P

KARL MARX'S THEORY OF TEGHNOLOGICAL UNEMPLOYMENT

- \

Cemaf Yalinpala

L] v

A Dissertation submitted to the Department of Economics

_of the Graduate School of McGill University in partial

fulfillment of the requirements for the Degree of Doctor
of Philosophy.

\0




. \ - ABSTRACT
. . . ,
The primary’objective of this dissertation is to present and
\ analyze Marx's theofy of technological unemployment. Chapter I is a \

\\brief\eva1yation of the modern perspectives on this question. The

1ekefs of analysis in Mafx are also identified. Chapter II considers
Marx's ;hort term model on technological unemployment when no net
g actumulation occurs. Ite<includes a discussiop of different measurés \\ .
\ .‘ . 4nd\types of technological change. Chapter III complements the previous
iy . Chapter. A theorepical definition of compensation is advanced, and the’

\ \ . differgnt forms of';ompensation in Marx are evaluateus. This chapter

are ignored\. Chapter V identifies the linkages between crises ahd

technological unemployment. Throughout the disséhtat?on, the short =~

term, 103@ term and crisis model; are developed and compared. Ihc]uded

are two appendices, *one dealing with the neo-classical approac%, ;nﬁ the
qx¥"x‘s/theory pf techno]ogica]r

othdr with the role of wage flexibility in Ma

* unemployment.




RESUME "

s L’obje;tif principal de cette thése est de présenter et d'analyser la
théorie de Marx sur le chdmage technologique. Chapitre I est une bréve

P 4
. . i .
évaluation des perspectives modernes concernént cette gquestion. Les

. niveaux d'analyse dexMa;x sont &galement identifids. Chapitre II considére

‘ - ’ ' , ~ l -

le modéle court terme de Marx sur le chdmage technologique quand i1 n'y

a paird'accumulat%onhqui se produit. Y est inclu égalemént ungkdiscuqzibn

ki

’ ' des différentes mesures et changements technologiques. Chapitre III est e

\\ “un gomblément du chapitre précédént. Une dé%iﬁition théoriquq de la

\ / '

compensation y est présentée et les differentes formes de compensation

chez Marx sont évaluées. Egalement, une diséussibn é1afgie de la contro-.
‘ .
verse en ce qui a trait & la compensation y est incluse. Chapitre IV
!

constitue Te ‘modéle Jong terme de Marx quahd le changement technoiogique,

la croissance de la population et 1'accumulation se produisent simultané-

ment. Dans cette discussion leés crises sont ignorées. Chapitre V

jdentifie les liens entre crises et le chomage technologique. Dans Ta

thése,—ay fur et 3 mesure que nous développons les modé&les de court

terme et de lon rme ainsi que des crises, nous en faisons également

5"

la comparaison. La thése rend deux annexes, 1'une qui traite de /

LY
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attention” among the cl assica] economists such as Ricaydo, McCulloch and
J. S. Mil1. The poss1b]e displacement’ of 1abour and forms of reabsor
,h‘ave Jed to what has been called the compensation controversy.

‘optimi'sts,maintained that the displacement of worlgers thr‘ough

]

PREFACE

~ <

s

*

The questlon of techno]ogwca] unemployment attract d cons1derab1e

ion

Y

of superior machines was a temporary inconvenience and that the market

forces would fully compensate for such loss of empleyment in the long run.

The pessimists, aon the other hand, he1w1&t the problem would be a per- /’/

/ah—(

manent one and thtomahc market forces would not be adequate tO/
' ‘ /

provide f/ulj/EB/mpensatmn. Marx offers the clearest pessimistic argument.

‘There were, however,“and still are several variants of the optimistic and

. /
pessimistic views. )

N 3

It"is-important t9 notej't\hat the academic interest in this controversy
vir:tuaﬂ‘y disappeared with the development én"' ‘t’h"e neo-classical and
Keynesian paradigms. YeiE, the public’s concern about automa‘tion and works
by non-economists indicate that the ques%jon is still ah‘ve., Chapter I

is a brief survey of the modern approaches and popular concerns. With

véry few exceptions, the economists have’ not treated the twestion at a

theoretical Tevel in modern times.' It is the virtual absence of such ,

treatment that led me' to ckwoose Marx's views on this matter as the

iv . £ #

A

.
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-relate to the discussion of technoiogibal unemployment., It does not

subject of lth‘is dissertation. Any thegret_ﬁca] study of the question of
technological unemployment must talfe him into consideration. With the
pbssib]é exception ‘of Schumpei;er, no other economi st has so emphasized
the eﬂ.’écts of technloh‘)gi(:al cHang'e _ The race between machines and’
emp]oyment is a central theme in Marx S- ana]ys1s vof the development of
capitalism. He does not, however, present his arguments in a systema;m

manner.

The originality of this disser.tation lies in the fact oth;'xt it is,
I believe, the most comprehensive study of Marx's argliments ;n technolo-
gical unemployment. Moreover, it brings together and integrates many' ‘
arguments w?n'ch have virtually peen overlooked in economic literature.
The dissertatian is not only a synthesis of Marx's arquments but also
a critical analysis of hi’s theoretical -appqar;atus and assumptions as these

. s

treat Marx in isolation.but also refers to alternative approaches of/\
modern,aas well as, earlier eco;nomists in order®to place his {heor&/l in
a broader framework. ‘Particular emphasis is placed on sbme German
economists such as Kruse, Mﬂ:ﬁitzky," KHhTer., and Lederer whose writings

on the questm]n have appeared in the, earliier part of tms century The

main purpase behind analyzing Marx while drawing fro/a wi de group of

- economists is to arrive at conclusions which not only he1p provide a

.the compensation controversy in general.

4

L

clearer interpretation of Marx, but ‘which®also serve to shed light on

[ should like to express.an intellectual debt to Professor'/'EaM
F. Beach who gu1ded me in the preparatwn of th1s d1ssertat1ork He,

himself, has published a number of art1c1es on fhe question of techmﬂo—

gical unemployment and believes that the modern theary has not answered

v e &
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the theoretical question. Several of his arguments have been useh in this

dissertation in order to underline ‘somé of “the major weaknesses in Marx's

theory. In fact, my interest in the particular topic goes back to the -
time when I togk a graduate course offered by him. This course focussed

exclusively on the theoretical approaches to technological unemployment.
P ,

I mdst, however, indicate that much of .the theoretical approach and many
9f’the conclusions reached in this study have no direct counterparts in
his work. He has allowed me to pursue my research freely so that the”:

essence of Marx's arguments can be presented in the c]garest manner -

-

possible. l, -

)

I also wish to thank Professor George Grantham who made many valuable
. i N L ' B
comments: concerning substantive deficiencies which had been overlooked.

- -

In addttion, he carefully indicated many grammatical and stylistic errors.

Since my mother tongue is not English, these corrections weré ‘immensely

]
NS

helpful. - ’ ‘ A
c' 1 s ‘ "-J
Furthermore, 1 would Tike to acknow]edge thg indispensable help
L3 (b . e

I have received from several individuals. Janet Smith spent many hours
with me in proof-reading the final draft. Bruce Smith offered’ valuable
insights whenever I encountered problems in understanding Marx. Ilsedore
Jerenfie mist have spent many days in Germany in order to locate most of

N

A
the Gerpan writings that kave been used in this study. /ﬁ ,
" ' /

Finally, I thank Lorie'Casbourne°and Joanne Ten Eyck, who were the

-

most patient typists.
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C - INTRODUCT JON_AND.GEMERAL ASPECTS OF MA&S(S THOUGHT ON
{OLOGICAL CHANGE AND UNEMPLOYMEN

L]

- 1. Introduction
. This introductcry chapter will p;repare the framework of this thesis.
Conseqguently, most of the fundamental argume(\ts‘ to be developed in. fuld

4
later will be stated 1n-a summary fowf. ‘

Objectives and Scope of the $Study

"This study is an analysis of the t’echnblogicafunemp]oyment model in -
Karl Marx's major works. Our objegtive is to present and synthesize )
Marx's ar‘gu;nents on the short term, long term and cyclical employment

effects of technological change and to critically analyze them.’
' ' . 1

" - The present topic has been chosen for two reasons: First, with a -
few exceptions such as Joan Robinson,1 Marx's ‘péssimistic predictions with
respect to the effects of ﬁechno]ogicé& change on employment have attracted

b}

little attention in the non-Marxist school of economics. In Technology and

» Jobs by Jaffe and Froomkin, the authots state: -"Possibly the most
original and significant contribution |to classical economics on thé effect
of technological chahge on employment ‘was made by Karl Marx. "2 However,

~  they a]llocéte only one paragraph to him.
. ' ’ ‘

-
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Seyeral theoreticdl and historical d§ssertations have bé@%\rrutten : -
. oy /e '

on the relationship of techno]oa1cal chanoe to emp]oyment Yet Marx's ¢

role in the controversy has not received adéquate attention, ‘Nathan: - .

a

BE1fer, in his work, undertakes a critical énalys1s of the historical,

y

uerspectives;until the 194Q0's. ' He makes referefices to Méfx for comparative

- £
o

purposes, but he does not develop the'fﬁner logic of Marx's argumeﬁt.3
In.another study, M.A. Stephenson discusses the role of technology in the »

Enalish classical school and relates it to agriculture, income shares, aﬁd )
% . ° » /
employment.4 Both of these authors.present and analyze part1cu1ar1y'ﬁhe‘ z/

ideas of Ricardg, J.S. Mill and Malthus on the ﬁugstion of ‘machinery and

\ 1 . ~

emp1oyment. Shou Shan Pu‘s dissertation on Technp]ogica1 Progress ahg =

4

mp1oxment is a study of the 1nvestment expend1tunes assoc1ated with
5-

It is an attempt to suppiement the Keynes1an
N .

theory of émp1oyment. den though he makes some, references tb Ricardd

technological change.™

-

Sismondi and J.S. Mill, he does not inc]udeUMarx. Fina]]y; DaVid P.

Levine, 1n Accumu]at1on and Technical Change in Marx1an Econom1cs, deals

5 ~ )

primarily with accumulatmn.6 He analyzes the role of techmcal chang , 9

~ N .
organic cdémposition of capital and emp]oyment. However, the Marxian

Q

technological 1&bour displacement and Marx's speci1fic.arguments on‘the/
question are not an impbrpant part'of his study. °
R Ny ) -

The foregoing comments are not 1ntendfd to be critical-of these

-, ]
studies which, withs ir—specifled
4.

Hnwta?ibns, fulfill ‘their |

El

objectives We will refer to thém throughout our work We on]y wish to

in the non-Marxian ecgnomics. It is well-known that Ricardo, in, the



— stated; "...)I am convincéd that the substitution of machinery for human
. . + D o
’ Tabour, is™ften very injurious to the. interests™§F the class of

ll7

- labourers. His short éhapter "On Machinery" has been rthe major source

‘ “ ) :
of academic interest on the question, The magnitude of emphasis on’

R1cardo s chapter appears to be qut of proportion to the 1mportan\g

?@
Ricardo geems to have g1ven to the issue.® on tné “ther hand, Marx makes

«

the introduction of new mach1nes'and their effects on‘employment a central

theme in his analysis of capitalist development.

- It ¥s not our objective to compare and contrast Marx and Ricardo. o

arx is particu]ar]y‘obvious in Marx's treatment of - - —

— T 2

ol e T . .
However, his criticisms of Ricardo and Barton
/P. A

Ricardo's influence on
the machinery question.

must he EEEEE—jILjﬁ

es of Sunplus—Va1ue.9° Some of these difféﬁence;
//l/,,,»%dﬂﬁ’ﬁe an integral naét of our study.

|

é. . . Cps
The attention accorded by economists in the Marxist tradition to
Marx's views on technological unémployment®is mixed. It shoqu suffice,

J

for’ now, to note that a systemat1s-and comprehens1ve ana1ys1s of the
. different aspects of Marx's arguments an this quest1on 1s not ava11ab]e 10
When 1tm1s d1scussed spec1 f&ally, it is stated in a general fasn1on
w1thnﬂt .subjecting it to a¥gritical evaluation. On the whole, it is
treated in a fragmented manner to supplement Marx's arguments on the
labour thegry of value, exploitation, -the fa]11ng rate of profit, crisis,
d eic. Techpo]ogica1 unemp1oyment per se is not a central part of these
concerns, Part of the reagnn for this is that Marx himselfKnid not give
. ﬁhe‘%s%ue a systematic presentatjon.’ His comments, snnétimés contradictory;
wafr% scattered‘%hroughout his work., There is,ithus, a.need for C*Tpi1ation
and gynfhesis. ) . \\ ‘ ' I ) i,

~A

A

L
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The second reason for choosing the present topic is:that the s;\\

" v

quéstjoﬁ,oTE;echno]qgigal unemployment has received 11tt1é ;onsideration
infmoderq'egonomic theory. It s either assumed away or treated in’a
thedretiga] framework which, dye- to particular aséump;ions,_sucﬁ as
perfect wage-price flexibility and easy fqﬁyof substitutio;, has not
been able to deal with it‘satisfactorﬂy.n As our analysis of Marx

1nd1rect1y wilTlshow the major weakness is that the queg}lgn/has’ﬁbg

’

been clearly posed. This“appears to'be a_censéquence of thé tools,

gssumptions and values shared in both the Keynesian and neo-classical

pav‘adigms.]2

We will, next, undertake a brief summary and evaluation of the views

prevalent-in modern economic theory. The following presentat1on is not

intended to be éxhaustive for two‘reasons. ' ‘j;f {

)

[}
(i) These views have been treated extensively in several studi

1 . ] ~ "
Some major works in this area are by Heertje, 3 Qouryitch,]4‘and

15

Kdhler. Other survey studies will be referred to in the course of this

study as they‘re1ate to Marx's analysis. e

(11) The g;esent study will have achieved 1ts aim by focusﬂng an

hl

ﬁg the Marx1an mode] and by demonstrating its d1fference from the more

: familiar approaches We will attempt, as much asgwarranted 'to avoid the

"intellectual's disease...to treat .one thunq by d1scuss1ng everything
which bears the s]ightest resemblance to 1t.”16

\ = .
*

In modern economic theory, which is a partial synthesis of the'
Keynesian and neo-classical paradigms,'the approaches té technological

I v N
change and unemployment can be summarized under three headings:

- ' Keynesian Approach

The economists who share this paradigm differ s?gnificant]y’within

' ’ 4
A

[}

-
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i

the 1imits of “their traditiqn. However, excluding some'economi§ts such
\%s Joan Robinson, th ~sﬂ§T/épproach to the present ques%ion Ean be éeen
from P ’ ssor Samuelson's treatmeﬂt in hisJEcpnomics. After having
referred to the use of fiscal and monetary policies to cure unemp]oyhent,
he states: “Better still, this approach means ybu do not have to decide
whether the pessimists are right who aréue that inventions will kill off"
Ezg{e jobs-than they create. Why care? In every case~we know that hfgh
emp]oyﬁent will require monetary and fiscal policies of'?he correct

magnitudes and mixed economies know what needs dm‘ng.”]7 The same view

that demand management is what matters is commonly observed in the
18

writings of other Keynesians.

%

Unemployment is seen as a consequence of deficient aggregate demand.
. The battleneck is nqgt a shortége ofjcapita1 to employ labour but an
excess of savings which needs to be offset through expansionary public

{
policies. In a long, term growth economy, the condition for full employment

o

__is that the rate of growth in demand should be maintained so as to equal

the sum of the rate of increase in-productivity and the rate of increase

19

"in the labour force. The relationships between these three variables

r . \
are not made clear. Marx, as we will see, treats them in a theoretica\

framework where their relationships are determined by the nature and

pace of technological change.

. Tpe foregoing brief summary of the Keynesian approach 1s obviously

too sketchy and incomplete. However, in its barest form, it constitutes a
compenéation theory; it indicates how the displaced workers can.be

reabsorbed. Moreover, these comments should not be interpreted to méfn that
the Keynesian saving-investment approach is irrelevant to Marx's ana]ysgs

of the present question. In fact, certain elements of this approag would
] / \ .

-
a

Ta
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. “ . . b 1 Q
have improved Marx's l%ng term analysis of technological unemployment _\\_{,—/’/ ’
which,'déipite his attacks on Say's Law, éppearé to have been carried

'
out in ar framework which maintains it.. -

—

! °

The Keynesian approach does not define technological unemployment.

b

This arises from the fact that the thOry does not emphasize the relation-

ship of 1nvestment to technological change and to chang1ng capital- 1abour

-

coefficients over time. The multiplier eff€€€§/6?’]nvestment are g1ven \
predominance over the structural changes caused by technological change \

and their effects on employment. Concern over excess savings makes it \

& ¢ b
difficult to raise the possibility of capital shortage as a cause of

unemployment. The sincompieteness of this analysis has been elaborated

upon by Adolph waezo and Paul Mandy.21 a

&

Keynes appears to have been concerwed.about the question of &-

technoloegical unemployment prior to The General Theory. He says: "We

are . being afflicted with a new disease of which some readers may not yet
,have heard the name, bd} of which they will hear a great deal in the years
to come -- namely, technological unemployment., This means unemp Toyment |
due to our discovery of means of ecBnomising the use of labour outrunning

the pace at which we can find new uses for 1abour."22 However, he calls

this ”on1y'a1temporary phase of ma1adjustment."23

4 -

As it wi1ll become clear, Marx's analysis in terms of a relative
{ 1]

capital shortage to employ the displaced workers is fundamentally

different from the Keynesian arguments both in the short and long terms.

Neo~Classical Approach

The neo-classical ecdnomists, 1ike the Keynes{ans, have pajd‘litt1e

~

attention to the analysis of the employment effects of technological

-

[ - : . ' i
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) [

n general, the beneficial effects have been taken for granted.

25

response to the pessimistic views of Emil Lederer.“” - Otherwise, there

appeared to be no tause for concern.

" The neo-classical comeensation mechanism to absorb all the displaced
workersg and even more, has “its origin in Say's Law of Markets.’ As
Gouryitch states: "All theoretical notions ofpa<féndency toward gutomatic
reabsorption of disptaced Wg}kers may be traced back“tO’Say's Law of
Markets, which proclaims the possibility of ;n infinite expansion of

n26

“ The first elaboration of tﬁﬁs

[t has been restated by P. Douglas in more

production without assignable Jimits.

fiechanism is by McCu]]th.27

28

modern times. In Chapter III, McCulloch's views will be evaluated in

conjunétion with Marx's criticism of such views. Then, we will integrate
! .
the more’ refined neo-classical elements into McCulloch's argument. The

following i1s a tentative summary of thé fundamental aspects of this

°

"automatic compensation" theory.

A possible d1sp1acement of labour through any type og technological

14

change is offset in the 1ong term through the effpcts of f]ex1b1e wages and

b

L
prices. This compensation theory is different m the Keynesian one™——.
™n

In this case, compensation is automatic whereas #n\the Keynesian case,

discretionary pgb]ic policy 1s/requiréé. e
] i r‘ . f

IS (
i

The main weakness:of the neo-classical -analysis is therlack of an

a
\
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»

movements along an isoquant has been pointed out by several economists.

¢ \ ‘
! . B
/ ~

elaboration of the relationship between investment and technological

-~

change. The 1'nward shifts in the product.ion isoquants are taken to

ref]ect techno1og1ca1 change Such change abpears to be a costless

exogenous phenomenon Poss1b1e labeur displacemént is usﬁa]]y analyzed

. . ' - . / v
through the movements along a smooth isoquant which depicts infinite
< /
possibilities of subStitution between labour and capital. The disnlacementf
of labour occurs when capital becomes cheaper reLative to Tabour. Thé, //u

i

/

argument is that such a displacement cannot be Permanent because the rise

in the price of capital and the fall in the pnnce of 1Fbour not on]y
/
cifeck the subst1tut1on process but, eventua]]y, reverse it so that full

compensation becomes ‘possible. Clearly, the theory resolves the

*

unemployment problem by Iimiﬁing the issue/to the movements.aléng the ¢

isoquant when technology is given.
~

The theoretical difficulty in distinguishing the shifts from the

>

29

’ o,

When machines embody newljfchno1ogy over time, anh analysis based on
movements along an isoquamt that assumes given technology lacks realism.

Thus , adjustments following an initial substitution need hot-occyr on the

basis of the same technology. The assumptlons such as 1nf1n1te poss1b111t1es
{A]

of substitution between capital and labour both béfore and after

technological change have come under %erious criticism in modern 11teratureﬁ30

The role of time and the changes in the 11fe span of machines due to

N

technological progress are not part of th1s analysis. The relationship
of the;indiVidua] capit§11st to technological change in.a competitive

¥

system remains unexplained. . . f}

In summary, we will see that this theefy bated on Tong run adjustments
{
4

-
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tiirouah reversible chanaes “is not an adeguaté compensation theory. Once,

Mdrx's premise that capitalist development {s Characterized by the
. -«’ar’g 7~

continuous introduction of sophisticated machinery is accepted to be =~
realistic orapossible, the combensation theory derived from the neg-

clgssica] school fails to refute the rossibi)aty éf’qechno1og1ca1;@y

unemployment bdth in the short and long tepms.

Structuralist Approach

‘ . . 3
. Some economists &ssociate technological unemployment with structural

B

unemp]oymgnt.31, As we will 1ater’see, Marx's analysis, at times, contains
an element of this argument. On the whole, QOwever, his techno1qgida1
v

unemployment is not structural. "

The structuralist approach explains technological unemployment in

terms Of a mismatch of the demand for and supply of labour in particular

o

markets for labour when technological change takes place. Such change
\ f;a

renders labour with certain bbsolete skills unemployable while it creates
a demand for labgur with new skills. Any'temporé;y unemployment is not
due to a deé?ease in aggregate demand for labour. It is due to caused -

such as the immobility of labour, the obsolescence of skills, and inadequate

) channe]s,qf information concerning the new jobs. According to thissapproach,

A

the increase in actual job vacancies is equal to or greater than the nimber
of jobs eliminated. The standard soTutions include retraining workers and

S ,
increasing their.mobility through public policies. The‘stfﬁcturafz ‘
“unemployment theory is studied comprehensively by Elearor G. Gilpatrick.
She says:

. kg
Structural unemployment comes about in the long
run and can arise regardless of the level of demand.
As, technology, the composition of fagal demand, and
tfiesTocation of industry change, these structural
shifts affect- the composition of labor skill require-
mehts. There is no problem as long as the laboW
force is itself able to adapt to the new requirements ]

i - ’ 4{?
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. This approdch nas coine lnder Critlcesm oy the ortiuuoa neylesialis

3

who argué that the nrotlem is st111 one of aggregate demand and that such
14 ’ .
= L
unemployment is not s1gnificant. The argument is that 1f the alleged
. o o . -
structural unemployment 1s elmminated by intreases infaggregaterdemand,
then it could not have been structural upemployment in the first pia&é.
i
In other words, the Keynesian contenticn implies that there should pe no

serious concern about such unemp]oyﬁhnt. The specifics of this controversy

are not relevant to our study. However, 1t should be noted that the .

, v

. structuralist argument is, in essence, a critique of the neo-classical

d

assumption of homogenecys labour which ié also shared by the Keynesians '

P

who 1gnorel§tr%gtura1 changes 1n the ecbnOmy'due to technoiogical
/3 ) " '

e « N -
change.” In this <ense, 1t has some similarity to Marx's an@hysys. The

i - . .
synilarity, however, should not be exaggerated.It shares a common weakness
-, L4 " N

s

e .
with the neo-cflaSgical and Keynesdan approaches because 1t does not ®
Q

s J
explain the effects of technological change é?zthe crgatwon‘and destruction

3 & o

r

of jobs. It assumes, a prior1:’that technological change creates as much

- = ry w
or more employment than that which'1s temporarily destroyed. ;
- ) . t.

Summary.

Neither the Keyneslan nor the sprgctura]ist aopgpach“offers a

]

, y Voo »
theoretical apparatus to analyze the quistwon of te hng]ogwcal unemployment.

Both approaches emphésize the sglgtions'EB‘ungmp]oyment ﬁgther than
. -
considerirg the'possibi1ity‘that tééﬁﬁqlog1ca1 cﬁange may lead to a net
contraction in aggregate empfbym%nt?bven ??ﬁtotal spenaing wére’sufficient
?o maintain full capacity utilization| of the cap1€3] stock and mismatch
of skills did not occué. The neo-c]ass;£21 épp;oach; on tre other_nand,
-

reliés on a long run compensation mechanism. One can place these three

<

-apprcaches on a continu%m. Technological change may cause unemployment
I , "

. o L~

. : . 0
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acco%ding to the structu}alist view because of the slow adjustment of
existing skills to‘thbﬁi/;gdﬁiréd Bydsuch chingeu If the bub]ic policies
can overcome this Hag, then the neo-classical mechanism takes care of
the unemplewtent problem. If there is still unemp1oymeﬂf} then it i§
the Keynesian aggregate demand manipulation that will eliminate the

>

unemployment.

"

2. Concern Over Technological Unemoloyment

The foregoing discussion has underlined the present state of
economic theory with respect to technological unemployment., This
question has been a greater source of concern among the hon-economists,

for example, unions, other social and natural scientists, and governmept
officials. : v
In the early 1960's, several- government sponsored studfes were

undertaken in response to President Kennedy's concern over techno]ogiéa]
34

[

unemployment in the U.S. The Luddite movement, which Marx- also notes,

, . . 35 . .
is a historical case. In more modern times, unions have frequently

voiced their.concern. The ILO has emphasized this concern in several

k{udies.36 Doubts have been expressed in the writings oﬁ'many non-

economists. Thurmon Arnold, during the 1930's, is one of them.37 A

contemporary example is Barry Commoner, a biologist,. whose concerns.over
the energy and environment issues are gaining popularity. He states: .
#
The facts about the shortage of jobs are only too
well known.  Unemployment has been chronic in the
United States, in the last few years rising to levels
unprecedented since the Depression. Apparently
there has been no economic force sufficiently strong
to counteract completely the effects of the changes
in pggduction technoTogy on the availability of
Jjobs™ .... Some economists have criticized these )
reports, denying that there is, or will be, .a capital -
éhprtage. The critics usually do not deny that there
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- " shortage. In effect they 'dény the question by

. possibility of technological unemplioyment based on the classical and , ;.'

. Mafﬁjan a}guments.

Y.
is gn increased demand for capital, but they ‘

contend that the economic system is capaﬁle of
meetind that demand, and thereby of preventing a

File ot

claiming that it can be answered. B

~~This lengthy quote has been cited to indicate that this summary of the

N i
contérn from a non-economist is, as we will see, a’broad formulation of

Marx's concern. It underlines ‘the Marxian hypothesis that, due to an

increase in constant capital] per worker through techﬁo]ogical change, a

- . . . <7 \ . .
. réﬁa§1ve shortage in the supply of capital will lead to increasing

unefiployment levels.

We shqg1di at this point, add that these remarks do not imply qéw

. X, .
total lack of concerh among the economists. They imply only that the

- \ N
debate has taken place on the frin§e§ of traditional economjc theory

and has been limited to a few economists. In particular, some German
economists both prior to and after Keynes in the 20th century, have

continued the debate. Some of these economists have attempted to explain _

the Great Depression by using models of technb]ogica] unemmoyment.40 ’

Even the ddvent of the Keynesian thought did not lead to a@comp]ete
dismissal of this analysis as witnessed in the case of Liwe who, without o
denying either the “principle of effective demand as a strategic

determinant of the level of aggregate income and employment" or the |
overall effectiveness of the neo-classical mechanisms, shows the real
! ~

41 42

We will be referring to others such as Mitnitzky,

43

Lederer ™ and Neisser44_;hroughout this study.” In the English speaking
. - %

group, Seh‘gmanag5 and Theoba]d46 have taken more popular approaches

and criticized what Heilbroner calls "belief in the benign social .

impact of techno]ogy."47 Hansen criticized the caompensation argument
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that was based on demand created by the Tncreased productivity due to

e

technological change.48 Nevertheless, he agreed that wage and price. .

* flexibility would solve the tgmporary unemployment problem.
, v

o

-/
- It must also be noted that Joseph Schumpter, who is 'one of the very

few economists besides Marx to havé emphasizgd the role of technological
El i // .
change and Annovation in capitalist development, also shared the beljgff}
. . =

in the benign effecfs of téchno]ogica] change. He excluded the quggtion
: KR

of technological unemployment from his analysis. He saw unemployment g

not as a #irect result of technological progress but as a result of the °

periodic discontinuation of it. Schumpeter declared the Compensation

Controversy'"dead and buried" on the basis of Hicks' development of the

¢}

elasticities of substitution which, ironically, were not developed to

answer this qUestion.49 In fact, Hicks argued that the Ricardian

. technological unemployment w§i/§be6?ét1cal1y tenab]e.50 His response to -

E. Beach's critique also stresses this.51

@

It is dféficu]t to explain the appé[ent absence of emphasis on this

question .in modern economic theory ds taught or as reflected in economic
. . .

journals: Ignoring presently the seriouS'difficu1tiés,with respect to
measurements and definitions, for exampie, of capital, which may have
*“\\ contributed to discouragement, the real reason appears to be based.dn
‘common sense observations. The historical experience indicate; phgf
theré are more jobs today than there were fifty or a hundred years ago.
One possible conc]uéion from this is that technological change has not
and will not reduce total gmpioyment opportunities, Moneovér, one can

N <
also argue that techndlogical change is the source of this tncrease in’

52

. employment. These two conclusions are frequent in literature.” . ,
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These conclusions bas d on a long term observation are difficult
| ‘ .
to ma1nta1n for two reasos: :

(1) Increase,)n employment in the long term does not rule out the

possib111ty of increasing unemployment in the short term, that is to say, o

an absolute diminution in the number- of jobs during a short period. More-

over an increase’ in /he absalute number of jobs over the long term is*
» .

k.

consistent with a simultaneous increase in the unemployment rdte. It is often,
pointed out that, in the Tast few decades, the\unemployment rate has climbed
up and héélbeen hg%her at the peak period of gach successive cyc1e.53‘

The long term observation is not'a‘re]ief to those who are -
unemployed in the short.term, for eiamp]e, for 6 months or a year. Marx's
anq]ysis treats both the short and the long term effects.

