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FR0M THE SECOND TO THE THIRD INDUSTRIAL REVOLUTION

par Gérard LAFAY (x)

The disorder of the world economy since the bejinning of
the year 1969 has been the result of various factors, apparen-
tly separate, which together form a veritable vicious circle:
successive shocks affecting the petrol market, lack of balan-
ce in intemational trade , the exfoliation of the international
monetary system, the brake on growth and the decline of the

dirthrate in the developed countries, etc...

In spite of the multiform character of this disorder, it
would appear that numerous factors are connected - more or less
directly - to the mode >f growth of the world economy and to
the nature of international relations which soring from it.

One can then endeavour to analyse certain essential aspects of
“the crisis” in the light of the vrocesses of industrialisation

which are still in progress after nearly two centuries.

In keeping this point of view, the actual neriod can then

be regarded as a transitory phase, more or less long, which

() Asststant Director of C.Z.2,1.1. (Centre d'Etudes Prospectivas

et d'Informations Internacionales, 9, rue Georges-?itard.Pzggés)




would mark the conclusion of the second industrial revolution

at the same time as constituting the priming of the third.

! -[ THE CONCLUSION OF THE SECOND INDUSTRIAL REVOLUTION |

From the day after the Second World War a period of
unprecedented economic stability and growth began, which _
lasted nearly thirty vears. This period had been prepared by the
unexpected changes between the two wars, and notablv by the

lessons f political economy drawn at the time of the great
deprescsion of the 1930s. Some lomg term structural tendencies
thus reveal themselves, which will be analysed awrs in the manu-
facturing industries. Since the end of 1960s. howaver, an

inflexion is perceptible, which has given way more

recently to some phouemena of rupture.

1-1 -~ The structural tendencies of world demand

If one wants to reveal the great changes which concecrn the
mass of countriés, in making an abstraction of national pecu-
liarities, it is necessary to do so at world level. The world
demand of each product or group of prcducts constitutes in effect
an object worthy of analysis: egquivalent to the world production

- since the international exchanges compensate - it allows one

at one and the same time, to characterize the world nanner of
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_growth and to measure the natural strategies of specialization.

This is the reason why, for several years, the C.E.P.I.I. has
used this type of data in its studies (1), uhich it has then
integrated in the CHELEM data bank (2) (3). The structural
tendencies of the world demind can also be used as evidence
at the level of big maprufacturing sections as well as at

different stages cf the channels of production (4)

(1) C£f G.E.P.I., "Croissancr mondiale et stratégies de spéciallsa-'
tion" (Librairie du Commerce Internaticnal, Paris, 1976).

C.E.P.I.I. succeeded to G.E.P.I. in April 1:978.

(2) Michel FOUQUIN, " Une bangque de données sur 1l'&conomie
mondiale : CHELEM " (Economie et statistique, ne 104, octobre
1978) .

(3) For the methodological and theoretical problems of this kind
of analysis - cf G&rard LAFAY, "Dinamique de li spécialisation

internationale™ (Economica, Paris, 1979)

{4) For statistical reasuns, the figures only concern

market economies, and so it excludss sastern countries.

As the exchanges of these with the rest of the world £9rqf less
than 5 per cent of world trade, the demand stays near the production

by the whole growp of countries with market economles.
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1-1-.,- - The relative growth of manufacturing sections

On a world scale, the growth ia volume of the big
manufacturing sections reflects the movements‘at bottom which
transform the industrial tissues, as well as in the modes of
consumption as in the modes of production. Beyo~A the conjunc-
tural oscillations, one can then lccate the lonqgterm tendencies
in caléulatinq the relative growth of each section in comparison

with the average of the manufacturing industries.

TABLE 1 : RELAT.L.%. GROWTH OF WORLD DEMAND BY SECTION (x)

KY
s oof

(Annual rates %

between the years) 38 58 71 78:
: chemica: »ruducts Poe2,1 t+2,8 Ter,3 @
: Products frot electrome- : i : :
: chanical industries P 41,7 40,7 40,5 ¢
f Construction materials . 40,3 f-O,S,:—O,B :
; Iron and steel and metal- ° -0,1 ‘-0,6 ‘-1,1
i lurgical products . ; ; :
: Wood, paper, various pro- - =0,6 ‘=1,1 ‘=1,2 %

ducts

Food inéhstry oroducts

o oo e
]
[
~
O

Textiles, clothes, leathers’ -2,4 ° -2,2'

Sourca: - 0,MN.U.: Vearbook of industrial statistics
C.©.P.I1.I.: CHELEM databank

{x) The growth in volume of each section is referred to that of
tne whola srowth of manufacturing industsies; the annual
rates are calculated between the two years which demarcate
ach of rhe pertods,




Table 1 gives the results obtained for more than
forty years, in distinguishing three periods (save for 1978,
the cutting out was done on the years of low conjuncture).

The first two sections systematically have rates of qrowth

higher that average: consequently they seem to play an encou-

raging role !n the growth, but they suffer a different evolution
in the ~vurse of time. Thus, the world demand for chemical
productssaccelerated after 1958, at the same time as the gene-
ral rythm of the manufacturing industries rose (5); though
remaining at the head, its relative advance %hen falls a

point and a half in the last period, while the manufacturing
growth slows down. On the other hand, for the mass of electro-

machanical oroducts, the relative zdvance becomes less more

regularly: ir annual rates, it goes from 1,7 t {n the first

period to 0,7% in the second, then 0,5 % in tl.e third.

