism away. So t rade matters, it p r e v a i l s  

over production. I n  such a framework pa r t i c i pan ts  t o  the market take p r i c e  

(or  cost gap) as given and determine demands and supplies accordingly. 

There i s  thus no one w i t h i n  the system who has any mot ivat ion t o  change the  

reached pos i t ion,  not t o  mention the one who s t r i v e s  f o r  creat ion o r  

destruction. Indeed, from the perspective o f  the orthodox analysis, t he  

existence o f  entrepreneurial p r o f i t  ( i .e.  a change i n  the cost gap 

pos i t ion)  which ar ises from successful innovation must be t rea ted  as an 

example o f  the imperfection o f  competit ion ; the wave o f  im i ta t i ons  which 

re len t l ess l y  fo l lows the f i r s t  success must be c l a s s i f i e d  as an e x t e r n a l i t y  

t o  markets and the e n t i r e  process o f  creat ive dest ruct ion i s  merely an 

adjustment process which t rans fe rs  the economy from one equ i l i b r i um t o  

another. What Schumpeter considered t o  be the essent ia l  f a c t  about 

capi ta l ism i s  regarded as an aberrat ion from the competit ive equ i l i b r i um a 

s l i p  o f  the I n v i s i b l e  Hand. 

26. A t  the i n te rna t i ona l  leve l  a focus on innovation i s  missing 

when discussing macro p o l i c i e s  t o  be implemented t o  cope with a lack o f  

jobs. Behavioral prerequis i tes assume o f ten  a t rade p r i c e  equ i l i b r i um 

mechanism based on countr ies comparative advantages a t  d i f f used  

technological change. That i s  f u l l y  i r r e l e v a n t  i n  the framework o f  growth 

impulses incensantly revo lu t i on i z ing  by innovation and im i ta t i on .  

Accordingly growth and employment do not f a l l  l i k e  manna ( t rade) from 

heaven. They are embodied i n  an endogenous process i t s e l f  embodied i n  the  

economic s t ructure.  Macro Po l i cy  should t r e a t  t h i s  process cons is ten t l y  

i.e. v i a  a focus on innovation. So, given i t  should p a r t i c u l a r l y  put t he  

emphasis on incomes p o l i c i e s  t o  assure a f ine- tun ing o f  the p r o d u c t i v i t y  

gains between the  c a p i t a l  owners, consumers and workers dur ing each phase 

o f  the endogenous process. The q u a l i t y  o f  the induced bargaining process 

might be one o f  the most detr imental f a c t  t o  democracy i n  the fu ture.  