{11) Observ;tion of tecﬁno]ogica]fchange and higher employment in the
long term, eQen if we observe falq:pg unemployment rates, does notvin 3
iése]f imply a causal re]a%ionship from technoiogica1 changé to employ-
ment. The long term arg@ment poses serious obstacles to empirical testing.
The role of the public sector; the re]ationships;between the deve]oped“m
capitalist world and the' underdeveloped coun%ries, changes iﬁ’mankets,"
etc. make a meaningfu] empirical correlation difficult to undertake.
Because of these theoretical and empirical prob]ems, the long term argument
is impossible to prove. Marx s long term argument also encounters these
difficulties, énd'it 15, as we will see, dependent on some Very special
conditions. The strength--of his analysis iy that it consistently re]ates
technological change to a mu1t1tude of varwab1es which often appear as

exogenous variables in traditional theory.’®. . = . \

. |
Our brief summary of the concerns demonstrates that the»qués{ion of

55

techno]og;ca] unemp]oyment is alive. It needs to be stud%@d at a

theoret1ca1 Tevel before 1t can be tested mean1ngfu11y It is our belijef

o

[
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that Marx's analysis, whlch has 1arge1y "heen ignored in studies on this

quest1on, can make a real contr1but1on o the understanding of its

theoretical aspects. The present study will be Timited to the

synthesis

S i . . - s s
and tha evaluation of Marx's ideas. An empirical verification is not
f - ' i
within our~scope. ' T
+

- Aw\\
—

The most 1mportant aspect of Marx's approach is that the question of

3. Marx's Approach

) e

-

 meanime
o

techno]og1ca1 unémployment is isolated and defined. ” \\\y

He poses the question at three Tevéls:

o -
> -

Level One
S

P

Th1s 1eve1 includes the direct and indirect short term éffects of
techno1ogica1 change on emp]oyment. Specifica11y, these effects refer
to labour dispﬁacement and -labour abserption. They ape the immediate
(direct) results,&% the adoption and the construction'of machinery which

embodies new technology ag?he]1 as the results of the indirect effects
[y 8 ' 1

caused by technological change. The d1rect d1sp1acenent effect is

measured by the number of workers d1sp1aced when machwnery fs qu&t1tuted
for current (direct) labour in a firm (industry). The d1rékt absorption
effect’ is_measured by the numb;r of workers emareyed in thg;construct1on
of‘mach1nery. Obviously, in the real world, the construction of machinery
precedes it; adoption. This is an important distinction far it, as we
will see, has serious imp11cations foggany study of technological

unemployment. It will also be seen that Marx is not fully aware of these
implications.

-
.

The meaning of short term needs to be clarified because it does note

correspagnd to the Marsﬂé]]ian “short run", and it is not a concept
. T
explicit in Marx. It is a concept that wé will utilize in order to

L
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tlarify Marx's Bnalysis. It is, in essence, a period durin which the

‘very much dependent on this implicit assumptioﬁ which is the major

B! ' N wt ]
L ‘ . R T
q — \ N ©

kY

construction_and adoption of the new machines take place and the indirect - A

R

. ..
employment effects of technologjcal change are observed. through the
b

. ’ . PR . - g <
changes in the wage rate, prices of commodities and the extra surplus
g - ’ P

derived.from the particular technological change. The most|important

characteristic of th%splevel of analysis is that technologidal change

does not require net accumulation as a pﬁereqﬁisite.
. ) ° \\ -
Tiere are both theoretical and realistic difficulties iniour
definition.ﬁﬁﬁhe-changes in the wage rate and prices may take a long

time. This adjuétmenf‘process and its magnitude depend_on many cdnditioqs

such as the magnituhe of tethnological change, its rate of diffusion and ~

the‘éegree of competition. Thus, our definition cannot strictly be puf

o . .
in an actual time period and must be considered as an analytical concept.

° v

However, this difficulty is not very serious because Marx does not
consider ‘these indirect effects to be-substantial. A more serious
objection to our\definition can be based on rd]ing out net accumulation oo

as a prerequisite for technoTogical change. As we wi]]léee, Marx's

&

short term analysis as well &s his long term accumulation model are ) .

¥

weakness of his argument. This weakness is independent of the possible
: <

8]

neo-classical criticisms that can be directed against him. . ‘ .

Level Two “' o X
. This level covers long term accumulation and technological employment.
The main charactgristic of this analysis is. that the question of «

v ' A, e
unemployment is observed when aceumulation is accompanied
3 .

“ @
.

14

ogical change and when the 1ab?ur forceis also increasing.

i
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* o
It is an analysis of the 1dong term evolution of the capitalist system,

This long term analysis abstracts from crises (cyc]es).s6 Despite mixed

-
*

[
evidencé in Marx, it is our opinion that, even in this discussion,
Mary does not see net dccumdlationlas’a prerequisite. "In other words, -
the decrease in the rate of accumulation does not appefr to check the

high rate of technological change with a labour saving bias.

Level Three

==V CTee »

This level of analysis integrates. technological unemployment into
; Mz#?ian crises. Even though Marx does not do so, such a synthesis is

possible on the Sasislof his comments in different gontexts.
- | . | f
* As indicated earlier, it is not possible to locate in Marx such a
' division of the levels of discussion with fespect to technological
ungmp&oyment. Only the evaluation in the-following ihabters can
j&gtify our apprgﬁch: It will, then, be demonstrated-that the short )
term effects as we hgve specified constitute the fundamental 1ggic of -

Marx's aé?gsach and of his criticism of the classical compensation theory,

«
He app11es the same logic to his Tong, term and cy€11ca1 analyses. We

will also demonstrate that the cyclical .treatment of technological

S
v

unempToyment can be integrated into the ctisis-free long term accumulation
m&del and that such a synthesis reduces the seriousness of some objections
that cam:be raised against his long term prediction. In short, the levels

of diScussion as specified here are but a method to arrive at tﬁg

totality of Marx's analysis by extending its scope ag‘each stage. They

are grganically interrelated and should not be considered as disconnecfed

'discussiéns. ’ . ’ .
. R ) ) \
A o r 4 ’ ’
After having specified the scope of this study in broad terms, we

0

also wish to specify the areas which will not be covered. It is impossible

P
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*—to avoid aJEertaih degree of arbitrariness in dboing so. Marx's analysis
does no£ easily lend itself to being compartmentalized. Hdwever, not all
of Marx's ideas, on the effects of techno]ogi&a] change are diregtly
re1ated‘to the analysis of unemployment. This does not meaﬁ that they
may not support his analysis or may nét add to its comprehensiveness. —
Qur contention ts that his analysis is not seriously weakened when some
of these subyidiary argumeﬁts arg E;c1uded. Consequently, the following
issues re]atgﬁ‘to,techno]ogical change will not be a part of this study:
(1) éé;ia] éegradation, alienation and techn?&pgica] change57

(i1) Role of the state in creating employment and inducing
58 B
. oLd ¢
59

technological change

(iii) Labour theory of value —

. (iv) Origins of capitalist accumulation and technological change60

° 3

The major objection may be to the exclusion of the labour theory=~

of value. In our view, Marx's ana]*ﬂis of technological unemployment

. ) . . r
- can be developed without establishing the validity of this theory. Marx

himself often carries out his analysis only;in prices without specifying

61

the labour theory. In this study, we will follow the same approach.

This approach is meaningful for the question under study because the

. »

Peha@iourof the capitalists can be explained in terms of prices not
values when they decide to introduce new machinery.‘ Whenever we use the

term "Velue", we will be referring to the market prices. . #

' W o~ ' ) " ' 5
’ 4. Underlying Elements of Marx's Thought

t

~ -

.In £this Zection, we wili review the most important elements of the

Man&ian framework. Some parts ofighe following discussion may not appear
' to be directly EF]ated to our stuéy. We bé]ieve that Marx's analysis
i \ ' '

\

v



LA } .
‘ 19

-« ¢ of technological unemployment is inevitably linked to his general
philosophical ‘approach. The consisténcy of his analysis should also bg
judge& and evaluated within the inner 1dgic of his gengra] approach to

historical change and capitalism.

Dialectics and Historical Materialisme

Marx states: "[IJt is the ultimate aim of this work, to lay bare

II62

the economic law of motion of modern sociéty.... To achieve this

A
aim, he analyzes the modes of production specific tq each historical

epoch. His main emphasis is on the evolution of the capitalist mode of

'production. -

Marx's historical materialism is a scientific attempt to explain

social organizations as well as. changes in them on the basis of the
- ——
/,//‘ material conditions underlying a specific period. Historical matenia]ism

has often been referred to as economic determinism. Even the quotation

£

cited lends some credence to this interpretation— However, any serious

student of Marx's works would disagree with such a narrow interpretation.63\
Dié1ecticsw the theory of change, is ap integral part of Marx's
materia]fsm.64 Understanding of it is important to grasp Marx's approach

to technologich] change*and its results. ’

N

nglectics is a method to explain change as arising from the
‘inevitable conflicts that exis£ in a rel;tionship which, on‘the surface,
‘1 appears to be a harmonfous unity. In'other words, thiS'appafent um'ty1
contains the forcés tha% lead po its disunity or to its rupture from
within. In médern par]gnce Marx woﬁ]d have saia that the.diﬁgqﬂi1ihriat1qg

forces are inherent if any equilibrium.

This approach does not only present a theory of change but also’ a

.
4
%



oomf

20
. | .
theory of the direction of the change. The entity, through the

conflicts, develops its true essence in successive transformations.

65 The

There is a continuous process of thesis:%ntithesis-synthesis.
first stage corresponds to a unity and the second stage to the rupture

of this unity through conflicts. Each process culminates at a level of

D§ynthesis which is not only different from the original thesis; it also

represents a more developed state. The synthesis, in turn, serves as

the thesis for further changes. R

- - A 7

© Ue neeﬁ’ﬁ%t fully develop the concept of dialectics for our purpose.

. Its meaning can be clarified by citing a concept that we will often refer

to in our study. “Capital" in Marx does not mgrely refer to things but,

eden more essentially, to a relationship. At on®level, it represents
/

A relationship between a class of capitalists owning the means of

t C . .
production.and a class of workers who are "freed" from such ownership

66

and who have only their Tabour-power to sell.”° "It represents a X

persbnffied relationship. A another 1§y€i, which is but a reflectiodn
. \ i v

4

of the former relationship, capital consis%s of the relationship between
¥

the neans of production; the relationship between machinery and labour-

power in the production process. According to Marx, the capitalist's
. ot

67

motivation is to expand his capital. This can be done only by changing <%

“the relationship that exists in capital. It can only expand by exploiting

f_68'

more; labour. This is where the contrgdiction exhibits itsel There

are limits to this exploitation, for example,_the size of the population
and " the 1éngth of the working day. The alternative is to exploit fewer
workers more intensively by introducing machinery. Capital starts a’ race

betweeﬁ machinqry and labour. "The instrument of labour, when it takes

the form of a maéhine, immediately becomes a'competitor,of the workman

it
€
a
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What is logical from the perspective of an individual capitalist’

4 +

turns into its opposite when all capitalists adopt the same method of
exploitation. The price of the product sinks, and the capitalists now
1

have a much larger sfock of equipment and fewer workers in employment.

.
e

Mark argues that the capitalists cannot, on this basis, increase their
‘profits becaysg it is the Tiving 1abodr that gives rise to surp]us.]0 M

. , By-displacing labour, the systemﬁgigs 1§§ own grave. (We will deﬁénsyrate
later that Marx's concrete economic analysis is not adequate to support

_this view.)

\‘\‘ fP - tok ,

. z{k ol In short, aggregate capital moves from one state of existence (thﬁfis)
. .whéﬁ a larger number of workers are empToyed to another state (synthesis)

N ) w%en the numbeof workers has shrunk,®and when the magnitude of fixedm

l )
i . capital in terms of machinery and equipment has grown relative to current

°

labour. —— TN
In tth/;imp1e examb1e, capital accumulation is a description of
t?euradg/;étween machinery and labour. This race w?11 be the topic of
qur“study. Marx A1§0 apfilies: the dia]ecfica] aperoach when hé introduces
the, conflict between‘the Timited purchasing power of the working class
due to techné]ogica] ynemp1oyment and the expanded capaci%y«to produce

%a < 7 due to techno]ogica] change.T] As we will see in Chapter V, technological

unemployment can be &élated to the Marxian crises through this under- .

ued

. 4 N | ;
\ oy consumptionist version. e

- H
I

*

The foregoing curso?y exposition on dialectics is, nevertheless,
(/ sufficient to indicate Marx's thought: This thought pattern underlies

his major.works. In the Grundrisse, the dialectical terminology is

S

P

':IP’."" %
3

P

g
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ne§p1?cit.72, Even tﬁough Capital does not contain the specific use of
W§uch terminology, the underlying pattern of thought is still evident.

It is this dialectical approach which is the foundation of’ﬁérx's
dynaniics where dynamics can be interpreted as revolutionary changes in
the fundamental relationships. This concept of dynamics is very
different from that which exists in traditioqa]heconomic theo;y.73

Not only are time and chaﬁges in datum allowed but, in additign} the
changes are explained endogenous1yt On the other hand, in traditiona]x

theory, the fundamental contradictions are resolved when a new equilibrium

is reached. The forces disturbing the equilibrium remain unexplained.

-

In Marx's synthetic analysis, exogenous variables are difficult to
Jdentify., Technological change, competitive conditions, monopolies, -
fhe role 'of the state, scientific development, etc., all become
endogenously deterﬁined by the relationships that.are inherent in

capital.

Understanding of dialectics can clarify Marx's Statements that may
appear contradictory to economists, traingd in static analysisf~ Capital

needs more, 1abour to expand itself, but it also displaces Tabour.

)

. Simi]ar}y, capital contains the preconditions of competition but also
the preconditions of monopoly due to the inevitable destruction of
individual capitals. The fo]Towﬁngfquotation directly related to our

topic should demonstrate Marx's dialectical thought: "Machinery always

*

creates #relative surplus population, a reserve army of workers which

greatly increases the power of capital.”74

crises to overcome the femporary barriers created by capital is an
i

extension of this thought. (
3

]heiinevitabi1ity of periodic
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Marx's Terminology

L

In this study, we will, as mué%igs possib]q, adhere to Marx's
own terminology in discussing his ?undamental re]ationsh'ipst Such an
aéproaéh is essential in order to avoid the distortién of his arguments.
l;Pareto says: "Marx's words are like batsf both birds and mice can be
&seen in them."’® As Marx's dialectical thought has illugtratqﬁﬁ th%s
aégiéuity js often intentional, aﬁd‘it constitutes én integrél part of
Marx's analysis. Attempts to eliminate the'mu]tip]é but related

implications of Marx's concepts would inflict damage on his analysis.

Bertell Ollman states: “Immersed as they are jn capitalist assumptions,

- whose‘import.is only indifferently grasped, no one is less qua]if%ed to

\\

\

undérstand the unique contribution of Marxian economics than the

7 Eveh.though the statement may be too harsh, it is a

ecohomists.
warning that must be heeded. Marx's economic variables must not only be

seen as quantities but &W?glas the embodiment of social relationships-

~ which are not only shaped by the former but which a159 act' ¥n the former.

Capital can again be used to i1]ustrate the point. .At one level of

e

meaning, it is 4 quantity of money capital that will be divided into
constant and varia51e capital. Constant capital stands for_odt]ay on
machinery, equipmen£ and raw materiais; variable capital, the wages

paid to curkéntrggbour. At énother level, capital is a social-economic.,

. \ o
relationship. "The way of conceivipng capital in its physical attribute -
‘ . ®

['qu
only, as instrumgnt of production, while entirely igneing the economic

form which makes the instrument of production into capital, entangles

the economists in all manner of difficu]ties.”77

A

a relationship between: capitalists and workers, capitalists and other

3

Capital is perceived ag

capitalists, past labour (constant capital) and current labour.

@
1 4
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A serious difficulty in evaluating Marx's works is°the differentiation

of these levels of meaning. The best approach is to aaintain both levels
gf interpretation in studying Marx. As it will become cled¥+in this
work, Marx sometimes works exclusively with one level. For sxamp]e, he
often éjtes the quantitative egpansion of aggregate capital.a‘ﬁowever,
concentration-and centralizatjon, the changing capital-labour ratios
(constant to variable capital), etc. arelimpliéit in this quantitati@eo

expaﬁsiqn. When he works only with a quantitative expansion without a

change in relations, he specifies it, e.g. capital accumulation with a

given technical base.

Y

Another serious problem is that Marx himself is not always consistent -

A | Ny \
in the use of his terminology. In gﬁngxglg’he uses the term, "capital",

. to indicate the sum of its constant and variable components. There are,

B

hawgver, instances where he seems to be using it only for the constant
parﬁ. This inconsistency is probably due to the confusion over the
variable tapital. Marx is often ambiguous on whether the variable

capital is advanced -or paid out of the earnings at the end of\the

production period. -He argues the latter in several instances.’’

v

‘ ‘ {
. Most of his examples include the variable capital as part of the

advanced capital. Practical eXamplzs can be given to illustrate the
Ve

validity of both approaches. A production process which requires 6 months’
would require advances in the variable capital whereas one Ehat requires
a day or a week, would not. In our context, this.distinction is not
sjgnificant. Once we assume continuous production which consists of
many dispinct periads éf produttion and sales, the importance of this

diStinction becomes negligible. ‘Consequent]y,\we will use the sum of

constant and variable capital as equal to advanced capital. Anotﬁer

4

[

78 R - .
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reason foé not being concerned about this distinction is the following:
According to Marx, the relative shortage pf real capital caused by the
increase in the organic composition‘of capital due to technological
change is pri@arily a shortage of cohstanf capital to be advanced. It
is this short;ge that gives rise to unemployment because the workers
‘, cannot be equipped by the increasing amounts of constant capital

necessitated by technological change. The role ofmvariaﬁle capital
becomes jess signifié@nt. This‘argument is éarticuTar]y evident in

Marx's long term accumulation model.

There is a further problem associated with Marx's usage of "constant

P

capital". " This problem derives from the fact that he does %ﬁt always

differentiate between constant capital Used up and constant capital

advanced. ue w111 clarify this qonfus1on when we def1ne the "organic

composition of advancéd cap1ta]”.

‘

i Time in Marx

J Time is a very important ele enf in'Mé;x'sJWOrks. The concebt of
short‘term that was préviously didcussed does not poke any serious
difficulty as applied to the Marxilan analysis., It can be taken as a time
period during which changes in emplloyment are measured as technological
change w1thout prwor net accumu]at on hav1ng occurred. We can use it as a
theoretical concept to 1so1ate the«effects of a particular technological
change. The more problematic concept of time is the one that app11és to
Marx's long term view of capita]isﬁ in a historical context. This

concept of time cannot beé taken as an actual period which has a defined

. B

beginning or an end.

Actual historical time is used/é; Marx when he argues that the modes



of production are historically determined and that the laws of the

""bour‘geois mode of production”" are not "natural laws of production."80 )

However, 'in analyzing the secular development of capitalism, despite his

specific case, England, he abstracts frofh actual history. He develops

a model of pure capi‘tah'sm.81 His economic classes are only defined

in terms of.capitalists and workers. He disregards landlords and small

owner-operated businesses. 82

In this sense, Marx's long term modfi‘l of
capitaﬁsm, which ?m'ﬂ be developed in this study, is a model founded on

"tendencies" 1n pure capitah’sm.83

S
A serious problem arises 1n this context with respect ‘?M :

empirical or theoretical evaluation of the Marxian argument: According

to him, capital accumuTation and technological change create a tendency

1

to cause increasing unemployment levels in the long term. He also

' indicates the possible countertendencies that may temporarily offset

this geriera] tendency.gq’ -Given his model of pure capitalism, these:
movements are impossible to evaluate against an actual historical period. !
(\:Je \\;ﬁ” evaluate the Marxian "tendencies" in Chaptér [V when we discuss .

the falling rate of profit.)- ‘ | o

Assumptions in Marx

In this section, we will specify and discuss some of the p\m’ncipa]
assumptions relevant to the Marxian analysis. ~The more particular

assumptions will be stated later in the development of our discussion.

. The following assumptions are not givens in his works. These are
conclusions that he derives from his historical approach. [nstead”of
repeating many of these argume?wts, we will consider them as assumptions

1 ¥
in our study.
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f
(1) Competition Py

"UnTimited competition s therefore not the presupposition for the
truth of the economic laws, but rather the consequence - the form of

appearance in which their necessity realizes itse]f.“85 He adds: "The L.
186

' 8
predominance of capital is the presupposition of free competition,.

Competition is a result of capitalism.
{
Marx's concept of.competition is, on the surface, very similar to

the one preva]gnt in modern economic theory. It implies free competition

among capitalists, among workers and perfect mobility of labour and .

capital. However, it also leads to fgrms of restricted competition

due to "centralizatiof" and ‘concen ation".87 Free conpetition 1s

- gradually replaced with monppo1ist1c forms of enterprise. Marx does not
. anéﬁyzg the siénificance of such changes with respect to employment.

Qur Tong term model on teéhno]ogica] unemp loyment will include somé of

these changes. However, we will basically maintain a compétitive model.

|
I

Another important difference ‘from the neo-classical competitive ‘mode

’15 that the capi}aJists (firms) in Marx are aggressive. They try to .

increase their surplus through capturing markets from each other:88 The

main tool of this aggressive behavior is techno1ogica1_cbange. The
similarity with Schumpeter's'approach’is striking.

. g ' H
(i1) Profit Motivation l) ' , s
it maximizer. Profit maximization |

~

Marx's capitalist is also a pr

is not sought with a view to consume\q f it at a.later period. The

main motivation is to accumulate. Only in this way can the capitalist

maintain himself as a member of the social class that he belongs to.

This social dihension is different from thé subjective utility approach
; ' \ ) g
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where the expected future consumption is rationally weighed against the
present consumption foregone. Marx criticizes such views for depicting

capitalist motivation as one directed towards larger consumption in ‘the

future .89 . ‘

.

] , %
Marx's analysis does not assume perfect knowledge and absence of

(i11) Uncertainty and Risk

risk. "“Capital undertakes only advantageous undertakings, advantageous
in its sense. . True, it a]so speéulates unsoundly, énd,'a; we shal]-see;
must do so. It then undertakes investments which do not.pa}, and. lwh1ich
pay only as soon as they have become to a certain degree deva1ued."90

We will return to the role of uncertainty and risk in the discussion ;f

crises in Chapter V. ' .

(1v) Methoﬁb]ogy and Sources

The present study will basically be a non-mathematical one. The
term "mode]", as it will be used by us, should not be interpreted as_a
deﬁﬁvation‘of mathematical relationships. Rather, it is used to mean a
critical presentation of the interrelations of,Marx‘s ideas as they
pertain to %echno]ogical change and unemployment. Our main tool will be
literary exposition. The partial mathematical relationships to be ‘
formulate;\;;E“Eﬁqéﬂe and they will be utilized to”comp1ement our
eprsition There’ are two~maJor reasons fonwsuch a stylistic choice.
The first one is that th1s student is not @ mathematical econom1st A
more important reason is that the Marxian analysis does not easily lend
itself to mathemat{cal treatment. Continuous technological change,
periodic crises, competitive strygg]e, etc. cannot be $hown through

mathematical relationships. The inner logic connecking these aspects

must be explained. Mathematical topls have a way of 1ntﬁoducing too many

%o |

N
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simp1ifying assumptions and of having a 1ife of their own. The

dialectical approach of Marx must first be understood in conceptual

terms. Given the concerns expressed by 'several economists such as

Nome

- Leontief °' on the possible abuse offpathématical tools in modern
a———— - gconomics, we believe that, od} approgch minimizes the risk. Finally,

since theuestion of technological unehployment has received soylitt1e
attedtion; the first step should be.to explain and gvaluate all the

“different aspects of it on a'g%Fnd scale without fearing that some of
| 92

o

the ekp]anations might be speculative. Only then can some theoretical

‘ progress in this area be achieved. Unfortunately, mathematical expositions

tend to eliminate this type of discussion. The fixation on Marx's . -

)

reproductién models which Tend themselves to mathematical mode1~bu11diﬁg
has had the effect that the role of the industriaf reserve army, technological

change, and the -possible 1inks between crises and technological change

" . have largely been ignored by model buﬂders.93

In this study, we will rely mainly on primary Sources, Hame]y, )

Capital, VYolumes I, II, III, Theories of Suré]us—Value, Parts 1, II, III,

. ~ t .

. and the Grundrisse. Other works of Marx will not be emphasized as much. ;
- 5
The dirdct quotations and interpretations from the German economists

M

‘such as Mitnitzky, Kruse and Kihler are based on our translations since
their particular works on the question of technological unemployment have

not appeared 1n English. The same applies to a number of French economists.
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(

93. M, Desai,Mar;}hn Economic_Theory (London: Gray-Mills, 1974),
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CHAPTER II

+

NATURE OF iéﬂHNOLOGICAL CHANGE IN MARX AND
THE DIRECT SHORT TERM EMPLOYMENT EFFECTS

1. Introduction "

In this chapter, a%ter we analyze the role of technological change
and machinery in Marx and develop the concept of "organ;é composition of
Fap1ta1", we will'study the direct short term effects of technological
\hange on empioyment. The indirect short term effects tnrough chanaes
in the wd@e ratew pricés of‘Eaﬁmodities produced by the firms undertaking

Fec&no]o?nca] change, and surplus u111 ‘be considered in Chapter III

when@ye study Marx's critique of the classical compensation theory. In

. ong,sénse, the model at the end of this chapter is a def1n1t1ona1 ‘one,

S
o

and it is static because it excludes accumulation and growth. However,
» -~

this stati¢ model is an essential phase of Marx's arguments on technological
7/

unemployment. Marx uses it to demonstrate the net labour displacement
N\ - effects of technofogica] change as distinct from the net absorption effects

of the accumulation process.

<,
3

2. Nature of Technological Change in Marx

[t is not our objective to analyze all of the causal mechanisms and
{ Q '

diffusion patterns of technological change in Marx. We wish rather to
N ’ 4



_ time with a practical basis. "%
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study its effects on unemployment. Therefore, we will only briefly

- B

discuss the nature of technological change in Marx. Th¥s discussion will

indicate the types of technological change behind the Marxian unempioyment.

%

Marx does not develop the links between science, inventions and

i - H ’ —— , .
technologital change. However, there is sufficient material 1n his works

to arrive_at a tenable interpretation. He states that "capital
ne

o1 and that this

accuHu]at;gh\is contingent on an increase of knowledge
increase costs the capitdlist n‘othing.2 This miéht 1mb]y that technological
change is an exoéenous variable réndom]y forthcoming. Such an intefpretatiom
is difficult to maintain given his mahy comments that, in capitalist o
development, scientiflf progress and inventioqi become endogenously

determined by the capitalist motivations and the process of accumulation.
"Invention then becomes a business; and the application of science to

direct production itself becomes a prospect which determines and

soifc1ts 1t."3 In reference to the “sporadic usqu?#ﬁﬁchinery in the

17th century", he argues that this use stimulated also the '"creation of .

N ,
the/science of mechanics" by "supplying the great mathematicians of that

’

i 4

The foregoing comments indicate that Marx's concepts of technological

I

change,ai.e., the adoption of new techniques in the production process,

scientific progress, and inventions are not distinctly separate. They,

interact and are determined by the capitalists' motivation to increase .
their surplus. Such an interprétation is consistent with Marx's .

e

dialectical perspective which allows little room to independent phenomena.5

In this framework, the distinctions among science, inventions and technological

H

change become irrelevant.® "Capitalist production leads to separation of

science from labour and at the same time to the use of science in material-
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production.”

In modern literature, there are several types of classification of
. “ oo
‘3

s ! A\ * L.
technological change. Some of these classifications emphasize the
effects -of technological change on the marginal productivity of capital
andl1ab6ur, and define technological change as capital saving, labour

8

saving or. neutral according to these effects.” 1t should be pointed out

, 4
that these classifications are not designed to analyze the question of
I '
{ [
technological unemployment but to analyze the effects of technology on
the distribution of income. Hence, they will not be utilized in our’

discussion. Whenever we use the terms such as.capital using or labour

saving (displacing), we will be using these terms in their popular sense’

to mean that actual labour is displaced by the introduction of néw machines.

i

Labour saving can' also mean that Tabour jnput per unit of output has

i

decreased. In fact, as A. Ross states: "[A]T%ost every technological

e . ‘, . . .
- change is, Tlabor-saving in the sense of reducing Tabor requirements per

unit.“9 Yet, this does not necessarily mean that workers have been

10 It will be seen that Marx's technological change fits this

displaced.
popular definition. Its meaning will ﬂecome'c1ear in the following
sections of this chaptér.