Among the three sections where the gqrowth was nrar the

averaqe between 1938 and 1958, a certain degradation can be
observed in the second pericd. While the relative position

becomes stable after 1971 for two of them (the constzuction

materials and the wood-paper-~various products), on the contrary

a deterioration can be noted in the iron and steel metallurgical

nroducts. For this section, charactirised by strong conjunctural
osclillations, the world demand seems tc reproduze that of the
electro-mechanical products, with a shift of a point and a half

per year.

(3) This &s 4,5 3 ver year from 1938 to 1953, 6% from 1958 to 1971

3,9 % from 1971 to 1978.




The two last sections systematically have a rate of growth that is less

than average. Their relative slowness was impartant between 1938 and 1958 :
-1,4% for the food industry products, and -2,4% for the textiles-clothes-leathers.

But wher this last section registers a slight improvement in the course of the
two following periods, the evolution seems more alrupt for the food industry
products : their relative position declines again between 1958 ard 1971, but
improves a lot after 1971. In reality, these relative variations are particularly
related, for they hide a remarkable stability in the growth of that sectiop over
a lenght of time, the food industries showing a great autonomy in comparison with

the movements affecting the other manufacturing sections.

l1-1-2 - The division in two macro-channels

If one wants to understand the significance of these struc-
tural evolutions, it is necessaryto.do amore fine level of ana-
lvsis. In tae CHELEM databank, the manufacturing industries are
troken up thus into 54 categories of products with free locali-
sation (6), which can be situated in the successive stages of
the different channels of produczion. In examining the principal

relations of ircerdependence in the neart of the productive

system, one can in particular bring about a division between two

macro-channeals wnich {s due to distinct logics.

(8) Four categories of manufactured products are excluded here:
thre are considered by fixed localizat.ion (3A:cement, line
and pla.ter, B3:ceramics, tiles and bricks, XKC:%flesh, fowl and

fish, the four-h i3 rnecial (TH:armaments)




Tables II and III, extracted from a recant study of
the C.E.P.I.I. (7), also classify the products following the
evolution of world demand during the 1960s (8), on the "agro-
chemical channel” and the "metallic channel” respectively.
The first of these complex channels starts from agriculture
and non-metallic minerals;vthe .nd nroducts are destined unique-
ly for consumpticn {semi-durable and fungible goods). The second
sﬁarts from ferrous and non-ferrous minerals metals, and uses
the metals as basic products by reason of their characteristics
(hardness and/or electric conduction) ; it laads to equipement

goods and durable consumer goods (5).

The aqro-chemical chdnnel (TableIIl; is characterised by

two main tralts. On the one hand, the relations are mixed up

in intermediate stages, notably because of the possible substi-
tutions among the natural raw materials produced by agticuiture
and the manufactured oroducts sprung from the organic chemistry
at base. On the other hand, the filiations are direct tc the
stage of the final products, where the elaboration is less

forced than that of the products in the metallic channel.

7) cf G. LAFAY ot M. FOUQUIN (sous la direction de), "Swecialisatlc
et adaptation face 3 la crise" (Economie Prospective Internatio-
nale, n2 1, la Lucumentation Frangaise, Paris, janvier 1380},

38) Contrary to table I, where the figures are calculated between
the extreme years of each neriod, the rates of growth in volume
in tables II and III are determined by the method of peaks,
relying in each category on the highest conjuncture of polnzs,

9, Tnese charnels have been taken used as 2vidanca by the 5.E.0.0.

in "Une économie 3 la recherche de la spécialisation optimale
Japon 1960-1980" (C.F.C.E., Paris, 1976).
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In starting form non-metallic minerals, glass and other
construction materials are obtainad. which are mainly used in
buildings and public works. The channel is basadequailv on t!e
basic mineral chemistry, which allows the making of the fertli-
liwers used in agriculture. Finally,the carbon included in the
energy products constitutes the raw material of the basic

organic chemistry.

All these basic products are then useh in the elaboration
of those situated downstream in the channel, because elither
they are essentially or gpartially intermediaries, or almost
exclusively finished. The food products also de:_ve from
agriculture and the f£inished chemical products from the chemis-
try at base; in return, some substitution precesses have taken
place between the natural and chemical products, mainly at the

level of sninning weave, various manufactured articles and tyres.

Downstream, the oroducts of the agro-chemical channel answer

in general the most elementary needs, such as food and clothing.