. ;

«

-Other classifications also exist to specify the types of technological
change not in terms of their effects on marginal productivities Put in. terms
of the forms that technological change takes. One classification divides ,
technological change into embodied and disembodied types, and another into

produyct and process innovations.]1

As for the first one, Marx discusses both types of technological

change. However, he emphési%es the embodied change and shows the

L d ottt s
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disembodied change as a éonséquence of and as 1imiked by the extent of
embodied technological change. In other words, in Marx, these two forms
dre-not independent of each other. Technological chanqe exhibits 1tse1f
in anfﬁpereased quantity of constant cap1ta1 both 1in phvs1ca1 Uﬂ]thﬁﬂd money
valie. This embodied change makes further cooperation between workers and
divisipn of labour possible., These are a "technical necessity dictated

by the instrument of labour. " 12

Nhét we observe as costless improvements
in the production methods due to organization, division of labour and ‘
coordination are, according to Marx, the consequences of prior embodied
technological change.'/In a sense, there is a complementarity betwegn thg
two types of technological change. He points out that such
compfementarity also exists if the capitalists want to make use of
"physical forces, like stgam, water” because their gxp]oitation

"necessitates a costly a%S expensive.apparatqs.”]3

¥

The d1st1nct1on between process and product 1nnovat10ns is also
present in Marx."4 However, when he ana]yzes techno]ogwcal unemp]oyment
he limits himself to the study of process 1nnovat1ons that are realized
through new machines. But a process of innovation in ;o;e firms when
emboqied in new machines and equipment normally implies the production of
these mach%nes by other filr‘ms.]5 In other words, the Marxian technological

changé includes product innovations if only the production process is

" considered. If the classification is understood to be applicable to the

distinction between the process innovations and the innovations in consumer
goods, Marx focuses on the former. Unlike Schumpeter, he does not

A3y
emphasize the $ignificance of new consumer products even though he is-

cognizant of the introduction of new consumer 'products. He argues that the

8 ‘ .
capitalists have to create new needs, expand them to wider circles, and



expand $hose needs that already exist.

“exist when he is trying td’.prove the labour disp]acemeﬁE effects of

41

16 gyt he, for ¢he most part,

‘stressés the quantitative eipansion of the commodities that already

\ 4

s
¥

P

Jtechnological change. The introduction of new goods or the cultivation of

" new tastes 'the part of consumers in addition to their -present
consumﬁé?;;ij:;els may alleviate the Keynesian type of concern.. But

this is not the case in Marx. Marx's argument is, in dénera], kot
dependent on the lack of new markets or on demand but onlgapital scarcity.
Consequently, the exclusion of new consumer products fromhhis analysis 1is
not a serious weakness. One could ;riticize him by arguing that modern
capitalism does not face a oroblem of capital shortage but a problem of
inadequate demand. Hdwever, one could not refute his QSa]yéfs on the
basis that He ignores the introduction of new consumer products. Such

a criticism is untenable given his capital shortage model.

In the ;ﬁalysis of\the compensation controversy in Chapter III, we will

show that the Marxian analysis can be maintaiped even if capital is used

to introduce mew consumer products. -

Finally, Marx sees technological change as a revo1u£io&ary pheénomenon.
It acts "on the\new capital and on that already in action,“17 It is tN§ €¥i
most 1mportant tool for the capitadist c]ass to exploit the workers and
to capture markets from others. He does not allow the poss1b111ty of
several alternate forms of/techn1ques ava1ldb1e at a given time; ;he
possibilities in choosing alternate techniquesnare lTimited. As it was
prev1ous1y po1nted out, this view contrasts sharply with the neo- c1asslg€1

production 1soquants which reflect an 1nf1n1te range of techn1ques

g Moreover, in Marx's long term analysis, techno]og#%a] change results in

increasing amounts of constant capital per worker. Reverse substitution

"in favour of labour becomes more and more difficult as the magnitude and

I
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the fife span of constant capital incréase. Even %hough Marx does not
deal with the substitution érocess over time adequately, one‘dannot but
get the impression that the new machines makg any po;sib]e reverse
substitution uneconomical. In'this sense, even new "capitats" seeking,
outlets adopf thé mechanized. technology. Hgnce, ex—ante\substitutiod»
in(favour of labour also becomes difficult. Whether such a view is L

tenable will be a part of our study in the appendix to Chapter IV.

J
3. Technological Change ana .iachinery

T

In Marx, techno]ogica{ change is syﬁonymous with the use of new
machinery which embodies it. Machinery ismassociated with ther%actory
éystem, and it symb61izes the dissolution of manufactures based orsimple
cooperation among workers. The manufactures are, according to- him, only
an extension of handicrafts on a large sca]e.]8

¢ ! ‘
\ He defines machinery as "a mechanism that, after being set in motion,

" performs with its tools the same operations that were formerly done by

S

“the workman with similar tools."T9 Moreover, machinery substitutes
"natural forces for human force," and it necessitates "the conscious
application of science, instead of rule of.thqmb.“zo Machinery leads to

further_rationa]ization of the production process .in a cumulative manner.
A N

He says: "...[MJachinery is 1nteﬁded to cheapen commodities, and, by

shqrtening that portion of the working-day in which the labourer works

J
for himself, to lengthen the ogher portion that gives, without an

equivalent, to the capitalist. In short, it is a means for producing °

nel This indicates the rationale for the introduction of

o &
new machinery embodying new techniques from the perspective of an individual

surplus-value.

capitalist. )
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The cheapeﬁing of the commodities shou]di thén, be interpreted to
mean a decrease, in the -average cost pér unit of commodity-in a firm below
the average cost in the 1ndustry;22 Giyen the market price, extra surplus
is temporarily reéeived by the initial innovators before th; price sinks

when the widespread adoption of the new machines takes p]%ce.zg

[

The impdrtant difference between this approach to profit maximization
aqd the traditional one is that the Marxian capitalist.is compelied by
the objective laws of competition to be aggressive, and that he reduces
hisicosts of production by disp1acing'1abpur. Economizing in{other costs.
is also emphasized24 but .ig_not as signif%caﬁt in his analysis. The
share of wages in advanced capitalism falls absdiute]y in the short <term

and relatively in the long term due to the introduction of machines.

The productivity of mthinery is measured by the amount af ffving
Tabour that it rep1aces.25 Given a level of output,26 the new machine
makes it possible to reduce the number of workers empioyed and increases
output per,Wbrker. The capital cost of the machine s less than the sum
of the wages o; the displaced workers. He states: "It is evident that’
whenever it costs as much labour {B producg a machine as is saved by the .

' employment of that machine, there is nothing but a transposition of
labour; consequently the tota] labour requ1red is not 1essened or the
product1;eness of 1abour is not 1ncreased"£7 Marx uses th1s statement to |
show that the magh1ne construction cannot absorb the displaced workers. .
It is inhérent in this 1091& that no net accumulation accompapies ﬁhe
'1ntr03hctiqn of the new machizg. We will see in t@éﬂfo11owing chapters

t

that Marx's statement is not a proo#’of an actual displacement of workers
. q"

when accumulation is allowed. He.also points out that the capitalist's

,;’ -
/// aim is to reduce costs.28 The displacement of ,JJabour is a result of this /2
o ' . C ' 4
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economic motivation. This is the dominant motivation rather than the,
inf&q? to repress strikes which Marx also mentions*29 ' r

N\ ! L e ' co N [

¢

. THE mew machige 1is gradualiy introduced QX the othersgapitalists in .-

* the industry. The competitive conditions, i.e., the .1oss of markets to

[

the innovative firmstand the desire of the other tapitalists to remaih in

their social class, Yie behind ‘the é%ffusion of new pechnolo@y. “Similar
30

. technological changes occur .in other industries;°" that which inilia]ly

- 1 . N A
appears to be temporary technological unemployment becomes a permanent

one. « §

*...[S]Jince machinery is continually §eizing upon new fields of
31

production, its temporary effect is really permanent."
‘ :

We have briefly outlined thé motivations behind and: the process of

r,

the introduction of machipery as' they relate to technological disb1acement

A ~
J N ) , ¢
R

o
.
a !

<

This is a partial picture of the.process described by Marx, .:Fhe

- speciftc displacement and absorption pfocesses will be developed at the

end of this chapter. ¢
. .

-

4., Forms of Capitel

s B
o ¢ |

According to Marx7 advanced moneyjcapfta] is the monetary value of

*

‘ : e
exhibits itself in“the production process as ;pe means of production and

Hiving "labour-power", i.e., the, Tabour directly employed with pther

medans of production to produce the. finished product. ‘The "commodity
capital” is the finished product before it is sold. Marx ciearly ,

¢ \\ /\
distinguishes these three forms of capita1.32 The cigcuit representing | .

©

- ‘ Ty
these three forms s M-C-C'. The circuit, in this form, is not yet

'comp1eted because C', the cgmmodityrcépité1, has not been converted into

LA

. PRER

LN , N +

-

-

capital before it enters the production proceﬁs. The “ﬁroductjve’capita1ﬁ.



—

-

45 .

N

‘ * ' "
M'. Without this conversion, capitalism cannot survive because

"realisation" will not have taken place. M-C-C'-M' represents the full
circuit. , ' k¢ o . )
< ‘ . .

To facilitate our initial model on the short term effects of

P

Ao N
technological change on unemployment, we will not deal with that part

of the circuit which represents C'-M'. We will assume that the product

is produced and sold at the expected prices. There is no obstacle in b

!

:the realisation process. Ng will utilize the advanced money capital and

the productive capital to derive our measures of the Marxiam technological

-
o4

change.

o

5. Measurements of Technological Change

f
Marx divides ‘the advanced capital, henceforth indicated as AC, into

;L , Y- . . ;. .
two components, naﬁely, constant and variable cap1ta1.33 Then, AC will

!
34

be equal to C plus v. We wiﬁi denote the constant capital advanced with

jard [ e 4
a capital letter and the variable capital édvénqu with a small Tetter.

This notation is necessary becaus¢ the variable capital advanced is

smalier thé? the variable capital employéd when the variable capital

advanced turns over several times during the total period for which C is

i

advanced. Similarly, the constant capital advanced is greater than the

" constant capital consumed duriqg a single prdduction period if the

*machines’bought last over several production periods, during which

~

v

5

-

I

commodities are produced and:-sold. The output of each period would be

equal to the value of ¢ + v + s. However, ¢ is much less than C.35

This distinction between capital advanced and capital Temp]oyéﬁ" or

d" 3_6

"consume is'made by Marx even thoughth is not consistent with the =«

terms when he analyzes technological unemployment. Yet it is 5n‘ess§nkia1

o

*
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& -
distinction fo:_;h@ discussion of technological unemployment because

the capitalist needs AC to'start his operation. How much current or

Tiving Tabour will be set 1nto motion depends on the d1v1s1on of this
capital or of the real conmod1t1es corresponding to 1t into C and V.

Obviously, technology will determine this division. We will return to this
£
issue shortly.

Mafx defines the constant capital as the value of the machinery,

equipment, buildings, raw materials, semi-finished goods, and other

. . 37
auxiliary substances that enter the productive process. The variabtle

'gapital,'v, is the sum of the wages baid to the workers.38 He alsa'makes

a distinction in terms of fixed and circulating capita1‘39 Whereas the
N {

N A
sdistinction between the constant and the variable capital is Targely

based on the theory of va1ue -- _the constant cap1ta1 only yields its own
value to the commodjty and the ]abour -power adds more than 1ts exchange
valwe -- the distinction between fixed and circulating cap1ta1 is based

on the difference ih time periods that each component of the advagced

capital requires to turn over, 'O

41_ [t is not observed among the classical economists who only saw

the division between \ﬁ““foedaanQ‘glggglip1ng components Since we are

not concerned w1th the yalue theory, the cﬂass1f1cat1on {E~EEFEE‘6?_T'xe

-

This double classification is unique to

Marx.

and circulating capital may appear to be more suitable for our analysis.
One difficulty with it is that Marx includes wages as well as faw

materials in the circulating capital whereas in v he includes only the wages
q I

tg current labour. Cledrly, v is the better concept for an index of
direct labour. Hencé, we prefer to use the c]assifieation in terms of c
and v. Also, Qe will, for the most part, equate C with machines. One
must, however, note that Merx is aware of the role of raw materials in

C; he‘eften argues that the use of raw materials will increase rapidly



it

* turnover times disappears. However, in most Tinés of production the

47
as the 1nt?odq£;10n of superior machines/expanﬂs the scale of OJ%E;;.42

The constant and variable components of AC have different. turnover
periods. The constant capfta] advanced yields only a part of its value
to the output during a single production period whereas the variable

capital advanced yields all of its value. Since we are concerned with |

the advanced capital in a non‘accumulation model, the surplus arising

from the subsequeﬁf production process is not relevant at this stage.

¥~ If the production period of output is équa1 to the turnover periqd

of the tetal constant capital, the distinction due to the diffe(gzig}
i |

constant capital turns over more slowly than the variable capital. The
period for which the constant capital is'advanced consists\oj geveral
production pé?iods. At thé end of each one the‘finished output is sold.
The variable cap‘ia} recovered can be readvanced from,these’sa1es.

when the production‘process is initiaﬂ]y started, i;e., when machines
are bought aﬁd labour is employed, wages need not be advanced for all

these periods. It is sufficient for the capitalists to.have at hand

4

A

only the funds for one period of production. Obviously, if the production

-period is short enough, they do not even need to advance any wages

imitiatly. Workers, after all, are not-paid on the first day. For
simpiicity, we can assume that the perlod of pPoduct1on is long enough
so that the workers need to be %ald before the: output is ready for sale.
We have already pointed out that the possible ambiguity is not very"
significant to Marx's argument due to the fact that’the real bottle=~

neck is C. !

Technological change results in the change of the composition of .

- ’

PO T U U SP T
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capita]l Marx measures technological change through the changes in the

"techn1Ta1” and'“va]ue—boﬂbosition" of the advanced capita1.43

-
&

The technical composition indicates the division of the producfive‘
capital between the physical means of production and living Iabour-power'.44
This can be considered as the raiio of the physical units of the means of
production to the number of workers at ~any given time in the production
process. Gi'ven the heterogeneo§§<and ever—changin§ nature of the means
of produLtionE it is impossible to compute an actual coéfficient.

This is jpossible only where the constant capital is reduced to one \

] a

.kcommodit§, for example, tractors per worker in agricu]ture. Even then,

qua11tat1ve changes in the tractors due _to technological change would

render compar1son over time d1ff1cu1t Consequently, the teghnical

composition of cap1ta1‘(TCC) is not an operationally useful index of

fechno]ogica] change. Moreover, the capitalist motivations cannot be ~
)

explained on the basis of this real relationship. As a result, Marx

[adopts"?he concept of value-composition of capital. Nevertheless, he -

*
refers constantly to TCC as a conceptual tool. Its significance will

become clear shortly. .

The value-composition of capitalyis -"determined by the proportion

t . i M y //\ !
in which it [capital] is divided into constant capital or value of the

meansAqf\production; and variab]e,caprET/Br value of labour-power, the

" sum total of wagesrﬂﬁ§”Thig measure, as we will see, is not an unambiguous

measure of technoﬁo@ica] change eithér. Marx attempts to reducé its ’

~ambiguity‘by imposing the condition that changes in the value-composition

must ref1ect also the changes in TCC, i.e., an 1ncrease in constant .

cap1ta1 to var1ab1e capital must also mean an 1ncrease in the means of

pwoductwon for the workers employed. 'He says: “The -value-composition of
. . 3 4

o §
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capital, inasmuch as it is determined by, and reflects its technical

cémpoéition, is called the organié composition of capita]."46

-
~

TCC may differ from OCC. Marx discusses the possible sources of

divergences between the two in Theories of Surplus-Va]ue.47 The following

discussion is based main]yyon his comments. However, he ﬁoes not
foﬁnu1ate the mathematical relationships that we present. The physicé]
volume‘of the means of production may remain the same whereas OCC may
increase.‘ Yet this increase in OCC does not indicate a techno}ggica1
change. Before we discuss the cases where &hgnges in ObC may differ from
those in TCC and méy not reflect a technological change, we need explticit
definitions for these two measures of technoiogjca] change.

Based on Marx's statements, we will use C as the organic composition
qf capita148 and let it be e&ua1 to q. !

To "derive a notation for TCC, let:

K: Quantity of means of production advanced, i.e., machines and

equipment ‘ T .

N:  Number of workers employed

k. ‘

ki Means of production per worker, i.e., K =
. N

. 3
The g may differ from k for the following reasons: ,

(i) Changes in the prices of'the’meansqof production advanced:
‘ »
(i1) Changes in the wages of labour.

(i11) Changes in both.

The money value of the means of production advanced and labour

employed can be derived from the information above when: ﬂ e
L

a

Pk: Price per unit of the means of production

¥

W:  Wage per worker during one p ction period

s s o b0
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. /
then: K-Pp =C, N'W = vand K:Pg = C =q. Given a constant k,/if P, #Kk,
X N-W- v 453%') ’/ W '
then' q will be different from k. We tan trace some Qf the reasons for

this by discussing the cases listed above. -7

-

(i) A decrease in Py will reduce the organic composition of
{
capital. This means that the capitalist can now purchase the same means of

’production with a smaller outlay. The scale of production and employment

can increase once this released capital is also advanced.

On the surface, this appears as a constant capital saving
1mprovement. Yet,.this decrease in q at the Tevel of a firm or industry
may be the result of an increase in g at the level of another industry
producing these means of production more cheaply, i.e., empodied

technological change may have taken place there. Marx does not think that

A -

" the decrease in q at the aggregate level will be a dominant characteristic

in capitalism. The reasons for this will be discussed when we analyze the
possible countertendencies.

An increase in P, increases q. Af a given level of k, such a
-

k
possibility exists if the means of production become more expensivé. This
may be due to a shortage of some inputs in the produétion of t;évmeans of
production. Once agajin, this does not reflect a technological changé for
the finns buying t@g means of production even though their q has increased.
In fact, more of their capital may pe tied up in C. Given fixed N
coefficients in production, they may even have to reduce their scale of
prodUction and cause unemployment if they do not have much capital at ,
their disposal. Such displacement is not due to techno]ogicé] change,

but due to its absence. . h

o "

(ii) If W decreases, g will increase even though k is constant. The
f
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reduction in the wage rate will enable the capitalist to employ the same
number of wquers with a smaller advance in v to produce the same Tevel of
output. Such a decrease in W can, for example, be due to cheaper wage
goods imported or to increased prodictivity in the production of means of
subsistencq elsewhere. Howeve}, this increase in g, according to Marx,
does not reflect technological chanée that displaces labour. On the
contrary, such an increase ih q re]gases a part of the variable capital
without a fall in the number of workers employed. A part of v that is

released can be used to employ additional workers. On the other hand, an

increase in W will reduce q. However, this is different from the case when

Pk has decreased. No capital will be released. In fact, the scale of
production may have to be reduced. At best, the increase in v will’

. represent the same number 6f workers. It will not be an index for an
increased employment. -

(iii) The effgcts of changes 1nfboth Py ;nd VW can easily be deduced
from the examp]e;rabove. ! -

In\a11 these cases, we have held the techn{cal composition of capital
constant at the level of the industry and allowed the relative p:iées of
‘the 1nputs to change. This, in turn, led to changes in qg. \%he poésib]e
changes in q which are dué pure]y to changes .in the relative price
stpycture do not reflect a technoloéica] change at the 1eve1ﬂof the industry
buyﬁng the inputs even though they may ref%ect technological change.

., elsewhere, particularly when the prices decrease. Such changes in q w%11

L)

be galled relative changes (increases or decreases) in the organic

49 The increase in q which Marx uses as an index

composition &f capital.
of technoiogical change involves not only an increase in q but also an
4

increase in the mass of means of production for a given number of workers.

S e G A s
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‘;Ie' wﬂlrcaﬂ tﬂis (;m absalute spargase ar <’|. Thas abaolute Tneieise

q meansfthat the fatio of past Jabour to current labour increases in .
man-~hours and 1s reflected through the changes in the money out19ys on

C and v. In this way, we can eliminate the changes in g due to relative
price ch%nges only. Then the 1ncrease 1n k will reflect also this ‘
increase in the ratio of past to current labour as well even thcough i t \w]}
‘hay increase faster than q. ' '

[

' A§ indicated earlier, the use of k in relation to g 1s problematic
as new types of equipment are introduced. Marx does not appear io be
aware of this, Consequently, we will refer to k only as a conceptual
tool to indicate that each worker is equipped with a larger mass of means

of production that embodies Targer Quantities of primary raw materials.:

[t 1s 1mpossible to e]lh]nate the: ambiguity 1n OCC-as a measure of
technological change over time. This is true, of course, even 1n modern
‘theory which qoes not provide an unambiguous mgasurg of technological
change because both the changes 1n the nature of capital goods and the
changes ‘in relative prices mu;t be considerea. Rather thaﬁ resolving the
dif}iculties associaied with Marx's index of technological &gange &t this

point, we 1ntend to clarify its meaning as we app1y§it te s analysis

throughout this work.

In summary, according to Marx, q 1ncreases in apsolute Terms in
capitalist development. Also, both k and g tend to move 1n the same
-
’d]rettwon.so/“ﬁccord1ng‘&o Marx, k grows faster than g because technological
change reduces the price of the 16d1v1@ua1 units of the means of groduction

but also makes it necessary to equip the workers witn increasing amounts
¢ .

of the means of production.D] In the ratio, K:hy, the relative decrease
N '

1
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in Pk or W is offset by a greater percentage of increase in K. This
points out a very important aspect of Marx's thought; technological change
will reduce the prices of the individual components of the means of -
production but it necessitates an absolute increase in C per worker. In
other words, labour embodied in each unit of means of production may
decrease, but the mass of machinery necessary to equip each worker will

v

embody more Tabour than the previous one.

6. Oroaric Composition of Capital and fOrganic
Composition of Qutput 1n Relation to Employment

In the previous section, we have defined the organic composition of
capital and have discussed its relation to k. However, we*have not

explicitly discussed the reasons for defining q as C.
' v

Traditionally, g has been calculated from the value of output
produced in-one period when: O =c¢ + v +s. Here, c stands for the

part of the advanced constant capital that enters the value of the product,

-

i.e., depreciation, v for the part of the output corriggonding to wages'

paid % workers, and, fiﬁ%l]y, s for the part of the duct thét is

received by the capitalist as surplus.

/  The ratio, ¢, calculated from above w111 be smaller than C as 1ong as
v v
t%e period for which constant capital is advanced consists of several .

proﬁuction periods., At ‘the end of each period, a certain amount of output
is sold. Then, ¢ only stands for the part of the constant capital used

up or employed in one period. We will call ¢, the orgahlé‘composﬁtion of
v
output in order to distinguish it from q.52 It will be indicated as o.
x . . ~ w .
This coefflcxent measures the rat1o of constant capital employed to

’

the var1ab1e cap1ta1 in order to praduce a certain level of output.

1
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However, it does not give us information on the magnitude of phg\Ea&Hﬁfr"'“)
that is necessary in order to start the production process at the beginning.
It does not tell us how much employment will be created when the o7
cépfta]ists advance their capital in terms of constant and variable '
components initially. It does not indicate the initially required cqpita]
to absorb a given amOuAt of workers. In real terms; it does not indicate
the amount of commodities that must be at the disposal of the cabita]ist
so that he can use one part of them as mean; of production and the other
parg as an advance in termg of means of subsistence. ‘ip state differently;
o is a coefficient that measures the ratio of constant capital and
variable capital used up per unit of ohtput whereas q measures the ratio
.0f constant and variable capital necessary to start the production process.
Marx's concept of technological change implies that the share of the
advanced constant capital wiTTl increase over timé and that the creation -
of employment will get mo}e and more diffigult due to the necessity for
increased amounts of constant capital thdt are needed Fo aquip the workers,

The organic compogition of output is not direci]y're1evant to the employment

question, o

i ¢ -

To further clarify the disfinction be%ween the twq coefficients, one‘
must employ thé concepf of turno&er in Marx. We have previously referred,
to this:concept without defining it. Marx says: "From the point of view
of the capitalist, the time of turnover of his capital is the time for |,

’whiéh he must "advance Qis capital in order to create surplus-value with it

w53 This time is "the sum of

and receive it back in its original shape.
~its time of circulation and its time of production.“54 HecQ{11 assume

that the circulation time is negligible.

Assuming that the production period, i.e., the period necessary to
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produce a given level of outputrready for sale, is one year, the variable °

capital aqvanced will have éo be equal- to the sum of the wages to be paid
to the workers during the‘}ear. The variablzghagital will turn over -
once during the year. Unless all of the machigery is also used up during
the same period, the turnover time of C will be 1ohger than 1 year.
Then, c will be less than C.

C tells us how much constaﬁt capital pér worker must be advanced,

v

assuming that v 1s_ an index for the number of workers, to start production

initially or how much constant capital per worker must exist if productton

'+ is to be maintained. In the Jatter definitioﬁ; there is.a minor problem

because C is used up over time. If constant capital is replaced at the
end sf its total turnover period; the‘va1ue pf constant capitaf per.
worker, if it is measugsd in successive periods, will be decreasing
because the machine is losing its value over time. However,rthis does
not .change the fact that a much larger C per worker must be advanced at
the.beginning. The gradual reduction in the value of machiner}l%oes not
show the technical relationship that must exist. Hence, it is the ratio

b

of C to.v at the beginning of the total production process which is relevant

.

‘for the question of employment.

The following formulations show the difference between g and’o and’
why q is the more meaningful measure of technological change in the "
analysis of eﬁbTo}ment. A simi1ar.presentation is done by Geoffrey(Kay
who also stresses the importance of this distinction.55

tv: Turnover time of v measured in year;

-

tc: Turnover time of constant capital advanced measured in years

Turnover time of v = one production periad

v: Total variable capital employed during the time when C is
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recovered in total

(i) c = Ctv
tc
_ L
(i) V = viic . .
tv |
" . Ctv -
Organic composition of output, o,=c¢ = c =C
v o Vetv Y
tc

’

. %
The organic composition of output, whether}ca1cu1ated on the basis of

a single production period (single output) as c or on the basis of the
s, v

total turnover period of C (total output over several periods) does not

‘ [

change. The numerator and the denominator are-multiplied by the same

number of turnovers.
{

\ ' - et
Organic\ébmposition of capital, q, = C= _tv « C
v V.tv V-tv
tc tc
The difference between g_(or g) and C can best be shawn by
f v v V-tv ’
tc

assigning certain arbitrary values:

let: C = $80,000

V = $100,000 \
tc = S'yanS\ ’
tv = 1" year
Then; owill be 80,000 over 5 years or 6,000 over one year. In either casej
100,000 20,000 .
"o =4,
5
However, q will be: . C = 80,000 =80,000 =4.° o
) v-tv  100,000-1 20,000
tc 5 - .

N ! ) ' /
’ -
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It is the 1a§cter coefficient that is meaningful in assessing the
effect of technological change in employment in the' short term. It
indicates that the constant capital advanced(must“ be 4 times the variable
capital advanced in grdér to employ” a given number of w;wkers. if a
single production period is one year and the annual wage rate is $10,000
per worker, then only 2 workers can be employed or set into motion with
an advanced capitaLpf $100,000. This capital is Dvbut the sumnof C and v.
However, ¢ does not provide us with this information. It indicates only
that, to produce a certain annual output, the capitah‘yst will have to
use up $16,000 of equipment while employing two workers,during a year,

But each worker will have to be provided with more eduipment than $16,000

worth c{equipment if the production process is to be maintained,
74 . “

The foregoing discussion illustrates that the orgamc composition
of output isenot a meaningful measure for our purpcse. A] though Manx doas
not explicitly make a distinction between the two measures, his discussion
of turnover time and his emphasis on "the amount of cdpital to Be “advanced
imply this., Moreover, in r«a*f‘erence;}r to the Tabour absorption process,
he often states that capital must grow to a certam size before it can

be advanced. Th1s view is consistent with th&se of q instead of o
\

to measure technological change and its impact on emp1o§ment.
P

P 47

This distinction has not been ,made' very clear in Marxist literature.
I = ’
Part of the blame rests with Marx who does not clearly integrate the

-

turnover time into his analysis of employment: even though he discilsses it

separately. When he derives the reproduction models, he leaves out,the

v

concept of turnover to simpﬁ'fy his analysis. #0ther economists have -

based the organic’composition of capital on the notations that are explicit

in these reproduction models. As Tong as one is interested i o, this
N .

.

B
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that is released will become ava@@bh& to employ additional worke‘rs.

i . . ' 58

procedure is valid. However, if one is interested in the employment .

effects of tecfmo] ogical change, it is inadequate. Obyiously, one can

3

eliminate the confusion by assuming that the turnover times of vand C are

the same, i.e., tv = tc. Then, o will be equal to q. Even tha gh this

!

assumption eliminates any possible confusion, it} at the sarﬁe,.tlfmef,) Timits
\ .

the{scope of the anab%is of techno]ogmaﬁ unempf%ment. In fact, Ma rx 2

often states that the hew machine§ will not be replaceéd for‘a long time.

He wants to indicate that ‘the labour absorption "in the machine construction
cannot be permanent. In'the rest of this study, we will also maintain the
assumption, tv = tc, when we derive certain mathematical relationships.

However, 1n our literary discussion, we will relax this assumption and

~ x

4

consider the "implications for Marx's analysis.
. N % -

An’ 1mporfant point to note before leaving this topic is that the
! , 1[ {
organic compositien of capital poses another problem due to the changes in

the turnover time. For example, a decrease in tv, i.e., a faster turnover

c v . i . - . .
of variable capital, means that’a single production period is shortened.
3 N o J(i ) -
This will result in an increase in q because the capitalists need to

advance a smalier v for tﬁe\ same number of workers. I[f the tv is six

momths instead of one year, then ohe-half of the previous variable capital

will suffice. But q will increase. However, this increase in q does

v

not imply«an ‘absolute increase 1n C at the expgnse of the advanced
variable capital. A smaller® amount of variable ‘capital will, by turning
over twice during the year, employ the same 2 workers even though variable

capital advanéedois sufficient to employ themonly for 6 months. Such

“amincrease in g will increasé employment because a part of the variable capital,
° i “

o

It must, however, be noted that the released v should be large enough to

‘ & l 1 ' \\
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} finance altso G that is necessary. When one considers the conditions that
. . «
. can reduce the turnover time of \, one realizes that the possibility cannot »

be too great during sHort periods. To jncrease the intensity of the production
process such that the same output can be produced during one-half of the

previous period of production with a given stock of capital goods is not
b . '
realistic. If such increases in turnover of the variab]e/capipal‘were

easy to undertake, then: there would be little rationale for technological”
change. As we will see in the next section, Marx is explicit in"arguing
: that there are limits to the increase in intensity of labour with a given

°

. tecﬁnique. With a given technology, the increase in"q due to a decrease
? ' in tv cannot be exaggerated. ‘Iﬁ fact, the dec}ease in tv must, ultimately,
be linked to a change in the technqlogical ba%g_of tpe’production process,'
i.e., to a prigguéncrease in C jn the Marxiaa context.” *Yet, according to
i Marx, this change occurs at the expense %f v in thé short term when no 7
prior net accumylation occurs. One, then, has to evaluate the offsetting
effects of theqdecrea§es in tv of v as opposed to ‘the &nversion éf v' ! P
to Q. Nevertheless, the decrease in the turnover perio#®of v can serve 4
as a‘@ountertendencyﬁ;o the rise in g and should nét be ignored.,

“ o

[y

. : ‘
3 ' N Thelﬁpregoing problem leads us to reiterate a point that was
——\\) previously made. In order to reduce ameguitj, Marx's measurements must
o . | be conceived not only in money terms byt also simultaneously in ph;sical 7
terms ?ven though'thg latter is cé%éeptua11y diff%cu]t. The technical

_ 2 ‘ compOﬁifinﬁﬁof‘capitd1, K, does not change if tv decreases through “an E)

increase in thE*ﬁTUgﬁﬁty of work independent of technological change.

‘
“

\\\\ The worke}s must still be equipped with fhe same amourt of machinery and

equiphent. If tv decreases whtle Chincreases, for example, when technological

+

“each worker must be equipped with a larger amount of /

o

2 ‘ change occurs, then

-

-~

-
~
-~
-

o [P N
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constant capital which also embodies a qualitative change in the physical
means of production. Since we will be dealing with the changes caused by
technoiogica?zprogress, it is this case that concerns us most. Theﬁ, { N

there is an absolute increase in q due to technological change wbich is
° fufthefraccentuated by a decrease in tv. However, the latter effect
is an expansionary one as it frees v. Its effect is equivalent to the
effect of a decrease in the real wage rate. On the other hand, the
Tncrease ‘in C, as we will see, has a centractionary effect-on empioyment.
7. But sin;e‘both of these, changes can cause an increase in q, the increase
in q can reflect both the contractfonary and expahsionary effects on

I3 L

employment.

An increase injh due to the decrease in ty must also be called a
relagive-increaséf [t works as a countertegﬂency to the disb]acement
effects of the absclute increase in q. In the rest of our’ana1ysis, we ;
will, for the most part, ignore the decreases in tv. We will integrate
the decreases in the -real wage into our discussion of compensétion.
Howgver, our main emphasis will be on the increase in q that 1§ caused by

the conversion of v to C in the short term and by the ‘increase in C

relative to v in the long term as both C and v increase.
0 L
7. Directi Short Term Effects“of Technological
Change on Unemployment

w

The direct short term effects of technological change on uﬁemp]oyment

can be illustrated at the level of an individual "capital" (firm) or
<¢ at b il . w
among a few "capitals" in an industry. Marx demonstrates his short term
»argyment initially at a micro level. This approach is preferable for the

4 . - o

, Fof]owing reasons:  °
Lol
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. (i) Technological change does ndt oceur simﬁltaneous]y in all the
firms comprising an industry or an econom}.
(i1} The mot{vationvto introduce the new machine that embodies
teghno]ogicai change can best be explained at a micro- level even though
Marx's capitalist.always operates in a social-political setting. The

individual capitalist's aim is to reduce his .average cost per unit of a

¢Bmmodity bg]ow the market price and, hence, té capture an extra sd%p]us.

-\ .
We will.assume, ana]ggous to Marx's two-sector mode],'twp firms where
Firm .1 produces the new machines gnd Firm 2 produces the wage goods. (We
can assume that the capita]isfs obtain their luxury déods through 1mports

or from other firms.) There is no prbb]em of Qi{]izatiqn, and the wage

rdte is uniform in the economy,

Firm 2 emerges from Period O with its advanced capital intact and

with a surplus which, according to our definition of short term, is not

used to bring about technological changes. This period refers to the .

total period for which C is advanced. In Period 1, the capitalist can
advance the same .-C and v on the basis of prior technology, and a simple
reproduction on the basis of a given technology can occur. But the

) »

capitalist is interested in increasing the surplus in the next period. He

can increase his surplus eithér by increasing the "absolute surplus-value"

or the “%e]ative—surglus value."90 The absolute surplus-value can be

increased without an increase in'c or v through "the prolongation of the
working-day beyond the point at whikh the labourer would have produced

just an equivalent for the value of his Tabour-power, and the appropriation

of . that-surplus-labaur by capital’®’ Such surplus creation by increasing

* the length of the-working-day has limits.. He points out that, with factory

[P

-
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extraction
Speed up the_éxisting\machinery and, Hence, intensyfy Tabour. However,,
thﬁs‘%ethod,a]so has limitations, for example, fthe capability of the:
vorkman to follow the motion without a greater exertion than he can sustain
for a constancy.“59 He a]so‘ind1cates that it is in the 1nterest of the

-capitalist to presepve the machjnery "from too rapid deterioration" and to
‘ )
preserve "the quality of the article manufactured. "0 ‘ v

~

+ Marx also points out that the use of more of the same type of
machinery may -intensify labour. However, the same type of Timitations

- \\ apply here_as well, This method to.increase the intensity of labour

indicates that Marx's capital-labour ratios are not absolutely fixed with

e —

, a given technology. It appears that there 1s a minimum ratio that must .

« exist. Yet, it can be increased "by giving the workman more machinery to

t. 1161

- ten But ‘he does not see such a change as very signilfcant:

“Improved construction of machinery is necessary [for this]...because
without it greater p}essure cannot be put on the workman. .. .02

Given all the;g limitations, the major method to increase surplus is (
to increase the relative surplus-value througn process innovations that
o are embodied;in new machines. "...[T]Jhe ﬁroduét1on of re}atzvé surplus-
value gevo1ut10nises out and out the technical processes of labour and

the composition of soc1etx.“63

We will assgme that the capitalist finances the new machine out of\tng
previolkly advanced capital wnich he has recovered in %ul] at the end Sf
Period J. The important point behind this assumpticn 1s that the present
firm is not,cbmpelied to scrap 1ts previous machine before C 1s recovered.
THeré 1s no capital destruction which would add another source of igbour

4

I"displacement. We will analyze this aspect fully 1n the context of crises.
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’ 63
The fo]]owing is a presentatioﬁ of the employment effects of technological
change at the Tevgl of two firms.
Let: AC: Capital advanced
~___ C: Constant capital advanced
v: Variable capital advanced '
#Subscripts: The %fr t subscript refers to the firm and the seéond to
the ti%:\sérjod’—— 1 and-2 to capital and wage-good

producing firms xespectively -- 0 and 1 to the consecutive
k]

time periods. \\\\\\
o

Changes in the Organic Composition of Capital at the Level of Firmé2

ACyg = Cog + Voo (Before the machine is adopted) «

ACy1 Coy + V21 (After the machine is adopted)

Savings for the capitalist arise directly from the decrease in the

capital advanced at a givenMevel of output) i.e., ACZ] < ACZO

x5

C§] + Vp1 < Czé + Vo }
Before we proceed td specify the magni&ude of Cpy relative to CZO

©or the magpitude of vpy to vpp, we must note, as indicated earlier, that
it is a more correct interpretation of Marx if we ®onsider Co1 as a new
machine instead of the replacement of the old machine plus a new machine,

In other words, the new machine is not fi%anced only throuqh the conversion
of v to C. The recovered C a]sp undergoes a qualitative change. This

is an important point because techno]ogicai change which is financed only
"through the conversion of the recovered v would, u1timafe1y, encounter

an upper limit determined by the size of v. If, on the ather hand, the

rgcoVeyed can‘aTso be used, the 1imit is much less significant; Marx

could, then, argue that technglogical change 'need nqt require prior net
f o L

”

-
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accumulation.. Marx does not perceive new techpo1ogy in divisible units
of equipment that the capita]isf buys but as an interquendevt‘comp1ex'"
system of machines "and equipment. Consequently, the part. of v converted
to C and the réédvancement'df recovered C constitute the "complex” or

"ch]ective" machine® that is adopted. _He distinguishes the "co-operation
" w65

°

of a number of machings of one type from a complex system of machinery.
It is clearly the Tatter he has in mind in ana]yiing technological change.

Yet, Marx never Tndicates whether” the past C is totally recovered and

-

readvanced for the new machines. 1f this is not the case, the obvious
question arises: Is what has been recovered as C and a part of v

sufficient to bring about significant techno]ogicai change by financing S

)

the constructiom of the new machines? This is a serious question that
we will return to frequently throughout the thesis. OQur assumption that C
is recovered total]y‘can help the Marxian‘argument with respect to the

speed of technological change. However, it is doubtful that he based

'

his argument’on it, In fact, his criticism of Ricardo indicates a grea§ 

' (
deal of,capital destruction when the new machines are 1'ntroduced.66 More

I

on this later, . !

Returning to the relationship specified earlie%, we will show that
Y s .
this relationship, i.e., ACg) <'AC,q, will hold in the following cases

\
which may or may not involve the conversion of v to C. Thése cases are
° L]

important to‘study in order to specify the 1imited nature of the Marxian
. : -

change. ‘ "

(i) If Cp7 is greater than C,,, then the savings or the increasé
in surp]ds w111'bé due to a reduction in v advanced in Period 1 relative
to that advanced in Period Q. This reduction in v wiT} be greater thans

the increase in C betwean Periods 0 and 1. This can be expressed as:
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CZ] - C20 < Vo = Vors where Coq - C20 >0
Such technological change involves the conversion of a part of v to C. ..

(ii) Coy can be equal to Cpy, i.e., Co1= Cop = 0. The new machine

costs as much as the old ohe. 1In this case too, vp1 -willibe—less than véo
but no conversion takes place. !

(i11) Coqy can be Tess than Cyq. The new machine costs less than the

61d one. There are, then 2 possibilities:

N (a) If vy > Vog, the savings from the constant capital will

be greater than the increase in the total wage bill, i.e., 3
~ \
[ N
V21 = Vo < Cpg - Co
(b) If Vo] = Vpgs the increase in surplus, as, will originate
‘Qtota11y from a reduction in the constant capital advanced, i.e.,

C20 - €57 =as. Here, as in (a), no conversion from v to C takes place.,

(iv) A final case is when not only Cop < Cog but also vp, < Voqr
Technolegical change reduces both the required constant capital and the ‘/L/f””/"
. / .
required variable for a given level of output. The increase in s will be

a sum- of the reductions in both C and v.

Marx does not discuss these cases specifically. We will see that he
is very much aware of tHe possibility of constant capital saving
innovations. Hence, the cases Tisted aBove are deducible from his
arguments. However, given our érevjoﬁsddiscussion, the case emphasized
by Marx is (i). In that case, q increases abso]ute1y.<~0byious1y in (ii)
and (iv) when v decreases faster than C, g wﬁ1]'a1§6 increagé.\ Yet, these ) ;‘
increases in q are relative éhanges. We have already discussed\Fhem in

detail. They reflect an increase in embodied or past labour per current

l

- -
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worker without requiring an absolute increase in C or a cohversion of

v to C. Thege increases in q reiease'tapita] that can be used to employ
the workers even if they are initially displéced. “owever, no such
initial displacement is necessary because the capitalists need not

ti]izé v to finance the purchase of the new machines. The case (i) -

fulfills the Marxian condition because the new machine costs more than the

old one. This is why v has to be converted to C given our initial

~ Tassumption that the short term Marxian analysis rules out new additional

\capita1, i.e.,*thé exc]us%gn of prior surplus in the introduction of the -
new machine. Then, the only motivation behind the adoption of the new
machine is that Tttre1eases a part of the previously adbanced‘v as
addiiion§1 surplus. This, we believe, is essential to the Marxian analysis
Lhich relies on a conversion of the part of the wages into'constant capital

in order to illustrate direct short term net labour displacement.
* / . *

This part of Mérx's analysis is essentially Ricardian. In his
'eva1uafion of Ricardo and Barton, he says that for the capitalist the
. machinéry "merely provides a new type of investment for his capital, its
immediate results, according to the éssumptﬂon, is the dismissal of workers
X‘and the conversion of part of the variable capital into constant capital."67

This is clearly an expression of the short term in Marx.

He ;tate§ that the chapter "On Machinery" in Ricardo "bears witness '
to his honesty which so.essentially distinguishes him from the vulgar
economi;ts,"68 He criticizes Ricardo, however, for equating the
conversion of v to C wjth the wéges\paid in the construction of the
machines, He says: "The conception that accumulation of capital is

' * /

idqgfica] with conversion of revenue into wages, in other words, that is
4

synonymous with accumulation of variable capital -- is one-sided, that is
;

>
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67 .

t.Pﬁg ' One must note that there is a confusion in término]ogy in =,

iffcorrec
this quotation. Marx cpu]d not have been criticizing Ricardo in a
context when het accupu]ation takes place. Ricardo's model, as we will
see, is definitely without accumulétion: It is a convérsion of the
previou;1y advanced wage fund into constant capital. Marx argues that
part of the v tha? is directed to the purchase of the machines also
M/inc1udes constant capital that 1s advanced in'the construction of the new
machines, and that it does not represent a fund for the employment of
workeﬁs:70 This will be illustrated in‘thé fof1ow1ng preséntation of the
absorption and displacement processes that can be inferred from his ' =;
analysis. -
The labour disP1acement at the level of Firm 2 can be shown in the
following manner: ‘ , |
Ud: Number of workers disp]éced at"the level of Firm 2

M: Number of workers employed at the level of Firm 2

Subscripts: As indicated earlier

D

- Employment in Period O

Alag = C20 * Va0
Non = V20
20 "
Employment in Period 1 (;f
ACpy =Cpy * Va1, (ACyg > ACy)
.2 )
N2-| - T \ 0

&

¥ (Since Co1 > C20 and Va1 < Vg Goq will be greater than qzo.)

—

= e re e < e
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Labour Displacement

(1) Nag = Moy = Uy -

el __el=u

W W d

111) AV =~ PP n . s .

( ) _WE-— , wanere Ud‘> u.(bdf7 0 siynifies aisplacement) \vf
3 . ' ,

Similarly, labour absorption can be shown at the level of Firm 1 :

.

that has produced the machine. We let labour absorptron at the Tevel of
¢

Firm 1 be denoted as Ua. The level of employment wiil be indicated by

ﬁ as before.

Employment in Period 0 ‘ , \
Ao 7 Go T vy
N0 = V10

—

W

¥
Employment in Period 1

= + y t i ¢
N]“] = V] )
N
- Let us assumé that g does not change 1n this firm., Mo techno]ogléal

- change in the production of capital occurs. The conséruct\qn of naw'
machines may‘require a change 1n-the methods of production at the ievel
of Firm 2. We would, then, havg to consider the cossible iaocur
displacement and absorption processes due to the restructuring of capital
also at this level. To avoid further Eomp11catwon, we ignore this
possibility. Presently, it should, however, be noted that even though)\
Marx is aware of technoTogical‘change at this Teve1 as well, he does’ not
analyze it fully. [Its significance mhst be important. If changes 1n the

methods of‘pnoduction at this level are substantjal, and 1f they require




- gy

L

net invastment in large amourts. fhe mitiad inccaase  noemnladeent va,
be very large in the construction of the machine. Whether sucn an
jncrease 1n employment can be compared with the possible arsplacements #_
to take place 1n the futyre is a theoretical difficulty to which we will

‘return at the end of this chapter. l

A further comp]icationarisesfrbm our notations. Realistically,

\

the construction of the machine pretedes 1ts adoption. Tn other words,
Period 1 cannot-be characterized by the simultaneous construction and

- I- . B
adoption of the machinés. This difficulty can be overcome by specifying

three, time periods, for example, O for when no new machines ér@

. constructed, 1" for when the machines are constgucted, and 2 for when the ,
machines are adopted. In that case, Period 2 would be applied only to
Firm 2. As long as we keep this time sequence in m]nd,iwe can avoid the

difficulty by‘assum1ng imp11c&t1y that Period 1 1s split 1nto two parts

’

of which the earlier signifies the construction of the machine.

‘ I'f g 1s constant in the machine construction, the obvious result is

that both C and v will ‘increase proportionately. The labour absorption

£

due to the construction of the machine will be:

U?x: N']] - N10 = V]] - V"O ’ ' .

W

‘. I
AT
%

In this absorpt1onvp§ocess, there 1s 2 point empha51zed‘by Marx that
1s not in our formulation. We have aTready alluded to 1t 1n reference to
Ricardo who sees the part of v spent on the machines‘as a wage fund for

the workers to be employed i1n their construction. Marx frequently uses

»

this as a criticism éga1nst‘the classical economists in general. This

7

criticism can be shown by considering the chandeq:xn variaples between

v

the periods instead of using the levels in the two pericds. The increase
\

1n condtant capital advanced by Firm 2 which pu?chasés the new machine
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- The increase in variable capital in Firm 1'will be equal to ACp - &Gy - 4sq.

70
does not totally represent wages in the firm producing the machine, i.e.,
Firm 1. 1In facp, AC2, the'increase in ‘the constant cap{ta1_advanced by
Firm 2,ﬂqi11 be.equal to AC + Av + As as received by Firmm 1. In other

words , itjﬁjl] have to cover the additional constant capital advanced,

additional wages advanced and also a‘certain .amount of surplus in Firm 1.
T%is is exp1$cit1y stated by Marx in his critique on compensation.7]
.

The implicit .assumptions are that Firm 2 puréhases the total output of
Firm 1 and that, upon the[pu?chase_of the machines, Firm 1 recovers all

. 4 »
of its advanced capital. Marx is not explicit on thisst We will take up

Beach's criticism of Marx over this point at the end of the chapter. ' »

If we follow the Marxian Togic, the change in employment at the Tevel

of Firm Twill ber Uy = Nyj - Nyq =/ﬁq = Vig = Xy - 4Gy - &sq. This
: . W W
formulation is explicit in Marx's criticism of the classical compensation .

theory.72 ¢

Given this formulation, Marx's,criticfsm of Ricard; can be exbressed
verbally. According to Marx, capital must b® seen as a mass ofﬂﬁachines >
and equipmegt as well as wage ggods to be advanced. Such commodities
are produced in one period and are advanced in the next périod. "Hence, a
part of v, i.e., a part of the subsistence Qoods, that was previously
adVanqed to workers by fi?m 2 is now paid to the firm producing the
machine. However, not all of this amount represents the wages paid to the
additidnal workers eriployed in the constr;Zt1on of thé new machine, UnLess
Firm 1 uses no constant g:apita] and extracts no surplus, ‘the sum a.fathese

wages will be less than the value of the machine, In other words, one .

part of v paid by Firm 2.will serve as means of production, and it will



ﬁs

s Ave = AC, - AC

- ’ 71
not set into motion any additienal workers., It can only keep in employment

.the workers e]sewheré who were previously producing the wage goods for

the workers who are now displaced.

o -
Finally, after having formulated.the displacement and absorption

processes separately, we can formulate the net labour displacement

(absorption) by combining the chénges in Firms 1 and 2.

- Und: Net labour displacement * \
. , T— «\
Und. =lav,| avy ‘ . < e
T -T‘r L »
if: ’ ! &
- (1) Ujq >.0: Net displacement occurs
(i1) énd < 0: MNet absorption occurs
i1 = 0: No change in employment takes place
(i11) Upq = 0t No ch i 1 kes p1

prd / .
The relationship above can be restated by substituting aCy - AC] - As]

for Av]. A1§o AC2 + A§2 can be substituted for AQZ because the decrease

1n the w¥ge bill at the-level of Firm 2 is equal to the sum of the increase

in its constant.capital and surplus..” (Ue are still assuming that surplus

N /
in this case is oriqinating from a diminution in v.) Then, we have:
= - - Y = +
fvy = AC, = ACy - 4y and pvzl aC, * 4s, |

From the Tatter case, we get: ACZ = 'szl - ASZ‘

The last formulation indicates that the increase in the advanceg

~

Constant capital of Firm-2 is eqha] to only a part of the variable -capital

-~

which has been displaced at this level. Substituting this for AC2 in

- b5, wp get: \lv] = bvkl - ds, - ACy < 0s

1 2 1 1, I -

»

-

This last formulation captures Marx'‘s argument most explicitly. The

o

increase in the variable capital of Firm 1 will be much Tess than the
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" we will consider shortly.) . .

i - | »
. ® 72 ¥

)
reduction in the variable capital at the level of Firm 2. The tomposition

of capital has changed at the expense of existing v. -The pet labour . >
displacement (absorptiony can be restated as follows:
lavs) (|¢v2| - As, - AC.l - AS}I bsy + ACy + As; .
nd -~ \ W W / W . &

P

Evaluation and Summary:

We bg]ieve that the foregoing analysis and formulatiods represent
Mar*'s short term analysis at a micro level even though ;e=doesAnot
perform this task as we have. Our formu]ations separate the displacement -
and absorg}ion effects when only the previously advanced capjtal :is

——

readvanged in order to Burchase the newsmachine. In the procesé, one parf
of v is converted into C. f;is analysis abstrdcts from accumulation ‘
through the use of prior surplus. It is our bontentiqn that Marx's net
d1sp1acement argument 1s basically founded on this even ‘though there are

other elements such as destruct1on of cap1ta1 in a dynamic economy and .

cyclical resultsigf technological change. This static framework according

_ to which the restructuring of capital without a need for accumulation is a

phase in the Marxian accumulation process. It is this phase that causes
net displacement whereas accumulation, as we will‘see in’Chapter IV, C;F~n
increases the absolute level of‘emp1oyment. '(Obv{ous1y, the use of the

increpse in surplus in’ the subsequent periods is a form of accumulation that

o

nAt this Boint, we muié‘uﬁderWine a source of possible dnéonsisfencxu
.in Marx. This may throw some doubt on our abstraction from accumu]atinﬁ{
According ég the short term analysis, the total v advanced by Firms 1 and 2
decreases absolutely as the machine is adopted. The-immediate effect is

one of net displacement of labour. THhis view, as indicated earlier, is



a w Value, the evidence is mixed. He appears to emphasize a relative decrease
v ‘ L , :

o ! b ¢
o

73

7

much more explicgit in Marx's chapter on "Machinery and Modern Industry"”,

6particu]aﬁy in the section on "The Theory of Compepsation ‘as Regard§ the
73 ' '

1

* Workpeople Displaced by Machinery". He\says: "Some of the capitgﬁ that
» 3 .

was previously devoted to production of necessary means of subsistence,

WA N

A
has become reproduced in another form. His numericdl examples indica

a g1ven amodﬁ!ﬁof cap1ta] that Was advanceﬁ %r1§“&arpet factory" and that

1Y

i$ now hestructured. In th1s analysis, he uses a‘ conceptua] model in
75

[t
N

_which the changes are compared in terms of’“before" and, "after."” An
absolute diminution in total takes place after the technological change.

- lﬁ 3
On. the other hand, in his evaluation of Ricardo in theories of Surplus—
' %

im v with resBect to C.76 . His ‘use of the term “accumulation" also implies .
0 ‘ : ' ) 4
this.” This approach, however, is compatible with” an increase in both C

and v. Maoreover, it cph]d also mean that accumulatfon is redhired int
intrgduction of the new machine. In this case, th gimmediate result"

Lo v . t '
‘the machine on employment need not be an absolute decrease in v. The

o

actual net displacement of Tabour need not foliow. Even.thOUQh-paytiiular

V individqa]s ha§11o§e their jobs- tehpora?t1}, the tetal e;ployment may - v
1ncreasehdue‘the absolute incheese inv. In Chapter E}I, we will see that

* he makes some other comhents that may a150 imp]y that what' he has in mihd
is not the R1card1an convers1on process with a given cap1ta1 "In fact,
h1s cr1t1c1sm of the "sa¥c§h1ed 1abour-fund” may strengthen the view that o

he does ndt conslder a given amount of var1ab1e capital. 7, Yet in his *

chapter on machinery as well as in other parts of Theor1es of Surp]us—Va1ue,

:'a 'uou; 1nterpretat1on f1nds exp11c1t support. We will refer to some of these

s , A -
instances in the next chapter ¥ ool Lo
.., )

[
%

’ It appears "that,.in qrder to cr1t1cnze the Ricardian case - accord1ng

to whigch the néw machine d1sp1aces Tabour only when the wage fund decreases

x
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absolutely and -- which does not consider technological unemployment in

the Tong term when both C and v may increase while C also increases, he

v
“seems to. be basing his criticisms of Ricardo on this actual conversion of

previously advanced v into C. Qowever, if this interpretation is’
accepted, the implication would be that Marx himséif is considering the
accumulation case only. , Then the introduction of the new machine will
involve net accumulation. Prior surplus will be divided into C and v.

Normally, the absolute level of employment will increase eyen though per
unit cost of output maj decrease becausé of éhe rglative labour saving
nature of the ‘machines. Stated differently, accumulation will not i
increase ghe démand for labour proportionately sinde q will also increaée,‘
but, it will increase the absolute number of wgrkers emp loyed. Then,‘bné

cannot talk about an immediate net disp]acemént effact in employment.

¢

Whether such accumulation leads to increasing levels of unemployment as -

"well as to increases in the absolute level of employment will depend on a }

host of factoﬁ% aﬁoné which the rate of growth in popélation is a primary
one. The Chapter IV is a detailed ana]ysié of thisvatgument and need not

be summarized here. . - ’ -y
&

‘Despite his criticism of R{Ea?do, the conversion of prior v to ctis
an essen§1a1 part of Marx's analysis: We will maintain that this model
algo underlies his accumhlation process. Hepce, the de-emphasis on this
coﬁversion at §omé'p1acq§*in his writings should not be seen as -a
Fefutaﬁion of Ricardo"but as an fﬁplicit criticism of his approach which
perceives the possipi]ity of ;echno]ﬁgical unemp]oymen; only when v -~

decreases in absolute terms. This criticism is independent of Marx's

other criticism that Ricardo dogs not see the necessity for constant capital

“in the construction of the new machine.

- £2
b /
e

L
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Marx's criticisms should indicate that Marx's view of technological

unemployment goes beyond Ricardo's. It includes the possibility of

i

unemployment in the long term when accumd]ationw technological change.
—_and population growth occur simyltaneously. Finally, we will also see

that-his analysis é]so includes the relationship of technological « -

H

unemployment to crises.

~

We can summarize the previous formulations in the following manner.
" Once it is assumed that the new machine_is.financed‘comp1ete1y out of the
accumulated depréciatiop funds, ‘i.e., the funds recovered from C, plus

a part q{ v and that the ffrm building the machine does not have to'make

’

add1t1ona1 investment bes1des that wh1ch is f1nanced out of the rece1pts

\

from the sale of the mach1ne, the Marx1an resylt is guaranteed from the.
“ %

outset. Net labour d1sp1acement will occur. Hhe assumpt1on of a uniform

2

wage rate is not a very jmportarit element, in this outcome. Only signifi- L
‘ . - , _

cant]y diffefent wage rates, i.e., much lower wage .rates in the capital
goods " sectol can offset the d1sp1acement effects Marx's argument cannot
be refuted on the basis of such a hypothetwca1 case, This is,particu1ar1y

unlikely in the developed cap1ta11st1c sectors where competitive conditions
. X o

do not allow wide differentials. If an-dffsetting labour .absorption

takes place in other firms which are very labour intensive, for example,

78

& handicrafts,’ ™ this has nothing'to do.with'the'direct effects 5f‘

techno]dgica] change at the level of the two firms that produce.and adopt

T
L

the machinery. Such offsetting éffects will fall under the possible .
forms of general compensation which must be distinguishLd from the airect

o effects of technological change. Then, it appears that the fundamenta1‘
,assumption which asSures the Marxian result in its short term context is
the one thaterules out the initial net accumulation. A Eri;icaﬁ evaluation

»

of this assumption as well as other real prodeﬁs with the foregoing analysis

-

§ * 7
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will be presented at the end of this chapter. In the next section, we
will genera]izé the previous micro analysis to two sectors (departments).

i

8. Direct Short Term Effects of Technological Change
on Unemployment in a Two Sector Model

p
© . Given our previous discussiaﬁ—aﬁﬁzﬂgifo]e of technological change
in Marx's competitive’system, other firms must gradually adobt the new
machinery in order to survive. The rate of diffusion depends mainiy on
the savings to be achieved through the adoptioé:of the new machiﬁes in
'relatidq to the loss incurred in the capital value of the machines to be
scrapped. The larger tﬁ; difference, the faster the rate of diffusion.
The more techn1ca] aspects'of the economic cons1derat§ons do’ not concern

us and are not discussed by Marx. _Salter has a thoro sh analysws of the

important considerations in such a switch in technology. 79

We can depict the Marxian diffusion in‘mofé general\ terms. The
pressure on the price level due to the more efficient machines that
increase the productivity of labour will tend to reduce fh@ profitability
of the‘venturgs using the old types of machines. The 11ke1y‘resu1t is ‘
that the firms that adopt the ne; machines will initially attempt not to-
reduce the prices in proportion to theedecrease in the cést of

80

production. When adoption becomes more‘widéspreéd, the pressure on the

, C, - 3 o .
price to sink to its new social average“cpst will be greater because the

) rgs* monopolistic powers of the 1n1t1a1 firms are eliminated. 1 The

new machines threaten the ex1stence of the firms that are slow in adopting
the machines. The implicit assumption in Marx must be that the new,
machines yield such a competitive edge that their adoption has to be

undertaken répid]y by others.