This is why, during the 1960s, the demand for the majority of
these products grew slower that the median in the world plan,
though it was more sustained in the developing countries ;
outside some chemical products (oharmacy and oslastic
articles), the only excestion to this stage are carpets and

‘oods for animals. On the other nand, these oroducts above all
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Table 1I Agro-chemical channel 1960-1970{world demand, anmial rates in volume)

Arrual rate |Basic producty,)

Essentially

Partially interme-| Goods for

of growth intermediate goods| diate goads| . consumotion
FOY G.C.0rgany che- G.G.Plastics,firres | G.H. Articles in D.D. (*) Carpets 1130
niscry, 11,4 11,4 plastic 12,5
93,3
$,2|IH{*)Derived from
TPy petrol 8,31!6.0. paints 7.9 {G.r. Pharmacy 9,0
7,
7,7|B.C., Glass 7,71G.1. Tyrs 7,2 | XeGe(*)Food
for animals 7.3
+
5,8 G.B.Fertilizers 7,0
6,7 [GA Mineral
Chemistry 6,7 £.C(*) Paper 5,8 DC (%) knitted goods 6,3
5,8
3,7 E.A(*)Articles
lin wood 4,3 | ~.B.{*)Fuzrni~
ture 5,5{ 2 (*)various 5,0
‘- ‘
== rti;\’;f"lscl 4 1‘8
4,2 ED(*)Printing 5,0|XE(*) Fruit -vg. 4,4
4,2 DA (*) Yarns
and fabrics 3,3 | KK Sugars, 1,6|KI Manuf.Tobac. 4,0
GZ Toilet. 3,0
.-~ DE(*)Leather, 2,8|KD Canned Meat 3,5
DB (#) clothing 2,6
KB Oils & fats 1,6!KA Cereal products 2,2

{*) The contents of this category nave been medified following g¢zudy GEPI 76.
(a) Fraw macerials situared uostream do not figure in thig tacle




Table III

Mezallic channel 1960-1970 {world demand, annual rates in volune)

Anrual

l

“growth rate 3asic preducts

(a)

Intermediat: gocds Equipment Goods

t
Lcods for consumption

+++

|

F.L. electronComp.12,5

F.0.Computer
equipment 13,4

FF Equipment fd

ombwdion 10,2
¥G Speciaiised
machires 9.3

F.X. Opcical.phototr"

Ir
®.J Clocknaking 9.6

F.C.Motors 3,5

FA Petey I‘!\lk’lnj : 8,2

FR Electrical
Appliances 9,1
FE Machine
tools 8,3

M. Electronic goods
for consumer market 8,4

FP Electric
household appli. 8,2

6,3

FN Telecom.
material 7.5
FD Agricolar
material 7.2
F.V. Ships 6,9

F.I Instrumerts

of neasure 5,8

6,7/ CA (*)Iron
steel pro.

5,3

©.8 Gl.dechanics 6,6

F&%enicie Elem. 5,0

FQ Heavy
electrical
material 6,4
FU Ueillic.
vehicles(*)6,1

FT (¥ Cars 5.9

4,3

CC(*)Non-
ferrous
metals

-

5,6

CB(*)Pipes ,tubes ., 4

o]

|

FW Aercnautics
4,1

(#) The contents of this category have been modified following ghe GEPI study (1976)
(a) The raw raterials which are situated upstream do not figure in this table.




are found in strong growth in the stages situated more up-stream,

thanks to the phenomena of substitution which favours the
different categories of chemical products. The fundamental
tendencies disclosed at the leval c¢f the great sections is

consequently axplained by the qgeneral structure of the channel.

The metallic channel (table I{I) is very different,

beécause it is progressively diversified as the products are more
elaborated. Il also starts with ferrous and non-farrous minerals,
which yield respectively iron and steel products and non-ferrcus
metals. In the following stage, the intermediary goods are more
diversified but still attached to a main connexion; they are
then ccmbined at the stage of the production of finished goods,

these being destined for consumption or for equipment.

The oooosite of the agro-chemical channel, the world

demand during the 1950s is sustained downstream for the greater
part of the finished products of the metallic channel. Msreover,
these tend to become more and more elaborated with time, so that

the demand for categories situated more upstream grows less

rapidly: the contents in metal of the electromechanic products
gradually diminishes, and the rhythm of growth of the iron and
steel products tends in consequence to become lower that the

median.




1-2 - The rupture arising during the 1970s (10)

By following the analysis of different categories of
manufactured products the length of two macro-channels, it is
possible to understand better the changes since the 1360s.

When the "agrochemical cnannel" suffers a contraction of the
fan of growth rates, it is indeed perceptible that the tendencies
observed for the mass of electromechanic industries conceal a

veritable explosion of the "metallic channel”.

1-2-1 - The contraction of the "agqro-chemical channel”

In the agro-chemical channel, graph A shows the evolution
of worid demand in volume since 1970, in placing it in croportion

with that observed during the 1950s {11).The reduction of gzowth

in volume aopnear above alli as a conseguence of the crisis, to

the degree that they become clear mainly after 1973 (only the
co~struction materials nave been affected since the mid-1960s)
Moreover, the slcwing down of economic activity provoxes a

contractior in the fan of growth rates.

10} This paragraph resumes a section of chapter one of the study
cited - as in text reference (7)

11) In the period 1970-1976, the method of peaks is no longer

3gpifican~ secause ot the amplitude of the fluctuations, and the

rates of the two channels are generally calculated by a regression

on the logarithms of iandiczs: scmme corrections are always

hrought, eiftier when the conjunctural var.atisons are [0re strong,

or when a reavarsal of the rendency 2spears and continues after 1975,
(Case 2f rnaval construztizn and clothing).
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The deviation among the extreme categories goes in
effect from nearly 1l points in 60-70 to less than 8 points
in 70-76. Out of 29 categories of products, 20 have from now on
an annual rate of growth betwetn 2% and 3,8%. However, the
hierarchy of products is not sensibly modified, because the

big tendencies observed during the 1960s are maintained.