Before we develop the two sector model, we will underline some

[ ®

[
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tecbnica1 problems. Gggng from two firms to two ;eptors obviously
raises the problem of ;ggregation. Moreover, if the total economy is
seen iafﬁerms of these }wo sectqrs, each sector consist of different
industries and groduces very different types of commodities. The problem
of the aggregatioh of different amounts of advanced capitals with ‘
different turno&er periods @s problematﬁc in reality. The concept of

an average q 1n the two sectors or in the economy as a whole raises
measurement problems as well as conceptual d1ff1cu]t1es. Marx c]ear]} has
an average of thE'"indiviqual compo;ition9“ in each "branch of productigh”.
Then, he arrives at an "évefage of these averages" which gives "the

82 We do not

coﬁposition of the total social capital of a country".
intend te’gef'hopeiess]y tangled in the precision of such measurements
or concepts at aggregate levels, Since‘thg‘ﬁungamentaﬂvtheoreﬁica1
questions and logit behind Marx's apalysis are still to be uncovered, it
igldoubtfy1 that gtartjng from more technicai aspects yob?d co;tribute to
otir ana1}§is. These .aspects of aggregation and measuremént will be
ighored in our study. Our emphasis will be on the general thrust and
Togic of Marx's analysis. Only wQen such technical aspécts are directly
re1ated‘to 6ur analysis, wié} we discuss them. This was already
jllustrated in our elaboration of the measurements of technelogical change
in Marx. ‘ . }
‘ {

A morefintuitive approach is sufficient in our case: We can interpret
the average composition of advanced capital in the two sectors a$ that ,
which characterizes the médian of the firms in those séctors: If the
firms are not significantly different from each other in size, an increase
in thé‘average composition of g shduld thsﬁ jmp]x that technd]ogica1‘change
is not concentrated in a few firms but that it portrays a dominant t;end.

This is important' to streaﬁ. “Otherwise, only a few firms will be under-
: W . : . .

)
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going substantial technological change and will be raising the average, g.
Then, the absorption of’tﬁe workers disp]aced in those firms adopting

the new machines can occur in other firms with much lower q's even if

the average q increases. Technological unemployment may cease to be of
concern if such significant differences im g are m;}ntained\among the

two seetors or among the firms or industries in each sector. Obviously,
.this is a rea]istic situation which cannot be ignored. The general thrust
of Marx's argument is that such differentials w11l decrease once ¥

capitalistic relatwonshxps dominate the economy and once the 1ndustr1e5

based on primitive modes of production are eliminated. Marx states.-) P
) , I S )
It is further assumed that this gradual change in the
,— composition of capital is not only confined to .
. individual spheres “of production, but that it oclurs .
more or less in all, or at least in the key spheres
of product1on, so that it involves changes in the -
average organic comp051t10n of the total capital of
- a certain society..

A more important question 15 whether such poss1b1e absorpt1on can in

fact be éo‘;1dered as an automattc compensation, guaranteed by the '
pgrt1cular technological change th;t displaces labour. As we will akgue

in Chapter III, an interpretation can be given to Marx's analysis by

I ?elying on Kruse's invaluable theoretical approach to the definition of '
compensatioﬁ.s4 We wi]i show that even if workers are absorbed because

of these differentials, such absorption'sﬁeuld not theoretjca]]y be

3 . .
considered as COmpensatxon 1n its narrow sense. It can be considered as

compensat1on on]y if absorption is dlrectly necessitated by the part1 u]ar
technological changes occurring. In'other words, the low q's in other
firms must then have to be explained as a consequence of the increase
in gq's in those f%rms disp]acing)the'workers. Otherwise, there is n

theoretical reason to expect that such differentials will exist in order

"

.\ § \

»

to offset the éisp]aEement.

P
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Assuming, as in our twoy £1rm model, that there is no accumulation
out of prior surplus so that we can separate the éffects of technological

change from the effects of accumulation, we can demonstrate the displacement

13 14

and absorption processes in a two-sgctor model consisting of capital goods

'

and wage goods.sectors.

~

Subscripts: I and II refer to capital and wage good sectors

z

respectively and 0 and 1 to time periods as before.

Labour Displacement in Sector Il (Wage Goods Sector)

”

" V1
W

Ug = Vg

0 1

'

. L4
We can now use an alternate formulation which includes the change in q

explicitly. Since: ACIIO ? Ci1 *tVip and ACII] = CII] + VII], then:

; 0 o

(1) ¢/ 49 i - -

o2 ™1o (1) Cyp = apgy -
el e VII] 1Ty ,4)
0 \ Iy
7] y ;
From (i): VI, = Cry” EFrom (i1): VII] - Cqg . ,
: 1o _ 91

Substituting these organic compositions in the formula for labour

displacement: =

‘1o~ Y1y e
QS = 9119 - 913 \ e

Th1§‘formu1atioh is preferable to the ear]ie} formulations which
depict only the chdnges ian where the technological process and the changes
ta,g are only implicit in the background: Anbthen distinct. advantage of
this fonnulgiion is that f@bcan be used more meaningfully to analyze the
effects of changes in g when accumu}ation takes'pTace. A sTightly

/, .
modified version of it will be used in the chapters on compensation and

'
1
o
. \
, -
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_ long term;
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Tong term accumu]atioﬁ It will enable Us to maintain the dlst1nct10n
between the. emp]oyment effects of a rise in q and the emp]oyment effects
of accumulation when v also increases in abso]ute terms. 'This formulation

will demonstrate the Marxian race between machines and employment in the

-

oy

Labour Absorption in Sector I (Capital Goods Sector)

. I S
U, =11 " M= 910 -
W W

a { . et

" The net Tabour disp]acément is the sum of the 'sectorial changes 1in

employment,

S P S T LR _
;und=q110w9111-ql1wq1ﬂ .
‘ M S

‘The left side of the equation shows the‘displacément effect which, giﬁén

the wage rate, indicates that the displacement effzét‘w11l be greater as
g increases in,.successive pérjods. The right side of the equationvshows
the absorbtion process. It should be noted that surplus agising from

the dispiacement process is not in this equation'énd will be integrated

into it ﬁq the next chapter:
\

Pl

9. -A CritiéaI'Eva1uation of the Short Term Model

!

We héve formulated Marx'gﬁdirect displacement and absorption \,

processes in the adgption and construction phhse&}of the machines. We
have not considergs the possib]é forms of abéorption due to the "freed" 57
variable capita1;upon the adoption of the new machines. Possible labour
absorption through the effects of a decrease in the wage rate‘§§ a_,

consequence of unemployment and the effects of increased purchasing power

’

————

7
‘
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as a consequence'of a decrease in the prices of commodities constitute °
the bulk of the following chapter. We have called these effects
f&llowing the constructien and adoption phases indirect short term

effects.

We have indicated some of the conceptual problems in our formulations,
for example, in aggregation and averaging as well as in the different
measufE"of technologiéa] change. Any meaningful critital evaluation of

, the shoi:\&erm model must be based on more fundamental questions and
implicit assumptions that lie hidden in Marx.'s analysis. We will indicate
the most important ones at this point. We wil]Lbe referring to them
throughout the study,>and we wi}] deve]op'them further in more relevant
contexts. Thereforé, the following ;hould be treated only as suggestions

which are neither exhaustive nor complete.

Bias in Technological Change 3

The-most obvious assumption in Marx is that technological change will

-— increase g in absolute terms. In other.words, technological change is
t -

i#

embodied in machines, and it increases the required constant capital to

.

be advanced as well as the ratio of C to v. ' ,

" Whether such technological change has'characterized capitalist
development is debataple. It has been argued that the period observed

by Marx was characterized by such a pattern and that, in the twentieth

Be

century, the patternJappearé to have béen reversed or at least checked.

Moreover, it has been claimed that as constant capital grows relative to
. N\

" variable capital, the firms try to economize constant capital and thaf;;\

N

" in-the phase of capitalism characterized by monopolistic or o]igopolistic\*\\

firms, the firms, not driven by competitive pressures as much, may not

87

undertake as many labour displdcing innovations. They slow down the

{
A
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rate of technological change in order' to preserve thelvalue‘of their
previously advanced capital by not introducing technology thatﬁﬁay - (
force their real capital to premature obsolescence. It is also pointed
out that inflationary policies of the govérnment satisfy the capitalists’
drive for larger surp]ﬁ%es~without the creét%on of an industrial reserve

}
army that checks the growth in the wage rate.S®

The controversy in this
area 1s‘widespread, and it is not part of ocur analysis since it has no
expTicip cSunterpart in Marx's competitive models. Marx indicates that

the increase in constant capital may be a countertendency to fast

‘technological change. Yet,he still sees the competitive pressures’strong

/
enough to offset this. ~ ”

The Marxian b%as cannot be defended on theoretical grounds.'89

There is no theoretical nécessity for a dominant bias favouriﬁg”an
increase in gq. We will return to this point throughout this study and
make further observations. However, our objective is not to prove or
disprove the validity of the Marxian btas.- The Marxian analysis remains
valuable independent of the vatidity of the bias. The issue can be
narroweq to a practical one. It cannot be denied that technological
change of the Marxian type does occur= The‘workers are displaced through

the adoption of more expensive machines. This can occur with a constant

*or even decreasing output at the level of the firms or industries adopting

such machines. The coal industry in the twentieth century is an example

of it.go Marx's ekamp]es in agriculture are valid during his timeg] and
' 4

still are. Landes points out that early capitalism was very much

characterized by substitution of machines for labour due to rising costs

92

of labour. If the possibility of the Marxian technological change is
/

accepted, then the theoretical question is the follaowing: Does the
- . h}
introduction of such machines create automatic compensation either through

B
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absorption in machine construction or through the indirect gffects
earlier listed? More broadly stated, doés the market system set into
motion forces that counteract the displacement of workers? These

. ' ’ &
questions will occupy our attention in thé next chapter insofar as they,

can be answered on the basis of Mirx's arguments.

¥

In summary, to argue that technological change of the Marxian type
is not the only %ype would be an evasion of the quest1on It is not
necessary to prove that the Mdrxian technological change is the dom1nant
bias. The theoretical as well as practical question remains as long as
any such technological change occurs. Obviously, if it is not dominant,—
the problem may cease to be a source of major concern in the real world.
Nevertheless, the theoretical question will have been leff unanswered.

As we will see, the familiar compensation arguments fail to answer the

question.

Conversion fromv to C and Separation of Technological Change
from Accumulation .

We -have stated that the short term Marxian analysis rules out the
necessity of new capital accumulation in introducing the machines. We
believe that this implicit assumption is the most fundementa1 one in
Mqrx'é analysis. The short term employment effects are due to the
coﬁversion of the previously advan;ed’variab]e';apita1 to &onstant
capitil. A part of the previously advaéced varigb]e capital is.freed and
becomes surplus when the new machines reduce the number of workers’
employed. Before we Jea] with the rea]jsm gf the assumption that no new
capital is required in the introdugtion of‘?he new machines, a more ‘
obvious weakness must be indicated Tn re]atioT‘to the convers{Qﬁ>g£pcess.

In Ricard?, the workers producing the new machines do not reqd‘re any

N [
o« ' ~
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constant capital. The machines are constructed gnainly by current

K4
%, One-half of the workers are transferred from the production

. }
of subsistence goods to the production of the machine. Hence, while

labour.

the machine is produced, there is no unemployment. Once the machine

is groduced and adopted, unemployment will result. Ricardo's
?xp1anation is that whiie the chhine is produced, "only one-half of the
usual quantity of food and necessaries" would be produced. Thus, When

¥ 4
the machine is adopted, the capitalist will-have a much smaller wage

_fund (circu]ating‘capital) to advance. One-half of the Workers will

o
o

be unempioyed. Ricardo points out that, as long as the capﬁta]ist can
make the same or a larger amount of "net revenue" (profit), it is
irrelevant to him that “"gross revenue" (net revenué plus wage fund)

has decreased.94 - ' '

~

In Marx,. the process is more compﬁicated.f Since a substantial
amount of'constaﬁt capital is used 1in the constrdétibn of théJmachines,
the number of workers absgrbed in- the production of machiges 1§ not equal
to the reduction of workers in the wage goods sector. It is less. Hence,
unemployment would be immediate. Yet, Marx goes not deal with this process
as rigorousfy.as Ricardo. Even though some constant capital is also to
be used in the product1oﬁ of the machime and must be made available, he

+

does not show how some of the wage éoods freed by the d1sp1acement of the
-

workers will be convarted into means of pfoductlon to produce the new

machines. If one looks at the conQersion process only in terms of money

while ignoring the real flows and the physical characteristics of the

~composition of the commodities available, this difficulty will disappear.

\
But, in rea]ity, it cannot be ignored. [t would appear that, in Marx,

the resources embodied in the wage goods can, without much friction or

»
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delay, be converted 'into resources that can be used for the machine
construction. We will consider the role of constant capital more

extensively in Chapter III. - #

Given the fact that Marx was very much aware of the differént forms

2

in which capital appeared, i.e., money, productive‘f(and commodity

capitals, one would have expected a more clear explanation of this

conversion process in the case of technological change, He sees that

"some of the capital that was previously devoted to productign of

necessary means of subsistence, has to become reproduced in other form,"gst
i.e., in the form of means of production.' In rgference toﬁthe uée of
surplus as represented by commodi'"ti'es, he often indicates that these
commodities must be of the type suitable for further expans1’on.96 He
also z;sks himself whether these corpmodities can e used as constant
capﬁ*ta] without first being converted to wages.9~7 However, in his short
term ana]ysis,’he appears to ignore these questions. He seems to be

assuming that one part of theu wage goods freed can, without friction, be

" used as constant capital and cedse to be a wage fund to absorb additional

'1abour in the production of the machine. This certainly seems to be his < "

N LY
view in.his short term analysis. The following lengthy quotations where-

he criticizes Ricardo for ignoring the constant capital illustrates our
po1'n\t.‘ . .

Ricardo's view (derived from Smiﬁh) that all
N accumulation'can be reduced to expenditure on wages,

*  would-be incorrect even if no accimulation in kind .
took place -- which is the case, for example, when \ ~
the farmer sows’ more seed, the stgck-breeder, \
increases his stock of cattle for breeding or
fattening, the owner of engineering works uses part

¥ of his suvplus-value in the form of machine tools
-~ and even if.all producers who produce the elements

>} of some part of capital did not over-produce

regu]ar{ly, tounting on the fact of annual accumulation,
i.e., the expansion of the general scale of production.

"

, Moreover, the peasant can exch%gge part of his surplus
1

- B
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~ corn with the stock-breeder, who may convert this
corn into variable capital while the peasant’
converts his cornjinto constant capital.... The
flax-grower...se¥ls part -of his surplus’ product
to the spinner who converts it into constant
capital. - With this money the flax- -grower can buy
tools and the tool-maker can then buy iron, etc.
so that all these elements are turned di rectly
into constant cap1ta1 98

This quotation shows the complexity that Marx is deah‘ng”with.

However, ultimately, he sees v being converted to C whereby its advance

. ) ) (o
does not set into motion any additional workers. The view that this

3

. ; f, - \ - 4
conversion process can’be much faster and smoother is expressed more -

clearly in the following quotati\Qn. We must, however, note th&t thisv
¥

criticism is not with Fespect to Ricardo's labour displacement process
but to his classification of “fixed" and "circulating" capital.

! . Ricardo forgets to mention the house in which the
labourer 1ives, his furniture, his tools of
k consumption, such as-knives, forks, dishes, etc.,
all of which have the same quality of durability
as the instruments of labour. Fhe same things,
the same kinds of things, appear in one place as -
articles of consumption and in other as instruments-
of labour.9 :

-

The quotatmns cited above are significant not only for the Marxian

Ay

short term apa1ys1s but also for tﬁe}Jong term accumu]at1'on model. He
'does not appear to see che"conversid'n of one type of goods into anot.her
use as; serious difficulty. Yet, it must be pointed out that his
ana}§s1s is not seriously.weakened by th1s Even 1f g oart of the wagdes
of the wor-ketj‘s displaced is totally used as wages for tpe work;ers who v
Wi ﬁn be erﬁp]oyed to construct the machines, Mabour absorptic\m wﬂ'] st»‘H] =

be less than the displacement as we ‘have shown in our formulations. .

I

It id, however, regﬁstic to assume that the economy will gradually

\p\

adjust so- that not only direct’but also past Iabour w1H be used in the

’
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construction of the machines. Hence, the conversion of wage goods into
; b

constant capital is not unrealistic in a changing economy. Then, this

part of v will not set into motion any new labour. It can only keep

'

those producing the constant capital nécéssary in the construction of

the machine still in employment. When perceived in distinct time periods,

EY

the commodities produced in oné period are advanced'for the second

per1od with a change in their organic compos1t1on, i.e., a larger part is

used to equ1p fewer workers than before.

A more fundamenta1 problem with the Marxian ana]ys1s is that net

I

accumulatian may ‘be a necessity in -the introduction of the new mach1nes

In other words, the new machines may represent such a break from the old
machines that their construction'aﬁ? adoption may require net acéumu1ation
in the economy. If this is the case, the initial increase in employment

&%en ip the machine cohstruction alone may be large enough to offset

{
1

the subsequent displacement effects. It can; of course, be argued that
the firms buying the new machines are doing so mainly’ to reduce the-labour
~wcosts~¢quthe4p‘advanaed’caéital dnd an@Lneﬁvutilizdngxtheirvéurplusg;a -
buy the machines, i.e., the initial accumulation in the department
con$tructing the machines is not being followed by a later accumulation
in the departmenf buying the machines but by an absolute decrease in
theirav. In that case, it is conceivasle that, sometime in the future,
fhe 1ﬁitia1 splash’ of emﬁloyment inﬂmachiqe construétion will be offset \
e, «

by gradual elimination of jobs. Yet, this is a static analysis. It!

b

compares two points in time and rules out further change in bétween. If

A

subsequent technological changes are also accompanied by large amounts of

3

net accumulation in the construction of the new machines, thé level of

employment will continuously increase and no immediate or long term net

“ae
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&

displacement wi]]_occur. Such an approach would g%ve the opposite

result of ‘the Marxian §hort'terﬁ ana{ysié. In fact, if cechnc1ogica1
change normally necessitates net,accumuleticn, the‘Marxian long term
analysis'i8 a]sofseriousTy damaged for even though it treats technological
change - and accbmu]ation,simu1taneousTy, rapid technological change that
increases q appears to be occurring even when accumulatign c]ows down.
Ih.other words, the labourlﬁﬁgﬁiacing machines d@ not appear to
necessitate accumuLation in‘their consthhction. Marx's long term

pred1ct1on on unemp]oyment is very much dependent on the separation of .

technological change from accumulation in this sense, 1.e., accumulation

-

will normally involve technological change, but the rate of change in the

latter is not seriously limited by the former.

+ ‘e "
This alternative approach is a°very important cha]]enqe to Marx's ‘,
argument. If technological change normally requires large amounts of
initial net capital investment, the Marxian case would oh]y be a special

one. The importance of this approach is that it does not seek compensation

in the wage and price adjustments of the neo-classical model. In one

" el o N
0

sense,” more than fu11 compensat1on is inherent in the investments
assoc1ated with techno1og1ca1 change." The most clear expression of th1s

approach is to- be}found\1n Edrl Beach's articles. In an article on

U

Cons1dér a change in q, the organ1c composition of
capital, which 1s a ratio of ¢ to the total ¢ and

* V. An increase’in q is another name for mechanisation.
When the baking industry_is mechanized, the industry
which makes baking machinery has its output increased.
To ignore this relation in a 'ceteris paribus' "
assumption is to use long run analytical method of
comparing.two equilibrium points. It is to compare
two' conditions of mechanisation, and not to ana1yse
the effects of the process of mechanisation. 100

Marx he states:

?

=
He adds that the evaluation of the introduction of machinery requires a°
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. N
"form of analysis" to specify the "year-to-year changes" and not *a
101

long run assumption thét.a11 adjus%ments havefbeen'tomp1eted." "In
other words, the dncrease in employment in thg machine construction
industry cannot be measured against the possible disp1qcements in the
long run under the assumption that no further change vﬁJ] take place.
This; Beach argues, is a static analysis. Presently, we can say that
the Beach apprpach is one that challenges not only the Marxian view but
also the classical and neo-classical views. It is explicit in his
analysis that the absarption effects of technological change shoula not

be sougpt in the Tong run adjustments of coefficients of inputs, prices,

wageg, etc., but in thg growth process stimulated by the igcneases in
inveépment necessahyifpr techno]ogica] change. Hence, it is not on]j ar
critique of the pessimist%c Marxian conclusion but also a critique of
the optimistic compen%ationists‘who implicitly éssume that the immediate
“effects will he of a labour digplqcing nature but that the long run /
market forces will reverse these effects. The Beach coné]usion is also
aﬁ optimistic one but it is not based on such long run mechanisms.

~

- e

Beach also poinéé out' that Marx uses small c¢'s in his aﬁa]ysis. N
"An increase of ¢ in the baking industry implies a much greater increase
in oytput of the machine making industry. c is but the annual depreciation
or cost of using machinery; the total cost of the méchine is several times
és great. Thé'change in employment in the machine making industry is,

therefore, something to belconsidered.”leﬁ . ’

¢ -

This 15\3 valid criticism since Marx does not make this distinction

clear. -However, in our formulations., we have eliminated this difficulty

4

by using C instead of ¢ and switcﬁed the aﬁalysis to the advanced capital

°

from the constant capital used up in a single period of production. Even

. -
A -
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thouéh our formulation answers thﬁs*criticism’that can be posed against

-

Marx, it does not answer thé one when machine construction requires

net investment)! We will return to Beach's criticism in the following

<
a

chapters. - \

s
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' THE COMPENSATION CONTROVERSY AND_MARX -

> 1. Introduction . . .
. . T <

In the presenticnapter, we will develop further and modi%y some of
the key theoretical concepts and formh1ations introduced in the preV{ous
chapéérs. We wi]] also present and analyze Marx@s crit{cisms of the
classical éompensation mechgnjsms as they relate to technological
%pémployment. “Even though Marx's own writings will still be .the main |
'squrées of reference, the views of sbme other economists will be utilized

- in order to clarify Mfrx's theoretical apparatus. Kruse's Qd?k in a non-
Marxist traditionvwi11 be a major source in c1arﬁfying the meaning of

compensation.]

. "%
_ It is our belief that the following analysis incorporates the essence

of Marx on ‘the question of technological unemé]oyment and compensation]even,

though the specific argument; or formulations that will be deﬁe]oped in

th{s chépter cannot, admittedly, be located as such in Marx. Rather, they
_are thé syhthg§f§ and, to a degree, an iﬁterpretafion'of Marx's arguments

Y a

carried to their Togical extension. oo a .

The main thrust of the present chapter is to develop Marx's theoretical

framework in which the compénsation controversy Can’be analyzed. The

o ‘ . N S
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classical arguments and Mag('s critique of th‘em will be studied with a

view to evaluate this thebretical apparatus.~.The survey of the classical /

\

compensat16n mechamsms wﬂ] be a Timited one. More comprehensive surveys

"have a1ready been done by a number of economists such as Gourv1tch 2
Ve
3 4 - ¢

K&hler,> and Neisser.

Y

N \

: A - , 3 (
/ It is our contention that the theoretical approach to be developed in .

/th1s cnapter is consistent with Marx' s claim that no automa’mc full
y
compensatwn for the technologically displaced labour is quaranteed through

the direct and indirect short term effects. -~
(‘ N ., .
We will, in our presentation, integrate some of the neo-classical

views on compensation with the classical views. However, since our

objective is not to undertake.an exhaustiye survey of these arguments but
P s L -
to clarify Marx's critique of compensation, we will not attempt to present

-

all the different aspects of the neo-classicll aggupents. In the appendix

to this chapter, some of these arguments will.be presented. In particular,

»

. &
the role of interest rate in reversing the bias in capttal using Marxian

technological change will not be emphasized. This has no place either in -

I s

“Marx's or in the classical economists' treatment of the question of

teéhno]ogical unemployment. Stated d1fferent1y, the questlon of compensatmn

;

for the displaced workers through the creatwn of employment will be

discussed on the assumption tRat the machme; do displace labour. Vhether

-

a reversal in tec@n‘ques in the future can serve as compensatiort will not

. ‘ hd
be presently discussed. In the appendices to this chapter and Chapter IV,
this péssibility is evaluated with respect te the 'Knﬂuence of the changes Ny

in the relative prjces resulting from an inilciaHy labour d1'sp1ac1'hg

i

technoiogy. * This is done in ojrder to see ‘whether Marx ignores the role of
I M i { i
relative prices, in choosing a ceftain type of technology.

> -

! k‘
N A
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o T : 2. Definition of Compensation _ ’/ - .
. ( In Chapter II, we have already seen that, accordjng to Mark,
;.. technological chanFe displaces labqur upon the\. adoption of the new machine.
- > The new machine, in this context, does not refer to-a new,ly/produced ' (,,,
.. . .

o machine of the same kind replacing an olgd {nachine which- has been worn, out.""
It refers to a machine which embodies new technology, i.e., it is,

. qualitatively different from the old one. = - -

¥
o

a “i )

" Since, according to Marx, the consgruct’ion of this new machine /

- absorbs less labour than the quantity displaced, there is net labour v
. displacement when the effects of the stages of construction and adoption
are combined. In the following analysis, we wj11 choose thé displacement

of Tabour upon the adoption of ’tuhe'machine as our reference point. This

i .7 is done because we wish to glaborate on the compenéaﬁory influence of the

e * o
machine construction. Certain theoretical que§t1"ons were deliberately .

: overlooked in Chapter II in order to reproduce Marx's model.” _dThat’ part of

i ) Y

the Marxian model concerning the machine production is, as we shall see,

[

" “incomplete. The theory of compensation cannot be discussed by assuming

> ’ ° 0] 3 .
that the machine'construction caf only.be a source of partial co_mpensatwn’.

b 2

'i < Further elaboration is required,

o

O
R i

[

However, the choice for the actual adopﬂtion of the new machine 4&s a b

. ! reference point posz} a problem gn terms /pf/ the time sequence of the
vy . - L - ,//” RS .

P . - events associated with technological change. The construction of the.

machine precedes its adoption.\Iéc has been argued by Kruse that because |

~ Al

of this the machine construction should not be considered as a compensation.

As we will see, such a contention cannot be maintained once comben'sattion: isx ?

\
- v .

fully defined. S o L :
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The central quest1on to answer within theé analysis of compensat1on
is whether the market system prov1des any automatic mechanisms to .

compensate for the vigrkers who are displaced upon the adoption of the

1 . .
‘new machine by creat1ng additional employment Thé‘ogtimist1c v1ew is

that, barring temporarv inconveniences involved in the movement of labour

from one occupation to another, there will be fuil or more than full

®

"compensagionﬂ In other words, the displaced workers or even a larger

number will find employment as a consequence of the partieular technological
change. The pessimistie view as exemplified.by Marx holds that, at best,

a partial compensation can take place. This means that only a part of

. the displaced workers will f1nd employment., Y¥et, this question cannot be

answered w1thout defining what we.mean by "compensation." A remarkable

e

' degree of confusion has been generated in economic literature due to the

absence of a clear theoretical definition. gAs a result, the question

_itself remains unclear, and So do the attempts to answer it. ©

i

24

Wt ~

The most cpmmon=answer€go this guestion, as we have indicated in : i

Chapter I, is in terms of historical observations. Mentor Bouniatian, an

N .
“economist who has discussed&the question of technological unemployment in

ejtheoretica1 context and'crfticized Lederer's pessimistic diagnosis,
ultimately relies on" a historice] observation to supportrhis conclusions.
He states: "The facts are there to orove this essertion: For a centyry
and a half the rapid proéress of the-technique' of production bas'no;
reguced the number of’«workers."6 As'we y11{ eee by the end of this
chapter, the theoretical feasoné @iyen by Bouniatian dnd earflier ky
McCulloch are-not sufficient for this assertion. If th;jgapita]isfxsystem
creates inc}easing levels of emp?Jymenx due to the general process of,

economic growth independently of labour displacing technological chapge,

v ‘\ ‘

“(l‘
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such,an’gxpansion in employment cannot be considered js/compensation for
technological unemployment. ' {

gy i

}
For _compensation to have a ¢lear theoretical mganing, it must be

/

related to the specific changes associated with teghnological change. =

Compén§%tion, whe%her partial or full, can be said to have taken ptace

only if the changes directly or indirectly caused by the initial technological

-ﬂ.r_ﬂ >

change are sufficient to create employment. In other words, one must show

. that the mechanisms which bring about compensat1on are the direct or

|
indirect results of the changes associated with the new machine that

bl

AN N
displaces labour upon its adoption. Other types of technological chahge

or government policies that occur independently cannot be used to prove

compensation. Compensation can be shown if these changes are shown toloe/

necessarily or normally linked to the technological éhange\tﬁet displaces

labour upon the adoption of the new machine.

Ly
This general definition°of compensation must be the only relevant
) .

o -~

one tb the‘en%1ysis of technological unemployment upon the assumpttor %ggt W

the new machine osspIaces labour upon-its adoption If the néi‘w'macﬁine‘hl
does not displace labour but serves as a substwtutg for the o]d machine
w1thout an outlay of add1t1ond1 constant cap1ta], or ifat represents a
saving in constant capital a¢vaneed, then tke controversy over compensation
becomes irrelevant. Even though the Tlatter may stili dispjéce 1ebourd this;
type or techno]ogica]lchange will, for the most part, free both constant
and'variab1e”cagite]. Then, the creat1on of an ef§ual amount o%‘emp]oyment
wil] depend on the demand for 1ebour by the capitalists, i.e., on -
profiiab{e‘investment opportunitiesfand not on the relative scarcity of
capital caused by tﬁe change in the comp051t1on of cap1ta1 [t is this latter

5 concept that under11es the Marxian techno]og1ca] unemployment In this

L
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sense,‘coﬁpensation will be analyzed by assuming that the capitalists

utilize a
barrier.

tréated w

A de
Kruse.7
i

g,
K4

, This view

11,their capital and that investment opportunities are not a
As we will see, thewclassical compensation argument is also

ithin a‘'context when Say's'LaQ holds.

finition of compensation exists in a less developed form in
Heertje states:

According to Kruse's view with which I agree,
compensation in the strict sense exists only if
capital needed is formed as a result of the .
introduction of new technology. This view does not
exclude, of course, the possibility that in reality

- the disappearance of technological unemployment.is . .

to a large extent due to capital formation occurring
independently of technological change, so that
compensation in the broad sense takes place,8

is very similar to that of Marx's. He states:

...[I]t must be shown that machine¥y does not
deprive the labourers of bread. And how is this
to be shown? By the fact that after a shock (to
which perhaps the section of the population which
is directly affected cannot offer any resistance)
machinery once again employs more people than were

* employed before it was introduced - and therefore

once again increases the number of productive 9

labourers and restores the former disproportion. ¢

The labourers that are thrown out of work in any : I <

. branch of industry, can no doubt seek for employment

‘

" Pres
"'dispropo
compensat

“ growth pr
of compen

only the

in some other branch. If they find it, and thus

rerew the bond between them and the means of

subsistence, this takes place only by the inter-

mediary of a new and additional capital that is , :
seeking investment; not at all by the intermediary

of the capital that formerly employed them and was.
afterwards converted into machinery. !0

ently 1gnoriﬁg concepts such' as “prqductivé labourers” and
rtionality”, it is clear that- Marx is relating any _possible

ion to the particular technological change and not to a'genera1\1“
0cess independent of it. In his.discussion of profits as.a source
sation, thi; theoretical approach becomes more explicit. It is

accumulation out of prdfits which arise directly or indirectly

-y -

<
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be undertaken at an aggregate 1eve]. The impossibility of full compensatibn
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from the reduchon in the labour costs of prqduction upon the disp]aceﬁent -
of labour that can be considered as a source of compensation. Any
additional surplus originating from sources indepehden£ of the particular
technological change cannot, in Marx{ipe legitimately discussed in the
context of compensation. It is ;nteresting to note that neither

Heertje nor Kruse makes a reference to Marx with respect to this
similarity in tbeir views on compensation. o
¢

© The definition of compensation in Marx remains ambiguous at this

point. There are further theoretical difficulties that need clarification

"~ with respéét to both Marx's approéch and compensation in general. The

following discussion will perform this task. VYet, we must indicate that
Marx never gives a precise definition of comipen¥ation outside the &
quotations cited. In fact, one can even trace contradictory statements

in his discussions. Consequently, our attempt to arrive at a tenable

rd

interpretation is based on the general thrust of his arguments. We will,
however, underline many.of the ambiguities and contradictory statements
int Marx throughout the following diicussion.‘

(i) The analysis of technological unemployment and compensation must

-

cannot be defended on the grounds that the particular workers dﬁsp]aced

may remain so for extended periods even though an equal or a larger oo

number of other workers is absorbed. Such a definition of compensation is

1Y

-

a limited one which does not belong to an analysis of the effects of

machinery on the aggregate levels of employment. It is relevant only in

§tudy1ng the effects of technological change oh certain skills or groups

P A

« ‘% .
of workers. At times, Marx uses—this argument to criticize the compensation

-

~ !
theory. He often refers to the "sSame identical workmen" d1'sp1aced.-H , I

[3

£

/m
-
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This concern,%or the particular workers wh6 méy remain unemployed is a
recurrént theme in Marx. Yet, Such a'narraw definition of compensation
isfnot behind Marx;s theoretical criticism of the compensatién‘theory. . T8
His use of zhe concept of thevindustria] reserve army in conjunction with
technological change is evidence that henis considering the effects of
technological change on aggregate emp]o}ment. This apparent iﬁconsistency
in Marx's works disappears once we reca11)from Chapter I that his |
theoretical model is an abstraction from the actual differential effects
of technological change on, ﬁa? exémp]é, the composition of the labour '
force and sk111s~required. These effects must always be cpnsidered in
the real world. But these arg not the basis of the model Marx uses to /
refute the classical arguments on full compensation.

A further advantagg~of the aggregqteaana1ysis is that the effects
on employment may not be ebserQed in the ﬁarticu]ar firms adopting the !
new machings. "The displacement may occur elsewhere if the aéoation
process js simultaneously accompanied by a ;1ow of capital from other
firms whgre }t was previously advanced. The Tabour displacement will,
then, be shifted to these firms. The micro and sectorial models that
wéfe,deve1oped in Chabper IT abstracted from this aspect.

(ij) The meaning of compensation requires further é?érificafion.

Should it refer,only to jobs created or should 1ﬁ:also sat%?fy a further

' condition, i.e., # unchanging wage rate? In other words, if there is a

®

creation of jobs through the changes associated with the ?\i:bduction of——

the new machine and the real wage rate sinks below®the 1e§e which existed
- 1 .

before the change, should we consid%p the additional employment as
compensation? There might be a éompensation of jobs but notéof wages.
Nathan'Belfer limits the meaﬁing aof compensation by specifying the °

S

additiondl condition that the displaced workers are not absorbed at lower

)
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wages.]2 In this sense, employment at Tlowgr @ages would not be a source

of compensation,

« - [
WNe will not add this additional condition in defining compensation.

/ A »
BeTfer's specificatjgy has merit in analyzing technological unemployment

- ) . . . 4L
in an economy characterized by wide wage differentials. Its relevance to
underdeveloped countries where the displaced workers may be driven to

labour in intensive low payini Jjobs is obvious. Then, compensatipn\ only

i

1n‘¢erms of emb1oyment may not! be an interesting guestion to deal with.

The direct and indirect effects of technological c¢hange on income

distribution will have to be studied together with the émployment effects.

b
[ ]

[t can even be argued that the condition on the wage rate should

also be fulfilled if compensation is to be defined in a Marxian context.

Marx gives some support,to this when he criticizes the classical

- compensation mechanisms by pointing out that the disﬁﬁaced workers may,

at ‘best, be driven to handicrafts. "And even should they,find employment,
what a poor look-out is theirs' Cr1pp1ed as they are by d1v1s1on of
labour, these poor dev11s are worth so little outs1de their old t¥ade,
that/they cannot find admission into any sindustries, except a few of
1nférior kind, that are supplied with underpajid workmen."'® The clear
1mpliéat{on is thét he\does not consider this as compensation. Moreover,
he arques that the industrial reserve army "exists 1nlevery possible form. /
Every labourer belongs to it during the time when he is only: part1a11y
emp]oyéd or wholly unemployed. nld Hence, underemployment also appears to

be part of the industrial reserve army. R

3,

“

This source of difficulty can,.once again,'be qESo1vgd when one turns

to Marx's pure‘ﬁode1\ghich ignores these wage differentials at a given
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timeﬁé,In fact, in this model these q1§t1nctions between handicraft and
more capitalistic branches have disappeared.- The economy reflects a

'similar organic compogition of capital in all or most branches. Wages
3 /

o /
: f1uctuate over time, and these fluctuations do dffect .the rat% of

&

/
. technological change of the Marxian type. He also shows, as we will

* . »

l

<

1ater analyze, that wage flexibility is a source of compensation. Thus,

in Marx's model, there is no Just1f1cat]on to 1imit the concept gf

o

compensation by requiring that it shou]? occur at*the same wage. The
best way to 1nterpret th1s 1s to assumé that, in the advanced capitalism
dep1ctef by Marx.)s theoret1£a1 model , the Tower wage rate resulting from

unemployant does not 1mp1¥ underemp1oyment. Inrth1s way, we will Timit

v .

compensat}on to employment only, without being concerned about the

! e

differentials in the wage rate caused by technological change at any given
time. \

In the previous chapter, we have held the wage rate constant and
. un1form durlqg the machine construction and -upon its adopt1on In the

)
present chapter, the subsequent change in the wage rate as an 1ndirect

i

effect will be part of the compensation process. In ouh simple formulations,

[ d

an unchanéing wage rate will still be maintained for mathematical
/l ' ’ .
conveniencT. The modifications will be clarified in our literary

expoéition. In thg classical argumentthEompensation through‘changes in

h &
the wage rate was rare]y considered. Moreover, it was often not clear

, whether they were d1scuss1ng the effects of techno1og1ca1 change on

15

employmentlor on the Tiving standard of the workers. In the discussion

of price f ex1b111ty, it widl become clear that McCulloch's analysis is
]
often in tirms of compensation of wages rethe?ﬁthan of employment. He

tends to assocfate the increase in the real wages of the %erkers due to .

3

% g
. o 2
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increased productivity with a simu]taneous&compensation in employment,

, o, »

On the other .hand, Marx's critique is based on émployhment effects even

A\ - . . . -: ‘
q}hough he also points out the effects on the income distribution and wage

rate. His definition of compensation, however, i basically in terms of

¥

employment. ) : e

'RK\ (ii1) A final definitional difficulty arises due to Marx's distinction

P

between ”productive"“and'Unproductive"1aﬁour.16

Marx's distinction is

very similar to that advanced by A. Smith. It is obviogs in Marx's

4

criticisms of Ricardo that he 3%;5 not consider emp]éyment in unproductive

L T e . . °. 17
servicegas a source of compensation for the displaced workers. He .
Lt -

AT

defines brédpbffve labour as lahour which,produﬁes a surplus. '4%prdductive

o f

-

labour, an the other hand, provides services for the capitalists or
B - ' . -
productive‘workers but does not produce a surﬁiﬁs that can be used to

”
bl -

employ other Workers. ‘o

a e, »
We need not go through the controversy centered o the ya]idity/of

such a d1st1’nct1‘on.LiB In our case, the relevant question is whether’this
distinction i; Jmportant for the ;tudy of technological Un%§b16yment and
‘compensation. We will maintain that it is not imporgaﬁt for' a study that
emphasizes the‘supply of capita]; As long as the—g;éita] that is %reedg;\
upgn the iqtroduction of the new machine is 1ar§é enough to absfrb the -
displaced workers, it is 1rré§evagt whether such absorption takes place in
personal services cons umed by.the capitalists or iq\furthér accumulation
leading to the production of commodities fer sale. The only significant
difference between the. two types of emp]S}ment’1ﬁe in, the amounts of,.

" constant capital reqdired. Spendjng on services may require much less

constant capital per worker and, thus, lead to a greater degree of labour

'

vy Lﬂ“’
(

*y
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e case of the production of material

absorption than it would in th ‘ r
commodities requiring a large a;ﬁng/gi cbnstan% capital. It can,

howeyer,'be argued that compensation in the service sector can be a

_misleading inditator since the service sector is slower in adopting

. , , ;
labour saving technology. The distinction may be an impertant one-if one

attempts to analyze compensation by observing the real wbr]d. Then, the

slow rate of mechanization in the service sector relative to the sectors

préducing tangible commodities will appear to be a source of compensation.

Yet, given the theoretical definition of compensation in its-narrow sense,

such a differential in the organic camposiftion of capitals cannot

legitimately be called compensation unless it can be shown that this

differential is due to the high rate of growth in q in other sectors of,thé

economy, i.e., this growth in q in some sécthrs, causes a reduction in the
RN

rate of growth in q in the service sector. It is possible to advance

such an argument by indicating that the downward pressure on the wage -~

rate/due to technological d1sp]acement and the ava1]abn11ty of a larger
reserve army enable the expansion of the service sector at much Tower

wage rates without introducing labour displacing machines. This sector,

. then, would-absorb the 1abour displaced, and it wou]d be characterized by

\abour 1ntens1ve techniques. Such an analys1s in terms of dual sectors
does not exist in Marx but often has been advanced by later econom1sts
following the Marxian tradition. H. Braverman under11nes the importance
of this mechanism in capjtah'sm.]9 But we a]so observe ﬁhat the modern
economy has started to experience the introduction of labour displacing

. . . N\ .
machines in the service sector as well, for example, in banks.

We will continue to assume'that there is a tendency towards uniform

20

q's across the economy. Whether the capitalist system will-develop~in

i

>

»

~ Nt sk ¥ =
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such a way so as to maintain ]agﬁeﬁaifferentiaTS in q among different

. sectors is a larger question which cannot be answered an the basis of

.

Marx's writings. The more clear impression from Marx's writings is-that

thepsysteh in its pure form will be composed of sectors which are more

‘or less alike in the types of tech%ology fﬁey uéé and in the compositions-
of capital advanced. Whethe; this is a realistic assumptioﬁ or not is
something we will not deal with in any deta11 We will, however, often
refer to te\\boss1b111ty of differences in q that may exist at any given

time without establishing a causal relationship among them,

~Ih view mf the clarifications made up until now, we can formulate®

.

more complete definition of compensation to study Marx. Compensation
exists if and only if the changes directly or indirectly associated &ith
a particular technological change that displaces Tabour upon its adoption

Tead to-a creation of employment unde?hihe condition of a uniform q at

a given time. N

'

This definition is more restrictive than the one given by.Kruee which
was indicated earlier., The specification Ofi? estab]ishes f%e difference.
However, this specification need not be interpreted too strictly. - - ‘
Abstracting from the damage ‘that different q's at a given time do to .
Marx's labour theory of valuey the possibility of different gq's in the

economy does not seriously damage Marx's refutation of the compensat1on

a

argument. As long as these d1fferences are not very 1arge Marx's analysis

ST

holds. If large differences in q are used to prove a significant degree

o

of compensation, it must be shown that the diffe?eq&es in q are caused by’

the particular forms of technological change displacing labour. Otherwise,

> [

the mere existence of these differences cannot Pe taken as a theoretical

v
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necessi&z. Since Marx-assumes that in a developed capitalist system q's
will tend to be similar because of pervasive techno]dgica] change, we
will méi%tain the assumption of(a uniform q at a given time which, however,
tenlls to incréase over time. / ¥

_ The general outline of the theoretical approach to compensation has
been specﬁfied: The’res;,of the chapter will show that Marx s argumqui
are within this framework even though he never exp11c1t1y,develops it, " g
His criticisms of the classical compensation mechanisms can only be
understood by app1§1ng this theoretical apparatus. It may be said that

the lTimitations placed on the meaning of compensation are arbitrary.

However, on the basis of our previous analysis, it is the contention of

_this student that the effects of labour displacing technology cannot be

4.t

treated in a theogretical framework which does not specify the necessary
assumpt1ons and the Tinkages. ff;grffbns baséd on,obsérvations fail to do
so. They come c1ose to being tautological statements of this kind:

No techno]og1$p1 unemp1oyment occurs because we see increasing 1eve1s of

2

employment in the long run. In the Marxian model, compensation‘takes a
very specific meaning which cannot be challenged tprough observationgf‘ ‘
alone. If one is to defend .the case for fu]]lcompensation one must base
this defence on a r1gorous theoretical foundat1on wh1ch spec1f1es the

§Bsumpt1ons and the associated directe andu1nd1rect changes that can be

considered as- legitimaté sources of compensation.

=3

Before we proceed with the following sections in the present chapter,
we will Tist the changes yhich are directly or indirectly associated with

the labour displacing technological change. .

I 4 . »*
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Direct Changes: . A .

(i) Construction of the new machine

(i1) Adoption of the new machine ~

Indirect Thanges: .
(iii) Changes in the price of the product produced and
chaﬁges in the Xevef of output upon the adoption
. . ]
N ~ of the machine i}

(iv) Changes in the wage rate due to displacement of
1abour(upon the adoption of machines
B (v) Changes in the surplus (pcofits)

_We will use the terms "direcé" and "indirect" in order to refer to
the effects of these changes on employment. They correspond to..our
definition of short tetw in whidtinitial fccumulation is ruled out. The
direét changes, have an immediate impact on employment. They are the moit

visible effects. The indirect changes will normally take a longer time to

1

“be felt. In each of these changes, we are interested mainly in the

employment effects and not in a thorough analysis of the complex

<

6

relationships ahong all the changes.

It is difficult to specify a real time stquence for the indirect
effects}; In a realistic context, extra surplus-will pe realized before
(111) or (iv) Jccur.l Once the technological change is diffused, the
gubsequent price dec;eaSE“wf11 reduce and eliminate the surplus. Given
some working class regjstahcé, thé wage flexibility may not become
effective or it may do so much‘1ater. The indirect changes are also
interrelated. The changes in prices of commodities affect the real Qage
rate and, cogseqﬁently, the surplus. Severa[ of these key relationships

will be developed in the Marxian scheme of thought in order to trace their

i
. compensatory influence. on employment. We do not need to attach a specific

-
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time sequence to the indirch effects given the complex relationships among
{ a \

them. On the other hand, the direct effedts, i.e., (i) and (ii), have a

v clearer time sequence. We will use 1 and 2 to refer to time pgriods

‘corresponding to (i) and (ii) respectively, and 3 will be used in general

. for the time period when the indirect effects are felt on employment.

. M . }
[t should be noted that these numbers refer to specific moments when the

’changes\have been compieted instea

"

d of 'to actual lengths of time in those

s
periods. Abstracting from the problems associated with the turnover which

we have a]ready discussed,@the levels of employment will be concaQ€:é1ized'q

as the nuﬁber of workers employed at any of these moments.

We' can now specify the notations corresponding to the aggregate

.

levels of erployment in 0, }, 2, and 3 where O refers to the period -

before the gonstruction of the ﬁachine, i.ev, the period preceding the

. changes. Since we have used the notation N to indicate levels of

employment at the 1e¥§1 of two firms or two sectors, we will now use the

notation L to refer to aggregg?e levels of employment and, thus, avoid a

- 13

.en,

new

possible source of confusion. ' .
v LO: Aggregate level of employment before* technological chgnge, i
. before tﬁé direct and indirect changes % .
l]: Aggrégaté level of employment during the construct%%} of the
* machines [ , f
Lo:  Aggregate Tevel of employment upon the adoption of the new
mach1nes'
Aggregate level of employment once the indirect changes have

/ . L3:

occurred

These notations and the subscripts will be maintained and frequently

referred to in the rest of thig chapter. It should also bé noted that
. L . 7.

N
Y

/

the
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v . 3,

9

’ direct and indirect changes listed and their ‘employment effect§\con}espond

to Level I analysis wgich was outlined in Chapter I.

v,

X \\ - e
This 1ist does not exhaust all the'possible changes:that can be

associated with the Marxian type of teqhqo]ogica] ehange. (Qther changes
such as tapital destruction, centralization and toncentration will be a
part of the Tong term accumulation model and also a part of the analysis

. ) 4 ,
of crises. This restricted 1ist of changes corresponds. to the cdémpensation

/s mechan%gm advanced by the classical economists. It is an appropriate

framework for our'éﬂﬁrt term analysis. The neo-c]asgjca1 factor-

substitution mechanism.is not listed here mainly because it does not

03

. exist either in Marx or in'the c]gssica] thougktexp]icifﬁy. Some aspects

of thﬁs mechanism will be briefly referred to in this chapter and its
appendix without developing it in a comprehensive fashion.

I . : .
In the next section, a brief reviéw of the classical compensation

mechanisms will be undertaken. The thrust of this presentation wi]W'npt

be to review the ideas of all the classical économists on the question‘of’

machigery. Our approach is to*;evTEW and evaluate the main ideas among
‘ the c]assidhl“economists_from Mari;swperspective and on the éésis of his 0

critiqﬁé. The direct referencés to McCu?locﬁ‘s work‘aée not from Marx.

In our opinion, they constitute the compensatjon thegry cri?icized by

Marx. They aré not exhaustive and must be considerqg’as a‘vehjcle to -

¢

clarify Marx's critique. - ) ) |

il

3. Classical Compensation Mechanism and Marx - Lo
\

e (=}

“

The classical economists, with a few exceptions, maintained a théony :
Tc compensation, {.e., the jobs-last because of techno}ogical

} .
change which diSptaces labour will be fully compensated for through the

A\
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market méchanisms. In fact, these mechanisms may even }ead to an increase
in total employment, i.e., L3 2 Lg. Marx, in hig;critihue of the c]assiqaﬂ
arguments, states: "James‘Mi11, MabCu]]och, Torréhs, ﬂgiior,°dohn Sthart
Mill, and a whole series besides, of bourgeois political economists insi;t
that all machinery that displaces workmen, simultaneously and necessarily

sets free an amount of capital adequate to employ the same identical

° wor en, "l : ’ ; -
A

Nhat is not explicit in this quotation is as significant as what is.
The Mst does not include Ricardo and Barton. Neither does it include
Sismondi or Malthus. Yet, it is significant to note that Schumpeter

calls Ricardo "the father of what Marx called the Theory of Compensation .-

;o

the theoryfthat the working class is being compensated for initia]
sufférinqs, incident to the introduction of a 1abor—saving machine, by
favorab]e ulterior effects. ”22 Schumpeter believes that Marx w%s wrong

in ' conszkuc ing an entirely unrealistic contrast between these men

[0. Mill, McCulloch, Torrens, Senior ;nd J.S. Mill] and R1cardo."23 We
believe that Schumpeter's observation\is correct. When one reads
Riégrdo's chapter in its entirety, one sees that ﬁe did not think ghat

labour displacement would be -permanent. Moreover, it occurred only when

the gross revenue fell duting the construction of the machines. Ricardo
says: ’ o ‘ X
The statepments which I have made will not, I hope, - )
T . lead to the inference that machinery should not be S
encourdged. To elucidate the principle, I have been
supposing, that impraved machinery is suddenly
discovered, and extensively’used; but the truth is, \
that these d1scover1es‘are cradua1, affd rather operate <
., in determining the emplayment of the capital which is
v saved and accumulated, Ehan in diverting capital from
e its actual employment.

0

~— e

Obviously, Ricardo 116k§ sthe probTem of unemployment to\suddenness
i

o [y

, .
L3 -, 8 ° /.
= N s +
R} .t
.
.
A ’ ~
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l

\ \ in the Qage fund. Yét, he believes that, oﬁc? the new machines begin
to operate and the output is expanded, labour displacement will be .
compensated for.: We will see that Marx's ana1§sis§differs on both grounds.

NiHe does not ?ink the problem to suddenness. Neither does He think that

the expanded output generated through the use of the machines will be

§uff1c1ent Eg aésorb ths displaced workers. Even 1f>5he expanded output

, is large enough, he does not think that there js a necessary ré?agionship

between this output and the displaced workers.™ Hente, one could say that

Ricardo should also have been on his 1ist.‘ His references to Barton,’

- —

on the other-hand, indicate that Barton saw the nature of the problem
25

3

more clearly.

&

We will cite Ricardo again to underline our evaluation and
" that of Schumpeter: ' .

[ have before observed, too, that the increase of net r
"incomes, estimated in commodities, which 1s always

the consequence of improved machinery, will lead to

new savings and accumulations. These savings, it

must be remembered are annual, and must soon create

a fund, much greater than the gross revenue,

originally lost by the discovery of the machine,

when the demand for labour will be as great as before,

and the situation of the people will be still further
. improved by the increased savings which the_increased
¢ net revenue will still enable them to make.Z26 T

e

Using the notations specified earlier, 1n Ricardo, Lg wqy]d'be equal
to L]. When the machines agiﬁpJopted, Le would be Tess than LO énd Q]. .
However, when the ﬁutput expands due to the new\machines, L3 will be equal
to or greater than ;. Hence, more than full compensation can occur.
We just note thatsMcCulloch's views are very close to this ekp]anat{bn.-
. Ironically, McC@]]och was disturbed by Ricardo'; doubts. In fac%;iqiven
the evidence, he shou]d‘npt have been. We have also shown that Marx, was

- critical of Ricardo. Some of the fundamental differences have already

4 o

=2y
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been indicated. We will refer to others throughout the study.“’Consequent1y,

we cannot agree with Schumpeter who states that Marx's analysis added

" nothing to that advanced by Ricardo. He states: "Ricardo's teaching is

indeed being §wa110wed hook, line and sinkef127

The earliest compensation theory in its most complete form has been ¢
formulated by McCulloch. \Since Marx doés not review the ar%ument in a'
systematic manner, we will sumarize it on the basis of McCulloch's
response to Sismondi and Malthus who had expressed certain reservations
about the compensation theory. However, before we summarize McCulloch's
argument, it is important to underline the basis oflhis response tolMa]thus
and Sismondi. Even though this will sidétrack us from the present task,
its importance %s substantial ngause it will not only show kow d%fferent
Sismondi's and Maithqs' doubts are from Marx's critique, but also reveal

the central point that Marx's critique holds even when Say's Law is

maintained. /

Sismondi's and Malthus' doubts are based on the uhderéonsumptionist
view.28 Their criticism is directed against Say's Law. To summari;é

briefly: if technological change changes the distributipn of income in

4

favour ‘of the rich, the total income may not be spent on the produced
commodities, given, in modern par]ancel a decréééing MPC for this group. -

Hence, Say's Law may fail and uﬁemp]oyment may result.

»

However, in this form, unemployment is not really due to¢ technological

" displacement per se but to an unfavourable distribution of incomé that may :

result from it. Once the propensity to consume is increased, for example,:

through the Tuxury consumption by 1anﬁlords in the case .of Malthus, -

.uﬁemp]oyment will be e]iminated.2? The compensation mechanism wi]?rbe

v
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fully effective.

fIt is significant to note that McCulloch's %esponsé is directed

ngards‘;his challenge to Say's Law. Hé argues that since Say's Law

e

/
=2

will still operate, full or fore than full compensation must take place.

L

As we will elaborate later in this study: Marx's criticism of the compensation

mechanism is not dependent on the failure of Say's Law. In this sense;
\ _ S
it has little in common with the doubts of Malthus and Sismondi. These
. e —_— i
two should 9}@8 have been included in Marx's list. He often.refers to

Sismondi's and Malthus' doubts with respect to consumption demand without

30

1nc1dding them in the contrdversy on machinery. In the chapter on

crises, we will see that Marx also has a version“of unemployment based on

underconsumption. This might have somethjhg to do with his fai]u}e to

"~

include them in his list.

1

[N

McCulToch's theory of ngpehsétion is based on Say's Law. According

to him, if the préductivity of labour in&reases tenfold due to technological

N

change which initially required less labour in productidﬁ,,then the

d.3]

—

“weaT&h and enjoyments of every individual" will also increase tenfol

If England "were able to furnish the same supply of cottons”as at present,

with a tenth part.of the capital and labour, is it not plain that her

means of producing all other commodities WOU%? be prodigiously augmented?”32

-

"There would be general augmentation of the wealth of the society; but
there would be no excess of commodities in the market; the increased

equivalents on the one side being precisely balanced by the increased

equivalents on the other."-33

T

On the basis of these references, it is not even possible to say
i ‘

that McCulloch is deal%ng with compensation of employment. He seems to be

~

saying that technological change will incréase the output and the living’

* *
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standards in a country. How this becomes a compensation for the displaced

'workers is unclear. This also confirms.our earlier point that a lack of

clear distinction between employment and.material benefits of technological

change makes the classical compensation theory often difficult to follow.

McCulloch, then, becqmes more specific énd gives detailed reasons to

»

f]1ustrate the compensation for the ‘initial displacement of labour. One

i

mechanism that he advances'is the priceiflexibihity.34 As technological
change reduces the per unit cost of production, the price decreases and

the increased demand for the output will expand both output and employment.
s ‘ - .
In modern context, McCylloch's argument can be improved by using the

concept of elasticity which is implicit in a crude fashion in the classical
» \ : '

compensation mechanism. If Ep>1, the&1ncreased revenues will be sufficient to
absorb the displaced workers. McGulioch also shows that, even if thé 7
demand for this particular product manufactured in the technologically

progressive firms does not increase sufficiently, i.e., £y <1, the real

increase in the consumers'-incomes will be partly shifted to other

9 35

commodities where production and employment will increase. He states:

"The means by which the pﬁrchaser5~former1y pﬁid for the high-priced
cottons could not possibly be diminished by this increased facility of

production.”36 Since the purchasing power is irdestructible, inéreéséd

production will but increase the real purchasing power and employment. \

Tnis view 1s“hear1y a.part of the classical quantity theory of demand for
. ' s

money. The nominal purchasing power cannot decrease. With-a given money

7’

supply, the decrease in the price level due to an increased outbut makes
it possible for the same amount of mohey income to purchase the expanded

output. The real purchasing power fncreases. A ‘ -

It is obvious at this point that the relationships of -purchasing . ™~
\ ) v .
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will be emp1oyed.’ As Skinner points out, it is misleading to associate ™
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power and output to the absorptign of additional workers is not cTear in
Y .

McCulloch's argument. \hat is clear in his statements is that there will -

be suffﬁc{ént demand to buy the increased qutput, i.e., Say's Law holds.