The downstream of the channel, mainly made up of focod
oroducts and textiles, most often keeps a modest rhythm of
growti of the world demand; upstream, *he chemical products
go on restructuring the channel and benefiting from a more

sustained demand.

Some notable changes however appear in some categcrieé,
Some of those which figure among the least dynamic in the 1960s
see thelr rate of growth slightly rise. Such is the case of fat
stuffs, cereals and toilet products, where one can see the
demand gathering in countries of the Third World. With zlcth-=,
on the other hand, the growth seems principally due to a s --
tution vis-a-vis knitted goods, which acts in the inverse sense in the

two successive periods.

The most accentuated inflexions appear above all in
chemistry and connected nroducts. Organic chemistry, tha derivatives

cf netrcl and vlastic fibres suffer very definite falls in the world




demand, more than ¢ points. Tc the exhaustion of phenomena

of substitution which have acted in the precedirg period are
added, in the circumstances, the effects .of the rise in the
price of petrol. On the other hand, pharmacy and fertilisers
are tarely touched by the crisis, in the sime way as foodstuffs
for animals; if these categories of products are those nearer
biology, it is again too soon to be able to discern here the
emergence of biochemistry, but without doubt this is called

vpon to transform profoundly this channel in the future.

1-2-2 - The exnlosion of the "metallic channel”

When ore analvmes world demand at the level of the detalled
ancmenclaiure cf CHELEM, the 1sual classifications are revealed
as insufficient. The vast section of electromechanic industries
- which represents nearly 40 % of the manufacturing production
in the group of couniries with market econcmies - conceal
evolutions more a2nd more disparate. Some more recent classifica-
tions, which incorporate consumer goods and equipment goods in
two distinct groups, do nct appear more pertinent for perceiving
the imoortance of mutations in prOgressz ané thev risk being

led to the same errors of any analysis.

Graph 3 describes the cevolution of world demand in
volume since 1970, placed to afford a comparison wath that

observed during the 1960s in the four main stages of the metallic




channel. Beticen the two periods 1960-1970 and 1970-197¢, the
heirarchy of products is radically modified among the equipment

goods. There can also be observed & veritable depression in

heavy machinery, which figures in 2 very good ncsition in the

1960s: the droos in growth rates of voluma of the world d.mand
exceed 6 points in material for building and public wersiks, 7
points for machine-tools, and it reaches 9 points in the
machines for specialised industries, agricolar material being

the only category of this group where the demand drons instead

of rises. Electrical constriuction is scarely better divided:
world demand falls from S points in the ha2avy electrical material

and nearly 7 points in the electrical apparatus and sudplies.

This deoression i3 nassed on uostream, in the traditional

metallic channel. Some very noticeable falls may be observed

in the intermediary gcads (going from 4 to 7 points per vear),
and they have a repercussion on the iron and steel metallurqgic
products which form the base of the channel. Now it has to be
remembered that the demand for these precducts already grows
less gulckly than the average in the 1960s, because of the

fall of the metal contents of products. Thus the crisi{s of

iron and steel and metallurgy would seem linked essentially to
to fall in world demand, which was itself linked to the moment
when new methoas of production were <aking place in different

ssuntries.
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In the material cf transpoxrt, the developments are

very different. At the end of the 1960s, transzort had been
the first to suffer a s:ackening of growth, affecting as well

as the categories of the car industry the whole of aeronautical

conscruction. The impact of first petrol crisis is finally less
perceptible than had been anticipated: the world demand figures
from now onare among those whese rate of growth is above average.

The case of naval construction is more singular: Ti.e qrowth of

world demand accelerates gquickly at the beqinning of the 1970s,

but the giving way of international trade (and in particular

the exhange of crude petroleum) provokes a ccmplete return to the

tendency as from 1976. The rate of growth which figures in graph

B is then only halfway between a very high rate at the beginning
of the period (nearly 10 8 per year) and a collapse at the end

of the pericd.

With regard to these evolutions, certain categories of

prcducts only suffered a moderate drop in world demand. Such
is at first the case of the whole of consumer goods of the
metallic channel, the electronic products for the consumer market

slignt galn between the two periods studied. Among the equipment
gcods, the gain is again more distinct with telecommunication
equipment (2 points), meanwhile computer equipment stays
strongly progressive and measuring instruments keap a relatively

nigh rate of growth. Uopstream, the electronic components stay




among the most dyaamic compartments of world demand.

With the exception of agricultural material, the goods
which appeared at the head of the different s*ages from now on
are, essentially, producted by the electronics industry (electronic
componcnts, computer =quipment, electronic goods for the consumer
market, telecommunication material). They trail in their wake those
which tend to incorporate a more and more elevated dose of electro-
nicé : precision material (measuring instruments, clockmaking, opti-
cians - phctography) is thus distinguished, more and more, from the

classical machine.

While the heavy metal channel collipses, there {s then a

veritable electronic chanrel which tends to stand cut. This

dcuble mcvement anppearad before the petrol shock of 1973, ¢nd
consequently Lt can be examined for its nrofound significance:
does it not reflact the achievement of a certain form of growth
- already announced in certain foregoing symptins - at the same

time that 1s shows the first sign ¢f a new industrial revolution ?