How the displaced workers get reabsorbed is yet to be exﬁﬁg\ﬁed. As ’
b ‘ ’ ¢

A. Lbwe points out, the displaced workers also appear to be beying Say's

Law.37

* ]
Not only the increased output creates the demand for \tfe1f but
. also the displaced Jabour creates ‘the demand for itself. This Vview has

also been stated by Douglas who formulates the compensation theofy in

terms. of freed purchasing.power and ﬁ]astic%ties of demand; 38

s i
a

We must note that in the argument édvah;ed by McCulloch, there are . .
two implicit propositions, that are assumed to follow from Say's Law, '
We will briefly present them because they are fundamental in understanding
techho]ogica] unemployment and Marx's critique of tpe compen;atioﬁ theory.

A very clear exposition of theimwo propositions has been inen by A.S.

Skinner. Much of the following discussion is base@™on his artic?e.39
. The two propogifjons are: (1) iuﬁB]y creates its own demand, (i1) there -

is a tendency towards full employment. _Yet ({1) cannot follow automatically
from (1). ‘Thg préposition (i) estab]isﬁes two equalit}es: oné between "o
production and purchasing power, and another between purchasing power and
effective demana.',Thé first equaiity basically means that incomes will

- be equgé to the value of the output. The second one means that purchasing T
power or incomes will be spent on the output. Obviously, McCulloch is h
defending the latter relationship-since thé first one,\be%ng always true,
cannot be challenged. Howéver; even if thjé"is frue, i.e., all of the
output is purchased, it daéﬁ;not follow from it that all avai]aé1ei1abour

e

- the proposition (i1) with Say's Law.
v : ) 1

[ N '
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. In our, study, we will be referr{hg to the two prohositions taken
- together as the éxtended versioh of Say's Léw. On the other hand, the
pn Prdposition (i) will be réferred to as Say's Law in its narrow or limited

sense.
£
&
\:l

‘Marx does not make a clear distinction between these two p;gpos1t1ons
Yet, h;~w111 see that his comments indicate that he is aware of them.
. In the chapter on;crises, it will hecome clear that in an economy using
money, he sees the possibility that the firsé‘proposjtion may not ho]d.40
However, his~anh1ysis of technological unempioyment is not based on the
refutation of this proposition. £ven when Say's Law in its narrow sense

\\ ' “holds, there will be technological unemployment. The introduction of the

\ / newv maﬁh1nes displaces labour. Even if|the output expands as a conSequence
\ of the introduction of theﬂppch1nes, the fact that it is purchased through
higher real incomes 1is no d%mpensat1on for the workers who hive been
left outside the circuit. We will return to this argument later and cite
other economists voicing the same view. It should suffice presently to
;> , quofe Marx who, in this~instance, clearly is attacking the second |
proposition which perceives the unémp]oyed workehs as obeying Say's Law
as well. According to this c]assicai compensation mechanism, "anyone
"who th?ough sohgfggd Tuck ceased to have money would inevihab]y set free

_sufficient capital for his own emp]oyment."f] N

. %
. v
After this grief detour, let us return to McCulloch's arguments.

He also considers the criticism that the decline in the price of the product
may not be equal té\the decrease in the per unit cost of production, i.e.

the price may be sticky. In that case, the result will be increased
42

" profits which w%]] n turn be used to reabsorb the displaced workers.

L/
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This analysis, eithéer in terms of the increased consumer demand due:

L 7to lower prices or in terms of the profits accruing to the capitalists

when the cost reductions are hot fully passed on in terms of lower prices,

~ ‘
. can be restated in an alterpative form. Let:

Aa:  Savings of consymers due to lower prices
Ab: Savings of producers, i.e., increase 1in profits
Ad:  Decrease «in

change

i.e., sa,= 0, th there will be ful] compgnsation. The implication is
that Ad is equal to the wages of the di;;ﬂaced workers., Then, the
purchésing pover whether as da or Ab will be equal to the wages of’ the
displaced workers and will be sufficient to reabsorb them. ,There ¥s no

difference in their effects. The purchasing power cannot be destroyed.

We have earlier shown that in Marx, &d cannot be equal to the wages

of the workers displaced then the net displacement is the sum of the

labour absorption in machine construction and labour displacement upon the

v\\*\\
adoption of the machines. This doesynot mean that the goods which

previously. represented the wages of the workers now displaced have

disappeared. They still exist. But one part of them is now in the form of

constant capital in machine construction. It does not create additional

demand for labour. Hence, Ad is much less than the total wages tcorres-

ponding to net displacement, &d is only equal to the decrease 1n the total -

advgnced capital whereas the wages of the displaced workers will be equal

to Ad plus the 1ncrease in constant capital. If and only if technological

¥

, change requires no constant capital, in the production of the

> v

machine, (Ad‘ will
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be equal to the sum of the wages of the workers displaced. Even then,
a distinction must be made between the differential emp]oym;nt effects of
Aa and Ab. Compensation cannot be guaranteed. As Marx jmp]ies, Aa
cannot be a spurce of automatic compensation. It only represents an
increased purchasing power |for consumption. The corresponding goods have
a]reédy been produced by f%wer workers. Their purchase does not create
any additional demand for the workers that have bézﬁ displaced. This
transaction keegs those who have produced these commodities still in
emb]oyment without attractfng kdditiona] workers, It is significant to note

that the argument based on the purchasing power was also cEgéﬁcized\by

J.S. Mi11 who argued that demand for commodities did not constitute demand
43

for labour.
|

On the other hand, Ab can be a source of compensation subject to the’

L

limitations set by q. It constitutes a fund for further accumulation.

We will return to this aspect Tlater in this chapter.

. $ -
he role of wage flexibility is not cBear in McCulloch's compensation

-

mechanism. "MNeisser argues that it does not exist at all in the c¢lassical

4

discussion of the employment effects of machinery.4 McCulloch, in fact,

argues that technological change "cannot, in any case, diminish the wages
of the Tabourer, while it must faise their value relatively to commodifies

and improve-his condition."45 &

n the long run, it is the Malthusian
mechanism that checks the growth in the wage rate,_ﬂ6 He does not 1ink the
displacement of labour to its effécts on the wage rate &nd to a possible
compensation due to reduced wage rates. Since the argument on the
indéétructibi]ity of the purchasing powerwasiures full employment, no

further compensation is sought. The workers are not only compensated in .

terms of employment but also in Jiving Etandards( Whatever unemployment

N ~
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may initially occur, it is only temporary. Automatic compensation is
;nsured. In this way, one of the few possiﬁfe compensation mechanisms,
i.e., the wage rafez does not even appear in the classical analysis.

Given the critique in this section, this ghou]d have been a major mechanism

in their analysis. In fact, wage flexibility coﬁ]d have bolstered the

second proposition associated witH Say's Law.

McCulloch mentions the construction of machinery as a source of

47

compensation. However, given that there is agreement between the

classical economists and Marx that the machine produced wirl'h t embody
as much labour as the labour displaced upon its adopt1on; th&éb:ﬁﬁa4atJ//
argument is not emphasized. The agreement onlth1s is still w1despread in
modern thought, and thekaftempt to Tocate full compensation #n machine
éonstructfon has been called the "naive argument."48 As previously
indicated, Beach's argument is a major exception to thiss since it 1%nks
“the increase in employment to substantial net investment in machine
construction. . ' -
Giveg Ehe agreement on the‘inadequapy 6f labour aEsorpxion in maigine
construction, the classical economists_sought compensation_ for the net ’
disptacement of Tabour-in Say's ng.49 McCulloch -sums up the compensation
) tﬁeony by stating that "the 1ntroduction of machinery into o;e\bmployment;
necessafi]y occasions an equal or greatgr demand for the dis?ngaged
labourers in some other emp1oyment."50 %he word "necessarily" should be K
underlined. Within the theoretical framework developed earlier, this should
medn that, {n the c]assiéal context, price flexibility, consumer demand
and pr&f?ts arising from the technological change that gisplaced labour

should necessarily lead to full or more than full compensation of the

.displaced workers. This is in contrast to Marx's-view: "But by no means
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does a necessary connection exist between the, revenue that has been set
51

e

free and the workers that have been set frée of revenue. In'our later
discussions, this concept of "necesSgry connection" ﬁust be recalled. It
is, as we have already seen, centfa1 to Marx's definition of compensation.
Finally, we should note that McCulloch's compensation mechanism is based,

for the most part, on the indirect effects or ¢hanges that we have listed.

@

4. Formss of Compensation in Marx ’

-

Now, we turn to Marx's evaluation of the compensation theory. Our
objeétive is threefold:
(i) To present Marx's criticisms in their entirety )
(11) To indicate other differences between the classical and the‘
“Marxian approaches
(iii1) To further develop Marx's own approach while indicating certain
theoretical difficulties with it. This analysis will include a
formulation in which all of the possible compensation effects
can be accounted for. To‘carry out the analysis, we will ‘make
use of the explicit arguments iﬁAMarx as well as théir logical

extensions. We will also see that these argumehts find support

among the more modern Marxist and non-Marxist_economists.

Machine Construﬁtion, Adoption and 4fompensation i

Marx's argument, as depicted 1n-9hap£er IT, encountered some. ‘ '
difficulties which were briefly indjcated. The construction of the machine’

and its adoption cannot take place simu

aneously. The machine must be
produced in advénce. Sin&e labour absorptién precedes disp1aéément, in
what.sensé can the construction of the machine be considered a source of
compensation? Téﬁanswer thig, we need to*explore wow the construction ‘is

fiﬁanced. Marx does not explicitly treat this aspect. In the fbllowing
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analysis, we will present an interpretation which is consistent with the

results of his simultaneous absorption and displacement processes. -3

In period 1, the construction of machine requiﬁes both additional C

and v. This is so in Marx because the new machine requires more labour
input and constant capital than the old one. There are two possigTe
sources to raise this additional capital. One source would be a prior

surplus from period 0. A second source would be ‘the reallocation of the

]

e

already advanced capital in period 0 to the firms manufacturing the maqhine'

in period 1.

i

These two possibilities do not include borrow{ng financed by monetary
expansion. The best way to interpret capital in our context is to think
of it as real capital, that is, as wage goods and as means of production ’

or as a money f1ob corresponding to these.. Surplus from period Q is,

.

using non-Marxian Tefmino]ogy, the,s%vings of the capitalists. Money may

. . . T \ .
circulate, and financial institutions may be involved. However, the

a , /l R
transfer of these savings is not accompanied by monefary expansion and its

l

inflationary effects.
?

Let us now study the two cases or the sources of funds in order to
show thefF\thaansz}éal signﬁficance in the ana]ysié of compensation. It
must be noted'at this poing%that when previous surplus is used in machine

- . Fagm . .
comstruction, we are no more.in a short term analysise In the following

1

discussion, .we will not be developing the long term model with accumulation.

¢

The case where initia] surb1us 4s used will be studied only to indicate
why itimay theoretically be justified to rule out this surplus as a.

legitimate source of compensation. 18

.
,
* b}
' N ; , ’ . “ . .
| ,
Y L |
[ - . . .
v L[4

w



T

~

ﬂ © 26

27

-~

Use of Surplus from Period O to, Construc't the. Machine in Period 1

-

In auggregateuana]ysis, the use of surp]us' from period 0 in order to
finance an expansion in the machine fconstruction’sector ﬁ'n‘pe’riod 11is a
rea]i‘sti,c po?éﬁ'bﬂfity. The specﬁ*ﬁc source of this_surplus is irrelevant.
It may originate from the part'icular firms which will be prbducing the new
machine or it may be a flow of surplus from the other branches ofs °
production :in -the economy. The impertant peint 1is that, 1 period 1,
accumulatwn at an aggregate 1e\{e1 will have taken place. Thus,

Asg = AC] + Av] where Aso stands. for the surplus originating from period 0
(or prior periods) to be advanced as AC] and Av] in period 1 in order to

¢ -

produce the techno1og1caﬂy superior mach1nery Consequently, using the

4

earlier notatwns ‘on aggregate employment, Ly will be greater than L0
Accumu1at1von out of surplus to produce the machmes 1ncreases the 1eve1

of emp1oyment An alternative way of stating th1s is that if, in period 0,
the capitalists consume all, the available surplus, i.e., simple reproduction
takes place, no increase‘in employment will 'occrxr, in period\1. The Sum of
eapit'a1ist consumption, the workers' consumption an—aithe reproduction of

the previous constant capital will maintain the. same level of ‘employment.

In"other,words, Ly will be equal to Ly.
| ) A
If the machine constrhction involves accumulation, it must §tﬂ1 be

determined how much effect this will have on aggregate emp]oyment; In
this context, wejed to recall the distinction made earlier betwéen
b

constant and var¥able capital. . Since the construction of the new machine

requires both current labour and past labour’embodied in equi pmen/t and -
B A /
tools, the initial surplus from period § must be divided into AC1 and Av].

Howe{/er, AC1 does not set into motion additional Tlabour. Tt is past
AN

labour as far as the machine cons\truction is concerned. The advance of ACT'
1

. 7

7
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on]y“maintains those who have produced it in period, 0 still in employment.,

-

It does not by itsglf increase L;. Thus, the advanced C émbodies'1a§pur

. Cy
but does not create additional employment.-, [f the advanced constant

capital were a]terrate1y imagined‘as representing’gommoditiés to be .
A 3 . \

consumed by the capitalists, such consumption would add nothing to

1

: employment. The main di fference, of tourse, is thaf the constaﬁt capital - -

1"7 6;
can be used to equ1p add1t1ona] workers whereas the consumpt1on of the

goods corresponding to the surplus does not serve.this task even though it

would still keep in emp]oyment?thosé workers who have produted them,

°
. \
¥ e,

It should be “emphasized that the. analysis atove; which is consistent »
with Marx's approach; should not be interpreted to mean that the prodgctioﬁ

of constant capital in generad does not create empldyment. It 0 meaﬁ?‘n
that its advance in the subsequent period does not add to employment.
Otherwise, we would be double counting. We would be adding the workers

who produced the constant capifal to the workers who are‘equippe& with the -

4

constant cap1ta1 Yet, it is omly the second group that is the netu

]

¢t

add1t1on to employment The first group is already accounted for“ih the

K4

production of the constant capital. This is why the distinction between
AC and Av is essent1a1 in Marx to study the emp]oymeﬁt‘effects of
techno]og1ca1 change. Unless we assume that an expansion in machxne S

product1on can be undertaken with current labour only w1thout using’

4

constant cap1ta1 we cannot equate AsO w1th Av1 Marx argues not only

x °

that deve]oped capita]ism cannot be uﬁderstood in this vay, but also that
52

e

techno]oglca1 progress increases the ratio of A€ to Av.™™ .To employ more ~ )

workers at the aggreqate level, the cap1ta11sts must advance not only wage y
o L] k)
goods but also constant capital. lThe ratio is specified bx the reqbire-’

ments of technology, and, over time, that part of initial surplus allocated

to C'will grow re1atjve to the part allocated to v. Hence, the demand “for

N
t
v
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, labour will grow at a slower,rate than the rate of accumulation. More
. o . 3 .
on this in Chapter V. g
< L

+

<

Given the discussion above, the increase in the,aggregate level ofl'

emplayment betwe%n period 0 and 1 must be measured by Avy and not by

’ . . . v
Asg or AC1‘& Avy . Sincefthg machine construction-1s a necessary change

L4

W W it 1

associated with»technological chanée undec/considerétion, Av] may be

e

W

considered as a source of,cowiensation. On the other hand, a theoretical

i

difficulty exists when an initial surplus -is lnciuded;“ This surplus

T . . . .
- originates from a period preceding the changes associated with the

o '

techho]ogica] change. yt has not been generated by the particular .
techno]ogicalvchange occurring.uJIt only facilitates the introduction of
the change. It may be a;gued on theoretical agrounds, that such an
intermediary of new jap1ta1 independent of the conséquences of the
techno1og1ca1 change shou]d not be shown as a source of compensation. This

v1ew,(as we ‘have seen;, is exp]1c¥t\jn Marx. He excu&des the use of, a new

l
. ; L |
intermediary capital as a source of compensation. The same contention is

=

made by Kruse who, 1n .addition, rules out compensat1on in the construct1on
“uf”

of new machines tota]ly.53 He limits the compensation effects only to the

changes following the displacement of labour upon the addption of the
g : )

machines. . - B} - - .

o . i
i

"We believe that Kruse's objection to cons1der1ng the use of the initial

€

1ndependent 50urce of surplus to produce the machine as compensat1on is

. valid. Yet, the machine construct1on itself cannot be ru]ed out as a

R

G

source of compensation on these grounds. It is a necessary process that

A

must be considered as compensation. " Marx, clearly, sees it as a source of
f |



" the following manner: -

. -
]
vyt ..

partial compensation as outlined in Chapter II. However, his mbde]

x

avoids the realistic difficulty posed by an initial surplus. The ‘-

simul taneous displacément and absorption processes enable him to portray a

L

case when the firm purchasing the new machine is also financing its

construction out of the wages of the displaced workeﬁéf One cannot
. \ »
conceive of such a case unless the firms -that will be buying the new machine

cease production and wait for the c?pstruction of the new machine while

readvancing their previously advanced v to the machine construction. '

#

Moreover, one would have t0 assume that this v is sufficient to finance
the machine construgﬁgon. C]ear1y% this micro analysis is p1agued with
serious difficulties. Yet, the clear advantage of this appkoadh'is that .
it\limits the boundaries of the theoretica]'d%scussion of compensation‘and

technological Unempioyment. Prior capital accumulation is disallowed.

- = {
Marx's thedretical model can be made more meaningful without excluding
the use of initial surplus. The use of surplus in the machine construction

\‘ =~ “x
can be allowed without altering his conclusions. Then, unlike in Krhse's

_—

case, machine construction will also appear as a sourceé of partial

compensation. - § \
! . 3

: ' {
Let us assume that,”n period 1, the construction of the new machine

involves net accumulation in the economy due to an additional surplus .from
period 0. If we also assume that no accumulation takes p1acg\from’periqd 0

to period 2, Marx's analysis wif? still hold. We can illustrate this 1in
12 )
AAC: " Aggregate advanged capital

o

Asg: Surplus arising from period 0 and to be advanced as AC1 and

° w
13

Av.l in period 1

-
-

iy
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sz: Reduction .in the aggregate wage b111 due to the d1sp1acement of -
X workers in period 2 upon the adoption of the machines
Subscripts 0, 1 and 2 refer to the periods specified earlier in this
g ’ ’ ) c;;pter. ‘
Then,‘We can illustrate the assumptions indicated above in the
following manner: - ' ) ' .

(1) AACy = AACy + 8sgy, (AAC1 > AACO)

(i1) AACo = AAC

ot 85y - bvp

- - . The aaggregate gdvancgd.capi£a1\increases between periods Ouand 1.
In ‘theory, ﬁhfs Qrior sunpqu can be-gffset by assuming that l~AV2‘

is greater than 4sg. This satisfies the condition that the machine '
construction embodies less labour than the amount it displaces. - -v4’

Consequently, dsy - bv, <0. Given this, MCy + Asg - Av, < MCy < AACy + s,
» _

Thus, even though there is accu ulation from period 0 to period 1, we

@

7 . can, theoretically, eliminate the\net-~accumulation over the three periods

by reducing the advanced capital in period 2 by vy, Then the advanced

——

capita] in period 2 will be less than that which is advanced in period 0.
This is due to the free1ng of wages by the d1sp1acement of labour.

L]

‘ will y1e]d the surplds ar1s1ng from the displacement process.

Aso - Av2

In fact, it will be shared by the capitalists .adopting the machihes as well
as those conétructing the machines. The capitalists producing- the machines’
: will have~recovered'fhe§r surplus originating from period 0 when they sell
’the machines at the beginning of period 2. In addition, tﬁey will have

earned a surplus. The capitalists purchasing the machines reduce their
Q

total outlay by displacing workers. In fact, it appears that they realize

! ansurp1us at the beginning of_period 2 before even producing an output
‘# ? ) '_—1 ] '
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ddring that period. b

r ¥

In short, the initial surplus can be assqmeq to be a temporary source
of Finance which .does not Tead to a net acéumu]at?on in the ecanomy .
between periods 0 and 2. This ana{ysis can be simp]ifiéd by apﬁ]ying it to a
case whern the capitalis;s in1tially borrow a surﬁ]us to produce the new |
machines' that they themselves will adopt. Upon the adoption of the

machines, they displace some of their workers and pay back the loan. This

means that the capitalists are not adopting theimachines to increase their

scale of production or.to undertake accumulation but to reduce their

©

labour costs at a more orl1ess constant tevel of output. Then, fhe new
machine§ embodying a greater quaﬁgity of lahour than the 91d ones w?11 have
been purchased throughﬁan ultimate tonversién of v to C; i.e., through the
displacement of workers. The fgreqoing analysis overcomes thF diffiéulty

created in the Marxian ana]ysis\where the importance of the time sequence

. of construction and adoption is not underlined. It also shows that even

when initial surplus is allowed in the construction of the new méchines,
the short term analysis can be‘ﬁade meaningful under special assuﬁptions.
Yet, when such surplus is involved, the foregoing analysis, which is
¢ssentially static, becomes difficult to maintain. Ldter, we will '

consider some of the objections that one can raise against it.

4 ES
I

‘The employment effects of the foregoing analysis can be i]]ustrapgd
as follows: ‘
Logl Aggregate 1eve1‘6f employment before the construction of thé

* new machiﬁ;s | .- ' ~' ‘ ,
PL]: Aggregate level of emp]oymenf during the cohspruction of the

new machines

Lo: Aggregate level Bf employment upon the adoption of the new

machines
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aL: Ly - L, |
wf Given wage rate in the economy
g: Qrganic composition of the aggregate advanced capital where
. 4

92 7 g and q5'= q

We can restate: the.relationships dérived in Chqpter I1 in
aggregate context: o ﬂ -

L+

i,

(i) AAC

L1
L &b
4
¥4

(i1) C =q -
v
(iii) AAC = v(1 +q) (Substituting v+q. for C in (i).)

I I

or v= AAC-

T+q
" The level of employment will be:
. SR R
(iv) AAC ce | .
L=1 +9 o ,,:f“f:* : \ ) -~
W
Then: e f? ,r
' AAC, " AACy AAC,
o _ T+ q T+ aqq = 1 *aq
L Ly = 0 Ly= ] L,= 2
Y T P

When the machines are being built by using a prior surplus, L1 will

be greater than Ly given our assumbtion that the organic éomposifdon of,capitél
does not change between periods 0 and 1. (This assumption e1im%nates PR
techné]ogica] change in the construction df the machines.) However, L2

will be 1es§ than LO‘ The difference between‘Lo and Ly meisures the

compensation due to the construction of the machines.

2

If, as already explained, we reduce the aggregate advanced capital n
period 2 by an amount of v that is greater than the initial surplus from

period 0, there will be a net displacement of labour compared to L For

0
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example, an increase in employment by 50 in period 1 will be of?set by a _

displacement of §0 in period‘z. However compared to per1od 0, there will
be a net disp]acemedt of 10 workers. It shou]d be noted that 60 workers
will be disp]aced in period 2 even thoug#'aggregate,emp]oyment falls” by 10

compared to .base period 0. Since we are comporing aggregéte levels of

employment, this is the only form in which technological uoemployment'or

" net displacement can.be 111ustrated The machine dzsp1aces 60 workers but

it has absorbed 50 in its construction in the préf1ous perigd., Thg

l
difference, AL, between L] and Lg measures compensation ow1ng-to the

W Wt

construct1on of the machines whereas the difference between LO and Lo

measures the net displacement in the economy.- Thls case can be shown in

the %o]]oWing manner: , ] \ ;
ARC, . PAG, ) .
A= FT I8 * \
W W

On the .basis of this re1at1onship, general conclusions can be stated:
(1) Full compeosation exists jf AL = 0.
(ii) Partial compensation exists if AL > 0.
(iii) More than full compensation exists if Al < 0.
< N 9

Given our prior analysis Of the 1n1t1a1 surplus, AA02 w111 have to be
smaller than AAC Then, oﬁdy a partial compensat1on due to mach1ne |
construction is possible. Full compensation is possib]e if q2 has decreased

sufficiently compared to dq- However, such a possibility is not strong in

Marx's view of technological change in capitalism.

[t may be said that Marx's view of technological change, even
disregarding the problems associated with the movements in q, is too limited,

One could argue that such'EEChno1ogica1 change embodied in more expensive

‘ f

(f
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machines would involve net accumu]atwon in the -economy rz.a permanent
fashion and not.as a temporary source of f1nanc1ng for the’ construct1on
of the mach1ne in period 1. This would mean tﬁgt the firms purchasing the
new machines finance the machines partly oyt ogxtheir surplus. It would

. !
also mean that the part of the variable capital to be converted to C may

not be syfficient to purch@se thé machines. If such a contention'is
- valid, we cannot, then, exclude the effects of surplus on employment by
withdrawing it at the end for purely theoretical reasons in order to defend

Marx's model in which financing of the machines ultimately comes out of

i i p
the wages of the workers to be displaced. In this case, accumulation and
technological change would have to be treated together. This is a valid

7

objection.

It can, however, be answered in two ways: firstly, even if technological
change is necessarily associated with permanent accumulation in the economy,

. . . i
a theoretical case for technological unemployment can still be made.

Since tHe'employmeht effects of accumulation cannot be arbitrarily
e11m1nated in this case as it was when prior surplus was used only as a
temporary financing method, aggregate employment will increase between
* periods O and 2. The total output will have, increased in both machine
construction and where it is adopted. This also presumes the existence of
expanded markets. |

Yet, even such accumulation ﬁay be consistent withhtechnologdca]
unemployment.: The new m?chine: may enable the producers to produce the
larger output with fewer workers than the case would be if the ]arger )
-output were produced on the besis of an unchadging q. Stated d1fferent1y,
,one can saylthat the 1ncreased AAC would have employed a larger number of

1

workers if it werd advanced on the basis of a constant q. The di fference

4

.
Ny
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between this level of emp]oyment‘Lhich wod?d have existed and' that which
is reached;pﬁ the basis of an increasing q is a pheoretica1 measurement
of techno]@gica1 unemployment, Clearly, one can assert that, in this
case the concern is an academic gne, for no unemployment occurs in the
short term. L2 would be greater than L. ‘Yet, in the Tong term when‘thg
Tabour fdrce also increases, technological change which inceéases g in
absolute terms can be pbserved through increasing levels of unemployment
as well as simultaneous increases "in the absolute Tevel of employment.
This interpretation of technological change is explicit in Marx's long
term accumulation model. We shall analyze th%s and the implicit
assumptions behind ™t in. Chapter IV. We widl, then, see that_the’theoﬁetica]
measure of unemp]oymenf need not, in reality, correspond to actual |

unemployment. The latter will depend on factors such as the growth in

the labour force, the rate of change in q and tha_§gfe of accumulation.

Secondly, even in the shorE term, the theoretical model can be
applied to show an‘absolute decrease in the Tevel of employment. As .long
as thé firms which are purchasjng thg new machines are converting éome of
the variable capitaJ'empioyed to C in additign to their surplus, the level
of employment upon the adoption will be Tess than the level of employment \
in period 1 when the machines were constructed. Thus, LZ will be greater
than LO but less than L] in period 1 when the organic composition of
advanced capital is lower. The short term concefn will reappear once'zﬁe
base period is shifted from 0 to 1 because Lg < L <Ly, In this case,
the compensation controversy, in strict terms, should start from period 1.
One shou]d, then, consider whether sufficient surplus wii] be génerated in
the subsequent periods to offset this decrease in the Tevel of employment.

The surplus arising from technological change and the other compensation
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mechanismé following the net displacement, i.e., Ly - Ly, need-to be
studied. The increase in employment from period Ofﬁp period 2 cannot be
shown as avcompengation for the decrease betwegn per%ods 1and 2. In

this way,~the effect of a permanent increase in AAC on employment can be

separated from the subsequent effects of technological change on employ-

ment, In one sense, the discussion of machine construction and its

compensatory effects, become irrelevant when accumulation is a permanent

" characteristic of technological change.

In our static mpde] depicting Marx's short‘termqanalysiﬁ; accumul&tion
i§ disg11owed not only for theoretical reasons but also because a
tempofary form of financing in the construct{on of the machine is a real
possibility. Such financing-may not lead to permanent accumulation.
Clearly, once this prior surplus is withdrawn, it may be used elsewhere
to #ncrease emp1oymen£. However, this employment has not been caused by
the particular technological change and, hence, canpot be considered:as a
form of compensétion. Its temporary use highlights the partial comgensation
or employment in the machine construction.’ This ievel of emp]éyment is,
then, maiﬁfained ultimately by a portion of the variable capital used to
purchase the machinés. In other words, ﬁhe role which is initially ,
assumed by'prior surplus is taken oVér By v upan the adoption of the machines.

Reallocation of Capital ‘from its Emp]oyment in Qther Branches to
Machine Construct1on

A second source of capita] to finance the machine construction lies in
the capital already advanced in the)ecenomy Th{s means that the capital
in use e]sewhere\1s reallocated om/gérta1n ]1nes of product1on to the
firms that will be producing the new machines. In this case, there is no"™

need for an initial surplus on a temporary basis. The level of employment
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between periods 0 and 1 will not change. Labour and constant capital
will be reallocated in the economy. lhen the machhhes are sold in k
period 2, the Tevel of employment falls because the machines .are bought
w1thf;¢ﬁ?§w to reduce the‘labouh\cosfs. The workers in the machine ™

*

construction will still be employed since they have to produce. the

. replacements for these machines for thé subsequent periods.