2 -[ THE PRIMING OF THE THIRD INDUSTRIAL REVOLUTION ]

Two different interpretations could te given to explain




the mutation of world demand since the end of the 1960s. It

could first of all be analysed as a simgle consequence of the
crisis: at a time of slowin§ dowi. the acceleration of invest-
ment works iuversely and evidently knociks the whole eguipment
goods sectcr. This phenomenon explains without doubt, for one
part, the depression of the traditional metallic channal after
1973; it doesn't help tn understand how the giving way could
have apéeared before that date, and still lass why the

alectronics industry remained largely sheltered from the crisis.

Without contradicting the preceding, the second interpre-
taticn attributes an active role, in the actual releasing of
the crisis, to the stunting of wocrld demand, the mechanism
of the accelerator coming afterwards to amplify a movement
previously primed. Taking the shift of the traditional
electro-meczhanics, the electronic appeared from that time as
a decisive factor in the transformation of economic structures,
which could be the base of a new form of growth in the next

decades.

[ )

-1 - Electronics, decisive factor of transforma%tion

The growth maintained by the electronic industries, in
spite of slowtng down and jolts which have characterised the

world economy in the course of the lastfew years, isn't due




. %o chance. It is due to technological progress which permits

a growth of applications, thereby prefiguring a general

restructuring of the metallic channel.

2-1-1 - The consequences of technological progress (12)

The technological revolution that has appeared in

electronics tends to the miniaturisation of components and to

tihe considerable f£all in their fabrication costs. According to

certain experts (1%), all the five years they are divided by

ten.

The development of integrated

circuits - and especially of micro-processors ~ opens the way

to a profound transformation of the structures of production

and consumption, because it permits the general application

of electronics.

A first form of application is constituted by data processing.

12)

13)

See in this field:

~ M. MAC LEAN, "Science and Technology in the New Econcmic
context" Report of the Electronics Sector Survey (Science
Policy Research Unit, February 1978).

- INTERFUTURS, “"Electroninue industrielle: Evolution structurel-
le et perspectives mondiales” (Résultats du projet de rechemhe
octobre 1979).

Cf G. FRIEDRICHS, "Micro-Eleczronics, a new dimension of

recnnological change and innovation” (papier nrésenté au

Club de Rome) .




Develcping rapidly for more than fifteen years, this has at

first permitted the amelioration of the internal management of

enterprises; from now on it is able to permit the transformation

in depth of the conditions of trading of tertiary activities

which play a "cybernetic”™ role in the economic system (14). So,
for example, the procedures of "scanning” allow - by the optical
reading of the labels - one to krow immediately the reactions

of consumers and to know syst -atically the movement of merchan-
dises, which is able to confer considerable power on commercial
enterprises. Likewise the informatisation of banks has overtaken
their fnternal activity to apply it to the whole of their rela-
tions, as mutual as their environnement, thanks notably to

the development of the "electronic money"” (15). The connection

of the information network to telecommunications leads henceforth

tc the "t:lematique™ (16).

In a parallel way, the conditions of production in the
manufacturing industries offer a vast new field cf application
for electronics, which is only beginning t» be outlined. The
diffusion of micro~processors allows the move to an extensive

formot automatisacion, in which the classic iachines can be

14) See the role of commercial and bank intermediaries in A. BRINDER

"Socialisme et cybern&tique" (Calmann Levy, 1977).

—
s
~—

The stakes of these transiormations are already percentibles
in the American Ecoanomy:cf study of the C.E.P.I.I. on the USA -
{Zconecmie 2rospective Internationale, n@ 2, 2e trimestre 1930).
1A CE£ 2. N0 en A. MINC, "L'informatisation de la socid%s" (La

Dccumentation Trangalse, Paris, 1973).
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. regulated and utilised in a more supple way, more performing

and better integrated. It is even possible, by controlling
"magnetic rollers”, to eliminate the phenomena of friction.

Such a revolution has to have the consequence of prolonging

the progress of the mechanization of the sector, notable in
industries where the feebleness of series and the diversity

'of products had not permitted it until the present substantial
gains in product.vity. As for the information, that is in effect
the productivity which should be the main beneficiary of that

evolution, after a more or less long period of apprenticeship.

A+ the level of the final consumption, the virtualities are again :
more considerable since, up to the present, electronic goods have remained

limited to radio~TV receivers and to sound reproducers. Not only will the

very nature of health and education services ' - profoundly transformed in

the future, but it is possible to think that the massive production of new

durable goods will permit a reply to the growing cultural needs of families.

It is not a matter here of simple gadgets (such as electronic games), but a
veritable change in the way of life that will be affected in the next decades :
the production in the home of multiple information services, documentation,
formation and leisure will also be assured, the diffusion and treatment of
knowledge making calls to the network of the "telematique"” like the most

decentralised utilisation of the "privatique" (17).

17) Cf£ J. BOUNIME et 3. LUSSATO "Té&lématigue Ju privatique’

(Editions d'informatique, Paris, 1979).
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The amplitude of the transformations that are thus

besinning to take shaoe is such that it outs back the actual

methods of the national accounts., ~ The instruments of the

measurement of the growth have been essentially conceived bv

the material goods, the physical characteristics of which only

evolve slowly. Now these instruments have never really been

adapted to the nature of the services, and they appear more
and more overtaken for seizing the technological transformation

which are unfolding at the present moment.

In the industrial sector, the accountancy of the flows in

volume pose a problem for all the activities where the technologi-

=2l mutation is very rapid: on the one hand the costs of nreduction

diminish vertiginously, and on the othe~ the products becare less and
less material, so that the frcocntier between joods and services
blurs more and mcre. The measure of the production and of>the demand in
volume beccmes very delicate then, as it is practically impossible

-0 reason with constant prices : at the cost of an old year, the

flows in volume of numerous electronic products would represent

a considerable part of the industry, when this part lives mcdestly

in the flows in value (at current prices).

Before tnis new difficultv, the statistical institutes
adoot a prudent attitude, which consists in deflating the flows

in vnlume bv more or less conventional price indexes. So it turns out
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that the rates of growth in volume of electronic oroducts —

that have been presented as such in the first part - will not give

the real breakthrough of that industry: this is without

doubt much stronger than the figures calculated hint at.
One can equally deduce that the longterm forecast of the
rates of growth in volume will remain without object in so
far as an appropriated methodology will not be adjusted to

measure validly a new form of growth.

2~1-2 - Towards a general restructuring of the metallic channel

One might be tempted to forecast a veritable split
between the 'electronic channel' and the rest of the 'metallic
macrochannel'; historically, the electronic at first appeared
as one of the sub-sections of the electric construction, but
its extension gives it more and more
specific characteristicsy so that they have only a distant
relation to the section of origin. Moreover, the disparity of
rhythrs of growth aftec the start of the 1970s would confirm

such a split.

In realitvy, the electronic chann=l remains intimatelv

linked to the whole of the metallic channel, since its products

are susceptible to incorporate more and more massivelv in the

classic¢ electro-mechanic. Thus, a growing number of measuring

and srecision instruments, watchmaking, numerous oc:ical and
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photocopying aids use possibilities offered by electroni~zs, so
that that group of precision mechanics benefits from training
which has allowed it to conserve an alevated gqrowth in the
couirse of recent years. The electronic pays equally a very
important role in aerial navigaticn and in railway transoort,

as much for the requlation of traffic as for the reservations

or the tarification of services rendered, and it begins to pene-
trate the car and household electrical appliances. In the future
the development of micro-processors is going to be apnlied to an
always numerous growth of machines, that is to say it is going
to concern itself with the greater part of equioment goods. In
replacing manual procedures, the electronic allows at the same
time the development of the ‘robotisation' and the increase

of the performances in considerable propcrtiocns.

In these conditions, the cleavage between the classic
machines in decline and the 'electronised' machines in expansion
will pass more and more to the interior of each category of
products. In the same way that, in the past, the chemical
products have contributed to the transformation of the whole
of the agro-chemical channel in substituting it for natural

nroducts (notably in textiles), similarly the electronic i{s going

to engineer a general restructurisation of the metallic channel.

it is in this sense that it is useful to analyse the rivalry,
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_ between the main industrial countries (18)

Since the start of the 1960s, American Enterorises have

begqun to acquire a distinct advance in the field of information,

to the point that certain authors consider with fear the 'American
challenge'. By the multinationalisation of their activities,

these enterprises extend their supremacy over the whole economic
world and seem irresistible. In t(he same way, the rapid progress
registered in the technology of eslectronic components have been
due, in a large part, to American efforts. However, the economic
machine of the United States is a bit shrunlen so that this advance
hasn't up to the present aliowed the clinching of the new

dynamic of growth.

The strategy of Japan is very different. Following a proven
method, Japanese firms concentrate their efforts on a limited
number of “"competivity poles®, which diffuse the effects of
training and contribute to structure the whole body of industrial
tissue. Thus, to £1ll the techinological delay with regard to
the United States, the Japanese attack has successfully
followed two axes in the slectronics industry. In a direct way,

the offersive was at first carried out in the consumer goods |,

beginning with the selling of colour television
receivers, then in following thegse lines of high-fidelity and

magretoscnopes. The Japanese industry has succeeded in achuiring

18) C£ 5. LAFAY, "La nouvelle solcialisation des grands pays
industriels” (chapter II of the cited study of the C.E.P.I.I.,
Economie sroscective internationale, n2l, La Documentatian

Crancaise, Paris, janvinr 1989.)
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dominz~' positions in these markets, while oppcsing American

industry in electrical components.

It is true that the American position remains stronger
than the statistics of international trade .would suggest,
because of the exterior implantations of transnational
corporations. But the pole of competivity acquired
by the Japanese beyins to yield its fruits, for since 1977
nearly 40% of it relative surplus on the electronic channel
was obtained outside products destined for consumption.

In comparison, the position of the main European countries
manifest. a great weakness, save in the materials of information

gservices and telecomunications.

More recently, Japanese strategy has been engaged in &
second axis, which allows a indirect attack on the electronics
field. The pole of competivity constructed in the car incustry
risking being menaced by the concurrence >f developing countries,
the restructuration set to work rcsg&nds here to a double
objective: not only the competivity of Japanese enterprises is
consolidated by the automation of that industry, but the
intensive utilisation of micro-processors authorises the putting
into practice of new technologies apnlicable in other fields.

In nivoting around the automobile -ole, the
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utilisation of electronics in the whole grocup of capital

goods are going to be able to be developed (19).

2-2 - Industrial Revolution and mode of growth

The nastery of the electronics industixy constitues
the -key to the future, save in the hypothesis of a cataclysam,
progress will not be definitively g¢topped over the whole
planet. Thus, the actual phase of the crisis doesn't mark
the end of industrial growth, it only marks the difficult
passage between two forms of growth. For the next few decades,
a new approach of long-peried cycles from now ¢a lets in a
glimpse of the possibility of a renewed growth, where from

now onwards 1t is nossible :o0 attempt to disclose the stakes.

2-2- 1- A new anproach to longterm cycles

The existence of longterm cycles has been formerly taken
as evidence by KONDRATIEFT (20), whose works have been prologued
by SCHUMPETER (21). In the actual context, the "Kondratieff
cycles" nave not much more significance, but it is possible to

locate a leqic even more profound that longterm cveles, which

combines at one and the same time technological factors, the

strateqvy of actors and the mechanis.ns of ianterdesendence on the

on the world ladder. The concent of "industrial revolution”

exnresses this general articulation and allows the schematization

(19)Cf A. BRENDER, "Capitalisme et organisation industrielle, quel-
gques remarques a propos du cas japonais" (Annales des Mines,
janvier 1980).

(20)Cf N.D. KONDRATIEFF "The lona waves in economic life" (The
review of Economic Statistics, 1935).

(21)C€ J. 3CHUMPETER, "Business cycles"” (1939).




of the structural mutations which unfold under our eyes.

From this angle, it is advisable to put in their
proper place the disiurbances coming out of developing countries.
Their weight in the whole of manufacturing
industry (12 % of world production outside eas:ern countries)
doesn't allow the imputation to their competition a
notable responsability for the crisis. As for petrol shocks
emanating from the 0.P.E.C., it is possible to think that they
wouldn't have been reproduced with the same amplitude if the
developed world hadn't been avowedly incapable of replying
to the challenge made in 1973. It is in the inside of the
industrial countries that it is necessary to search for the
long-term Mmovements which are susceptible of explaining certain

essential springs of the crisis.

At the heart of the functioning of the world economy

the structural deformation of the demand is thus found: on the
one hand this flows from the evolution of needs and of the
macro-economic context, on the other hand it reflects che
conditions in which the producers are in a position to create
or use scientific orogress. From a technological point of view,
the existence of long-term cycles doesn't seem unavoidable,
because the innovations can be relatively continuous. On the

ther nandé discontinuity characterises the game 2f econcmic
actors sincz the onset o the industrial era, in the dawn of the

Aineteeth cencury.
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During two successive periods, the world econcmy was

each time develoved under the impulse of a motor comnntrv,

which had acquired for its technological advance a superior

productivity and the highest standard of living. Such was the

case of Cngland until the start of the twentieth century, then
of the United States until the start of the 197Gs. According

to the logic that appeared successively in the two cases, the
most advanced economy contributes %o the setting up of a coherent
system on a world scale, permitting the establishment of stable
rules for financial and commercial plans, and the issuing of a
money whose international purchasing nower is lastingly the most

high.

England had thus been the motor agent of the first
industrial revolution (table IV). The primary energy depended
then essentially on coal/and the steam engine - in allowing
the mechanization of 2quipments - constituted %he orincipal
factor of transformaticn. The railway (in the field of communi-
cations) and textlles offered to these equipments their
privileqed field of application. After a period of instability

14
and %=ransition, a second industrial revolution is then drawn,

under the imnetus of the United States. While petrol gradually

took the rlace of coal and the classic electro-mechanic

replaced the steam engine, mechanization extended to certain durable consumer




goods. The American mode of consumption thus massively diffused
such products as the car and electric household goods while

chemistry was affirmed as another field.

In the two cases the achievement of a certain mode of growth
goes harnd in glove with the decline of the advance economy
which had contributed to its promotion. In fact, this logically
led to use Lts resources to diffuse abroad its own mode of
growth (especially by international investment), and didn!t
succeed anymore in creating in its breast the structural
transformations which would be necessary to receive new tvpes
of production and consumption, stemming from technological
innovations. At the end of each period, the notentialities
for a new industrial revolution exist, but they cannot be put
into concrete form with a fullness and in sufficient delays to avoid

the discontinuity.

TABLE IV: SIMPLIFIED SCHEME OF THE
THREE INDUSTRIAL REVOLUTIONS

. . . T
Hotor . Basic . Transforma- ' Form of ©  Another
Agent . Energy ° tion factor communicaticn’ branch
:Zngland : zoal : steam engine: Railway : Textiles
:U.S.A. : petrol : classic elecs Car : chemistrv
: : : tromechanic : %
s . nuclear,
’ . solar ans : )
| geothermic | electronic | telecommuni-’

caticns . biochemistry
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At the present moment, it can be seen from now on and

for already what will be the components of the third industrial

revolution (table IV). The new energies (nuclear, then geothermic

and solar) will gradually take the place of petrol; electronics
already permit the stréching of the field of mechanisation,

since it is susceptible to being applied to tertiary sector as to private
consumption; there will be especially found an immense field of
application for the transmission of knowledge and telecommunication :
subsequently biochemistry will offer another field of action with
multiple possibilities. Then it is possible to demand how these

components can combine in the bosom of a new mode of growth.

2-2-2 - Possibilitv of and stakes in a renewed growth

The mede of gqrowth which develooed during the second

industrial revolution strikes in the future numerous limits,

which have been analysed at length (notably by the Club de Ronme)
Thus of natural resources on a world scale: whether for physical
reasons (foresseably exhausted some actually known layers), for
econoric reascns (rise in extraction costs on new sites), or for
gecpolitical reasons (monoooly exercised by groups of countries
such as those of 0.P.E.C.), it isnt conceivable that the rhythm
of exploitation of these resources continues in an exponential
way. In the same way the internal plan, the growth of nuisances

(nollution, deqradation of industrtal tasks) and the saturation




of the biggest part of necessary materials in the developed
countries oppcse themselves to the prolongation of past

tendencies.

However, .£ the second industrial revolution's term

draws near, that would not mean that the world is hopelessly

condemned to the "stationary stage", according to a vision

that returns periodically in economic literature. Present and

future technological progress is such that no physical global

constraint can halt the growth of the world economic whole,

as the work of the INTERFUTURS has shown (22).In the third
industrial revolution, the electronics industry is in particular
susceptible of exercising a "structuring" role, again more
extended than that played sucessively by the steam engine and the

classic electro-mechanic.

It is clear, nevertheless, that if the diffusion of

electronics was restricted to increase the general efficiency of

the nroductive apparatus without permitting the satisfving of new

forms of final demand, it would only produce unemoloyment without

creating a new growth.

22) Tf INTERFUTURS, "Face auvx futurs: pour une maitrlse du

vraisemblable e- une gestion de l'imprevisible" (GCDE, juin 1373)
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That will clutch at in a lasting way when the
final demand - private and associative - will offer new outlets.
Now the cultural needs open precisely a huge field to new mass
consumptions, since the diffusion and the treatment of knowledge
suffers a mutation as important as that which resulted - in its
time - from the invention of printing: and the new forms of
consumption reply to the occurrence of “"change in the systems
of values” and to the emergence of a "postmaterialist .culture"

that has been much in evidence.

To a horizon more or less near, 2 logic of renewed growth would

then apnear possible. Incorporating more of "grey matter" than

raw materials, it will allow at first to face scuarely the

perspectives of the orovision of natural resources on the olanet.

Contrary to the "zero growth", which would lead to the distri-
bution of the stoppage in default of halting the progr--s,

a renewed growth would be susceptible to reestablish

full emoloyment and in authorising a gradual and moderate decline

in the working hours, the extension of spare time Ping with it,

Only such a perspective could eventually ensure in the most

equilibrated from North-South relations: the permanent progress

Qf developed countries is the condition of one part of the
opening of new outlets to qrowing i{industries in developing countrie
(notably in biochemistry), permitting %he most acute neseds of

tne Third World to bBe faced.




Save 1f one keevs a scenario of catastrophe, one can

think that the taking olace of a new mode of growth will haooen

sooner or later. On the other hand it is difficult actually to

foresee Lf the transition chase betweeh the second and third
industrial revolution will be confined to a few years, or whether
on the contrary - it will be prolonged over several decades. The
reply to such a gquestion depends on the way in which the countries
susceptible of plaving a motor role in the future (United states,
Zuropean nations, Japan) will succeed in eliminating the actual

brakes.

Trese brakes are at first psycholegical. The neo-Malthusian
ideas propagated by the Club de Rome have without doubt exceeded
the originzl cbjective, because they have reinforced the change
of attitude vis-a-vis progress which was beginning to appear at
the end of the 1960s. Whereas, after the {irst industrial revo-
lution, progress was judged capable of resolving all the
nroblems stemming from the processus of industrialisation, a
feeling of defiance has been widely spread, The "fear of future”

shows itself at first in the Malthusian demcgranhy, which

exercises iLts ravages in all the industrialised countrles,
rederal Germany being the country most affected. Without being too
serious, Malthusian sconomics are egually at the root of certain
blockages : the dispute over nuclear energy helps to aggravate the

erergy crisis instead of braking the efforts at self-sufficiency




of the good name ¢f a country.

The mo t important brakes, nowever,are the organisation
of the whole of each national economy. The mastery of the
electronics industry - Key to the tiird industrial revolution —

isn't only the function of the capacitv of enterorises to nut

into technologies which give the best performance at the least

cost; it also depends on the whole cavacitv of the econcmic svystem

to omen a ccherent group of openings, as much in the equiosment
of different sectors as in the final consumption in its different

forms.

This implies deen changes, ¢n the one hand in the relations
between the sectors - the "cybernetic" role of banking and
commercial intermediaries is cruclial here - on the other hand
the satisfaction of the needs of health and education. The
ALffusion of a new mode of production and of consumption will
go {n the future with the formation of men and the adaptation
of structuras on the spot; it has equally to preserve individual
freedom in favouring the exvansion and the diversity of cultures.
That is to say that the third industrial revolution has little
chance of developing in some rapid delays Lf it is study oup only

to the snontaneous mechanisms of the market.

Tor throwing into gear a new dynemic of gruwth in tne
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years to come - and accordingly to thwart the factors of disorder
which are multinlying at an international level - it remains

to invent a "New deal” <capable of di.aling with the problems
posed. The stake is considerable: the nztions which succeed

in forging the iastruments of the future during this transitional
phase, in spite of the foraseeable upsets to the world econoay,

will play a orincipal role in the decades to ccme.
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