This case is also a realistic possibility. It can also be seen as-

1

a situation when the depreciation, funds in the economy from period O are

a]]bcatéd to the construction o% the new machines in period 1. Since

tﬁere will be reduction in employment in the firms which are not
readvéncing\the capital equiva]ent to thg depreciation funds, the increasg,
in the advanced capital in the machine coﬁstruction draws the labour

which was employed elsewhere or the equiva}ent'of,this labour %rom the
industrial re;erve army. The‘aggregate level of employment does not'
change. The same amount of capital is simply reallocated, énd 1abour js

moved frém one tybe of employment to another. Simple reproduction takes

place.

[t should be noted that in this case, if the machine construction
sector has a higher q in relation to %he firms from which capital is
re?ea;ed, there might be an actual de;reasg in thg level of eﬁp]oyment
between periods 0 and 1. The differences in q weré, however, assumed.
away by making SIRRIE that is; by assuming that machine const;uction
don not-yet experieﬁce the Marxian tebhno]ogica1 change.’ If g increases
from perioa 0 to period 1 due to mechanization of the'Marxian type, thé
construction of the new machines will absorb fewer workers than what the
same.Amount of capital employed in period 0. The emp]oymenf effects of

such a change will compound the‘displacemént effects upon the adoption of

~
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these‘machinés since the adoption of the machines w11ﬁ further.increase
R | !

- ‘ évgradé q by 1ncfeasing the individual q's in those firms buxing the new ‘
~
machines. Marx implies this- when he says that labour displacing technolegy

will gradually be introduced in all lines of production.54-

This form of f{nancing captures the sbirit of Marx's argument more
correctly in the short termybecause Marx does not discuss the’use of,a
prior surplus in Predicting immediate technological unemployment. 'The
conversion from v to C is more consistent with the view that technological

° | change is broUghf about by the diversion of-capitafmgﬁ its other uses to

v the pa%ticu]an fi;ms or industries' where such change is taking place.
Since Marx does not exp1icjt1y deal with how the construction of the
machinés is financed initially, bur conclusion is an %%ference based on
his argument that the iﬁtermedﬁary éf new capital cannot be considered

) as compensation. Even though the use of a temporary surplus in machine

construction alone can be made consistent with his analysis, permanent

-

accumulation between periods.0 and 2, i.e., the use of surplus in the B
purchase of-machines as well is not consistent with his short-term analysis.
This may occur in the real world. "Marx, however, does not see it as

. being necessarily or normally associqted with technological change. HﬁSGM&
L short ‘term anaiygis Qﬁjgh is based on -the conversion of v in use to C
, supports our interp(etation. We have been éb]e.£9 Tocate only “one
‘explicit comment by Marx which throws §ome doubt on our interpretq?ion./
He says that the capitalist "must accumulate capital in order to extend
nb5

» his production ‘and build technical progress into his productive organism.

We believe that our analysis in Chaptér IV will Eonfjrm our interpretation ‘

“

{ technological change even: though he argues that accumulation will invatve |
ot <. ' //’ , .

that he does not see accumulation as being necessary to bring about

technological cﬁénge. : ' "
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Assuming presently that our interpretation of)Mérx's Qiew is valid,

one still has to question whether Marx's view does explain, in'raalipy,

the capital requjrements necessary for the introduction of new machines.

fs technological change brought about through the reallocation of the \\7\\\\N\\\\\\

previously Qéed quﬁsland resources or does it rquire, in general,

' accumu]ation‘at the aggregate level? Saiter, for exampae, points out -
that technological change can be financed through a "high rate of replacement

inyestment“56 when net investment is zero.

-

It is not our concern to evaluate the validity of Marx's conféntions
: ‘ in empirical terms. The Marxian model %s applicable to either éasé% :
. ' Nevertheless, if technological change is usually associazed with
dccumulation, the levels of output and emp]oypent increase permanently

as opposed to the case involving only temporary financing. Immediate

P , ' displacement will not materialize. .

"Returning to the case when the machine construction does’ not
require a priof surplus, one could illustrate the employment effectg‘by.
using the same notations and formulations as before.- e need not repeat
the analysis. The only di%fergnce would be that‘AACD - AAC2 would now be
! , sufficient for the analysis because AAC would not héve increased between
periods 0 and‘1. Since no initial surplus would have been advanced, it

would not be necessary to remove it in order to isolate the effects of

technological change on employment. Hence, the decrease in AAC betw —

& " periods Q and 2 would be the sam%/ii/tgi};;JM54/¢ﬂﬁﬁf?fE;}or surplus was

temporarily used. in the-eonstruction of the new machines. The decrease

’4/’///’/’//;;,,,/f+n” C would represent the additional surplus for the capitalists involved,

)

in the construction and adoption of the machines. We must, however, recall

that the decrease in the advanced variable cap)ta] would be greater than
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°

the decrease in AAC because a part of v would have been converted to C.

Qur formulations in the rest of this chapter can be interpreted
either according to the case when a prior surplus: is temporarily used or
'
according to the present case when no such prior surplus is allowed,

-

Given our exp1anations(/ihe Marxian results are identical., In both cases,
£ /

an increase in AAC between periods Q and 2 is ruled out. -

AY

- We will make two final observations before we proceed with the oghér
compensation mechanisms. Firstly, even though Marx does not explicitly
discuss the sources of difficulty in his simultaneous absorption and
displacement model, his éna]ysis E&n be maintaihed on the basis of our
interpretations which overcome this diffggu1ty. Secondly, the case
where surplus is initially used to introduce technological change is an
interesting one, regardless of whgther it also jmp]ies permanent ‘

accumulation in the economy or whether it is only a temporary source. In

2 : | A

either case, the levél of aggregate employment when machines are constructed

will increase, i.e., Ly > Lo Giyen‘that Marx never assumes full empﬁoyment

of 1abdur, such agchange is possible. On the other hand,‘yjjhin/fﬁéf
- \

classical cohtext,jthis is not possible becatuse the classical economists . ‘
B} ~ } N
Implicitly assume full-empToyment of labour. They sfart out with full e

q

"/’//”/’;//////,/,,eﬁmﬂﬁyment. This apphoach‘cannot explain the case in\WhiSh the construction
t ° B \ - - i
of the new machines uses a prior surplus. There will be nb\idlexlabour

BT

to employ.’ One cannot argue that' the workers to be d1sp1aced\by the

T

adoption of the machines can serve this purpose, The time sequence makes

. . .

this impossible. The displacement, if any, is to come in the future. The-
machtne construction requ1res workers now. In fact, given the assumption of

fu]] emp1oyment, it is not clear how such technological change can be

explained in the classical model once accumﬂﬁat1on is al]owed, a§1de

] L%
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&

> .ﬁrom the ~Ma1thus1‘yan population grc;w;ch’.. " The classical Tode1 would have to
G limit the anaV§sis to the case when no prior surplus is involved. This, .
in faet, is the Ricardian case; the workers are taken away from one
employment durlhgfa certdin period and are employed to construct the new . “_
mach1ne This proceés is a nece351ty once fyll emp1oyment becomes the ] q4‘
5

starting point. However, the Marxianm ana]ys1s is compat1bxe with both
L3 % v N
cases because unemployment appears to be a permanent<fea}ure of cap1ta]1sm

) in,ﬁarxﬂ A flrther implication of Marx's ana]ysié is that even when no

N prior surplus is inwolved, the workers employed in the construction of the

o

. machines may be different from those that -are displaced in those dndustries
. | from which capital has-been withdrawn.s? Even though in an aggregate ~

»

analysis this is not a criterion to measure employment, it underlies an .

" important difference between the Marxian and classical approaches’;

€ N q N
| L} . 4 o .

i . - Price Flexibility and:Compensation. .

o We have already seen that price flexibility resulting from - J

%

"technologica] change was pointed out by McCulloch as a compensation

L4 - v .

mechanism. In this section, we will elaborate upon“dur earligr brief

discussion. . Hence a certain degree of repetitiveness is unavoidable, -

N ]

- . ¢ e

The modern version of this compensation mechanism is not essentially

different from. McCulloch's p%esentat1on except that the conicept of

e
isplacement of 1abour is completely passed on togconsumers

o

e]asttc1ty is aQB1mportant part of 1t 58 We will assume that the cost’

decrease due to

q

through Tower prices, i.el, no immediate e*tra surplus is reapeg‘by the -

v

- : capitalists. . , - L
b )
‘ o To review br1ef1y, techno]oglcal change reduces the cost per un1t of .
| ‘y . product1on at a given level “of output and, under compet1t1ve pressares, P

the ance decreases by the equivalent of the decrease'tn the unit cost.

0 -
>
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The implicit assdmption here 1s that technological change is diffused
N < e .
_rapidly in the economy. Hence, no extra surplus arises from it. It

i

should, howéver, be noted that even in this case, there will still be .
some surplus as a normal return. In our example, this is ignored because

the capitaﬁist will realize such surplus %ven without technological \

chahge1 Then, surplus in this section refers to the extra profits, or

to quasi-rents in modern parlance. According to those economists who
. . - . &

bé]ieve that full compensation will occur, at lower prices, if Ed’> 1, »

the increased revenues of the firms which have adopted the new machines will
\

be sufficient or more than sufficient to compensate for the technologically
, unemployed. Steuart and Malthus held this view as well. They believed

that the displaced-workers would be reabsorbed mostly in the same -

29 : N . : ' . . ad

industry. Designating the period following the adoption of the new

‘g \
machines as period 3 when the otKer compensation mechanisms become effective,

-

-

éhis implies that Ly 2 Ly or Ly - Ly 2 LO - Lo

On the other hand, if Ep < 1, then the consumers will not use all .-

' r

» . ’ 4
the increase in their real purchasing power to purchase this particular
' { f

e -

product. Given that the purchasing power will find other outlets for

spendfhg unden{Say's Law, this fund will be used to purchase more

k] 3

\ 2.
' commodities from the other firms where output and employment will expand.60

-~ The weaknesses of this analysis are indicated by Marx who shows that

61

the comsumer demand cannot be a source of compensat1on Layt us

2 . A
. initdially continue to assume that output is constant. 6 Accord1ng to Marx,

when the cost reduction is passed on to éonsumers who may comprijse workers
and capitalists, a part of society's money incomelis freed. Ef it were not
passed on to the consumers, it would have' represented a second "fréed
fund", i.e., the surplus of the capitaljsts.63 In the former case, the ,
| N )

~ :

©
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ponsumers'will be able to purchase more of the particular product produced
gy'the innovative firms or other-.commodities. Those @ho are sti1g
employed enjoy more commodities relative to the previous period even
though the output of the commodities is the same. °Iénoring preséntly

the role of the capitalist consumption, the‘inchgase in the consumption of

¥

the wquers who are still employed cannot be a compensation for the
decrease in employment. When the workers aﬁe'disp1aced, Marx says, they
are also cut off from the commodities that they were p#evious]y buying.64
% The increased purchasing power of those who are still working can’only
maintain the real demand for commodities-at its previous level. \Fewer
workers are purchasing the same amount of commodities that were earlier

bought by a larger number of workers. Marx states:

The samd quantity of commodities and-even more of

them - including those consumed by the workers -'can

be produced although less capital, a smaller portion
of the &total product, is transformed into variable
. capital, that is laid eut in wages.t® v

\ % 'd
Thus, so far as:his capitalist's own product is
concerned, in the first place, even if it enters into
the consumption of orkers, its increased
. production in no dicts the fact thag a part
: [of it ceased to gxist as capital for workers. 6

k3

If the capitalist consumption is alsb added, the result does not

differ. In fact, according to Marx, if the drop in consumption due to the

H

displacement, of some workers is not offset by an increased consumption on

the part of the remaining workers and/or capitalists, thefe would be

67

further unemployment in other branches of the economy. Lbwe also points

out that since the gurchasing power of the displaced workers has been lost,
k"the best the buying increment of ‘entdepreneurs and consumers can achieve

is ﬁo‘ba1ance this loss.... In this way the production consumption circuit

o~

Will again be closed, but it is a circuit from which the displaced workers

68

have been eliminated." Total demand for goods and services is equal to
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—

the total supply of goods and services, but labour is also unemployed.

Hence, Say's -Law in the limited sense hoTJs. But the purchasing power

argument does not insure that supply of labour is also equaf to the -
demand for labour. *

4

If ED > 1 for the particular product whose price decreases, the

v r

_rre1ative'increase in the purchasing power of the fewer workers can only

b

lead to expansion of output and employment in the innovative firms at the

Al

expense of output and employment in other firms. The-increase in the

1

revenues of the innovative firms implies an equal decrease in the revenues

of other firms.sg Hence, .only the possible secondary effects o§£§;%53y~

ment in other industries are offset. Those who are displaceg by~the

machines still remain unemployed.70

1

oI Ey< 1‘.the decrease in the revenues of the innovative firms is

D
offset by an equal increase elsewhere. The result is the same, i.e., a

shift in employment rather than any compensation.

As we have seen, if net saving takes place on the part of the '
employed workers, the result is further unemployment. The classical
compensationists did not consjder this case. Marx, however, sees the
possibility that Say's Law may not Ho]d even in its.limited sense. Secondary
unemplioyment in addition to the technologically displaced workers can :

result. Nevertheless, in Marx, Say's Law can hold whi]e technological, é?

" The a%gumgnt is not dependent on the failure

unemployment also exists.
of Say's Law 1in its narrow sense, i.e., the supply of commodities creates
the demand for itself. We have already referred to this aspect earlier

in this chapter.

4

Marx shows that the freed fund of the consumers through price
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flexibility is not a source of compensation. This criticism, developed

partially in the Theories of Surglus—Va]ué,72 has been developed more

rigorously by others. Lbwe's criticigms have been indicated. Hansen, to
cite another example, says that "labour saving techniques redistribute
purchasing power but do not of themselves create additianal purchasing
power.“73 ;The realy purchasing power will be the same as before given the
level of output. In our case, it is now shared by fewer consumers. ., «
Consequently, thé concebt of demand elasticity for consumer goods cannot )
beiused to show compensation at the aggregate level as long as all the
purchasing power is effectively used and the capital §tock is full

tramong

utilized. It is useful.only in analysing the shifts in employmen
ey,

‘different uses. The fundamental weakness with the demand elasticity

»

approach is that it ignores the supply of capital. Moreover, it confuses

1

the shifts in employment at a micro level with changes at the aggregate
/

Teyel.

The analysis can be reproduced by utiTizing the same notations

previously applied to McCulloch's argument.
x
Aa: Savings of consumers or increase in purchasing power due to

lower prices —
+ //

Ab: Savings of produgggg*/iréff/gncéease in profits (surplus)
Ad:  Decrease in thestotal cost of production due to technological

change

In the present case, Ab = 0, and Aa=Ad. The increase in the
) N
purchasing power of the remaining workers is not a source of compensation.:

It is a demand for the commodities produced at the aower level of

employment. * oA

\
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It may be objected that the output of consumption goods should not
<

be held constﬁnt when techno]pgica1'change occurs. It is expLicit in’
McCu]]ochrs analysis that output'éxpands upon‘the adoptioh of the new
machines. Somehow, this increased output and the in;rease in the total
real purchasing power, when all the ;ost reduction is ref%écteﬁ\in Tower

prices, are claimed to be a source of compensation. The implicatien is

that consumer demand when the output is constant may not be a source oft

/

‘ compensation but that if technological change increases the output,

4
compensation will take place. ]

If the total output, as a result of the labour saving machine, ‘s
greater than before, this means that the fewer employed workers are
producing a greater output than that which was produced by a larger number
of workers before the introduction of the new machines. Their real income

will be greatér than the real income of all the workers before the net

©
-

displacement.
{

In Marx, the output may remain constant or increase with labour
74

‘displacing technological change. He says that it may even diminish.’”, But

he does not see this as a strong possibility. The increased output does

LY

not require the services of additional ﬁapour and hence, no-compensation
is possible in its production; it only means that the workers still
employed enjoy a much higher leveél of real income. He states:

As the supply relative to the demands would have

grown, they [commodities] would fall in price, .
and as a result of this fall in price, their
consumption would rise, even if the 100,0007gorkers

[displaced workers] were starving to death. a

Lo These means of subsistence, in the first place, do
not by agg means confront those [displaced] workers as
capital. A .

The prite need not even fall. Perhapé less of these
means of §9bsistence is imported or more of them
exported. i
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The important conclusion is that if a~labour displacing technological
change leads to an incregsed output or results in a constagf one, the fact
that effective demand keeps up with it does not assure,an increase in
employmenﬁ. It dnly assures that those who have produced it are still

employed. This is the inevitable result particularly in the case of

~consumption. If, on the other hand, a part of the oltput is diverted to

surplus, it can, then, be used to equip additional workers.

Marx, however, admits that an increased output with fewer workers
employed can be an indirecy source of compensatio through the effects of

the reduced prices on the wage rate prevailing in

he economy. This
aspect will be analyzed in ﬁhe'next\;ection on the wage f1exibiLaEy. 1t
does not belong in this section because it implies that the capitalists

are able to recover. some surplus from technological \change. Then, the
emphasis must be placed on the rale of surplus arising from technological
change and not on the case where a11 the benefits of techno]ogicaT change
accrue to the consumers. We will, thgn, see that the positive employment ~
effect of the increased output is not due to an increased.purchasing power
for the workers. The opposite is the case. If the cheaper wage goods make

it possible to reduce Ehg wage rate, the increased surplus will be a source

of cdompensation by enabling accumulation. ' .

(3

Even though we have impf?%it]y assumed the extreme c§§ewwhen the

I

benefits of the techno]ogiciligggggenaecrued'EBYET]y to the consumers in
Tower prices, the‘ﬁésﬁ1ts;;{11 not be different if the decrease in the
price is not equal to the decrease in the average ébst of output. The
i&creqse/in surplus in the hands of the capitalist will not be a source of
compensation if jt is used for consumption of the goods that have been

prbduced.‘ Obviously, Marx does not see the major function of a capitalist
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.as a consumer but as one who accumulates.

Before we leave this section which dealt with consumption demand as
a source of cémpensation, we wish to return to an issue that was raised
earlier. Can a shift in the increased purchasing power towards Aew goods
and services that are not on the market be a source of compensation? Paul

@

Mandy, .in Progrds Technique et Emploie, implies that this is a major source

of compensation.78 We will present this view through the following
j}1ustration. We must note that this illustration does not exist in -
Mandy. However, it captures the essence of his arguments. The lines

indicate the flow of demand among the differént branches of the economy.

Period 3: Increased consumgtion power’
due to previous technological’

change, ji.e., Ad =-Aa.

_ l —> Initial decrease 'in employ-
Aa " ment in those industries
, from which demand is diverted.
N g
Demand for new commodities. @ffsetting
influence

Demand by§those workers

employed in the production

\

of the new goods.

-

This, it is alleged, is a case which could possibly be a source of’ full
or périia]acompensation due to shifts in consumer demand iAmresponse to the
introduction of the new goods. The consumers: shift ®ome of their purchasing
power to the new goodg. Emp]oymenﬁ in these firms increases. %hé temporary

reduction in employment in those firms from which the workers bought the
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~
older types of goods is offset by the spending of the workers employed

in the production of the new types of goods. It is, then, possible that
the shift in demand to new goods as a consequence of the prior increase

in purchasing power causedlby.Tabour displacing technology can be a source
of compensation. This is én argument thch also incorporates the goncept

of diminishing marginal utility. 'The marginal utility of older goBds

" will decrease and will induce -the introduction of newer, goods. P. Mandy

uses this in arguing that technological change which dis only limited to

production processes is Tabour saving.79 His argument is very much based
on shifts in demand. In reference to Marx he states: "Since, according to
Marx, the process of production is essentially a process of accumulation,

his views were limited to progress in means of prqduc%ion.“so

He criticizes
Marx for not having seen the flexibility of capitalism in conquering,

external markets as well as creating new needs. He adds: "If one Timits

~ the amalysis of technical progress only to progress in the procésses, in

the manner of the Marxist conception, the phenomenbn of technoibﬁica]n

under-employment would pose an insoluble prob]em.”81

It should be noted that Mandy's criticism of Marx is ¥jrected towards .

the underconsumptionist view in Ma'rx.82

He missesfcompletely the main

line of ‘argument in Marx which is based on the availability of capital even
when Say's Law holds. Mand% does not base his analysis on wage-price
flexibilities and factor supstitution'either, but he fails to explain
where the rengred capital comes fromeforuthe introduction of new goods or

for expansion into new markets. In fact, he does not even link-this

compensation mechanism to prior changes "that may have displaced labour.

A

’

Marx's argument is based on the sources of supply of capital, more

specifically, on the dvai1ab111ty of capital. Thewdemand shift argument



o

150

cannot be exagge}ated. In féct, this argument encounters the same fype

of criticisms that we have poéed against thé argument which is formu]ateﬁr
in terms of elasticities of demand. If demand shifts towards new goods,
this implies that there must Ee a reduction in demand for the goods
a]réady produced. If the output of new commodities and the\simultaneous
employment of labour in its production increase, we cannot assume that »
this increase in employment will be a compensation for the technpibgica]]y ‘
disp]aced workers. On the surface, it would appear that the workers -
employed in the production of the new commodities will be a form of
90mpensation-bec§use £hey can use their incomes to purchase the existing
good§ from which demand has been divértéd. Hence, not pqu the circuit is
campleted but also an expansion in employment takes p]aé;. Yet, this is
not correct. This argument ignores the fundamental question: Where does
the capital which is necessary for the production of the new goods come
fram? To isolate‘the effects of'techn61ogica1 change in our short term
anﬁ]ysis, we cannot allow an independent source of real capité] which can
be adyanqed to produce the new goods. If the ?apita1 that was used 1n'tpe
ﬁroguction of the goods from which demand has been diverted is now shifted
tb the production of the new goods, then a displacement in that sector

or branch will occur:' Hepge, the production of the new goods will not be
a source of compénsation fo? the workers who were initially displaced by

the machines but only a compsensation for the secondary displacement due to

a shift in demand.

Yet, oﬁe can also argue thét the increase in ouéput dué to ‘technological
chécge can Ee 50 great that a shif; in demand may free a»pért of this
“output which can, in turn, be used as conStant and variable c;E%ta1 in the o
producf%on ;f the néw goods. ’Th%s; however, dependsAoﬁ the absoTute ampunt

of capital necessary for the production of the new goods. Moreover, how .

{



much labour it will set into motion depends on the organic composition of
the advanced capital. If, in fact, this shift is towards goods whose
production exhibits a much lower q_than the average q that prevailed in

the economy earlier, some compensation is possible. It must, however, be
noted that this consideration would also apply to those shifts”in demand
émoﬁg the goods thgt already exist. Hence, the introduction of new goods

is in itself q?t*kmportant when the main concern is the supply of‘ﬁapita1
rather than a concern abput underconsumpt;on. Obviously, if the increased
purchasing power is shifte® towards services that require little or noo ., ¢
coéstant capital,, for example, the Ricardian case of menial servants, th?n
thése servants would receive the incomes and spend them on gogds thét were
previously c0n§umed by those who are now consuming the services of the
servants, Kruse, in his criticism of the tradftional compensation
mechanisms, also relates tﬁis case to Ricardo énd presenfs an illustration
similar to burs.83' In this case, Say's Jaw in its Timited sense would
sti11l hold. But an increase in emplo would also occur. As we have
indicated earlier, Marx does not see such unéroductﬁve employment as
compensafion. Hg can be criticized for it. VYet, regaﬁd]éss of this
criticism, one must still consider the constant capitaf that may be
nhecessary in the expgnsion of emp]oymént in pro&ucing these services.
Moreover, these §ervices do not add to material production directly. They
would not faéiTitate any fdrther absorption of .1abour in productive secto?s
for they produce ngitheﬁ means of production nor means of subsistence*thatA
can be advanced'as commodity capital: Marx does not accept that umproductive
labour may lead to material production or that it may, semehow, increase the
material or commodity wealth in an indireét mannei‘.84 w;k}ave a]?eady
referred to unproductive labour. It is beyond our task to analyze the

signif{cancerOf this concept any further.
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Returning to Mandy, what~%siimp1icit in his argument is that -

sufficient capital exists to §tar£ the new fie1gs of productien. * Hence,
the problem is not one of capital shortage, but of effective demand. .
Capital exists in abundance. In our analysis, if and only if such capital
can be shown to be the coénsequence of a prior 1abodr displacing technological
change, then the labour absorptién in the pfoduction of new goods can be
considered as a legitimate source of compensation. Otherwise, it is but
an independent source of what we wi]i Tater call "general compensation"
due to accumulation in genera1,“not specifically linked to technological
change pf_Fhe Marxian type. In short, such compensation through the
inf%oducgion of new goods or services is rélevant only if the organic
composition of advanced capital in their pffducti;;g;s Tow enough so that. ﬁ
the-freéd consumption(power can finance their introduction. If their

é

introduction requires additional capital not arising from the previous
- . ) - - A
labour displacing technological change, the labour absorption resulting
: (A
from this independent source ofi*capital. cannot be considered ‘ compensation -

in its narrow sense,

‘ ~

The theoretical issues re]atéd to the failure of Sayfs~Law are
1§nored in the rest of this chapter and the following one. In the chapter
on crises, we will return to some of these issues in the Marxian context.-
Meanwhile, we will continue to assume that the output creates the demand .
for itself. The c]eér 1mp11cation‘in Marx is that technological unemploypent
¢an, at one level, be separated distinctly from the arguments based on the
inadequacy of demand for the existing goods or for the potential output
given the capacity of production: In the last chapter of this study, a

possible-reconciliation of the two types of unemployment will be presented./

[+

S
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\
Wage Flexibility and Compensation « ) \

¢

Neither McCulloch nor Ricardo studied the effects of wage flexibility

as a source of compensation. Neisser states that the classical analysis

85

deprived itself of one of the important mechanisms, Wage f1exfbi]ity

and the effects.of unemployment on the wage rate as a compensafion are a
part of the neo-classical apparatus. This compensatory mechanism will
be developed in the appendix this)chapter since it does not exist in

that parfticular form in Marx. It showld presently suffice to note that

rforms an adaptive functio;.
The change in thg wage rate, i.e., a decrease in the_ wage ra%e relative to
| | to a reversal
{n the techniques of production towards a more labour intensivwe one and,
hence, to full compensation. The implicit assumptjons benind thi
aéaptive ;iunction of wage flexibility and the theorat%oa]xdifficult:eé

with the analysis do not presently concern us. Marx also sees a parﬁé§?\\\
adaptive function in wage flexibility. It can slow down the rate at

whiéﬁ 1aboﬁr saving teéhnq}ogical change is ihtroduce’d.86 However, this .
function is significantly diffefeﬁg-from the one in the neo-cldssical ﬁodg].
In Mark,'wage flexibility does not lead to a reversal in the‘techniques in .
use. Hence, not a compensation but a.sfowdown in the rate of q1sp1acgme;¢
takes place. Tﬁe displaced w9rkers are not compensated for in this versioﬁ.g
Further diSp1acémeht {S postponed temporarf]y: Thus, wage flexibility in
Marx doe; not sérve as a compensation by leading to a reversal in the

fdctor choices iq favour of current labour. “The‘impact of wage %1exibi]ity
and'the role of relative factor prices in Marx Wi]] be further developed .

in the appendix to the next chapter.

- Some compensation due to wage flexibility can occur in Marx even

without "a reversal in the_techniques of productionkyfﬁxpansion in employment

-

e
!

~
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can take p]ace on the basis of the higher organic composmon of capital

if labour displacement depresses the wage rate and contributes to the C
surplus arising from‘ technological change 1tse1f. The industrial reserve |
army is replenished through technological unempioyment and serves as a

check on the "preiensigns" of those emplcayed.a7 ,

Before we proceed with the rest of this aria1ys1‘s,*’we should clarify
an important poipt. ‘Our intention in this section is not to develop the
theory of wage determination in Marx. The weaknesses and strengths of
this have already been discussed and are still being debated by many

’

economists both in the Marxian and non-Marxian .traditions. Even though ‘r

Q

there are explicit statements in Marx_which give weight to the criticism‘
that\the wage rate m Marx derives from his theory of value, i.e., the
real wage is dqua] to the cost of production ‘of labour itself, the'r:e are
other stq;ements to indicate that the wage rate is also influenced lzy “the
industrial reserve army. The meaning of "cost of production" becomes ’ -
unclear with respect to Taheur when the subsistence wage.rate can fluctuate
due to h1stor1ca1 and social conditions as weﬂ as due to fluctuations in

the IRA. 88 Ad

e '
:
Rather . than trymg to locate a cons1§$nt theory of wage determination ,

o

in Marx, we will be app]ymg the Maran analysis to aTternatwe cases.

with respect to the effects on incgme distribution per se but to identify

the employment effects of technological thange, we will not be ?concerned
R

about the more refined arguments in this area.

v . ~ 14

-

“Let us assume that the real wage rate in period O is not at an S

irreducible level. This is realistic because Marx does not have a theory

89’

of Iron Law of Nagesf’l\}'ke Lasalle's, The increased IRA due to

\
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techno]og1ca1 d1sp1acement of 1abour may, then reduce the wage rate 1n

period 3 be]ow its preV1ous 1eve1 vhrough the compet1t10n of workerstfor

q

fewer jobs. N

i ) '

We need to explain what we mean by the previous’ per1q¥_j§Lf)
technological changeyis 1ntr0duced more or less s1mu1taneous]y in ‘most »
firms and the reduéifon in costs is reflected immediately in lower prices,

the real wages of-the workers still employed will haVe increased above

5

their level that prevailed before the introduction of thelnew mé&hines by ‘
the total am@unt of the increase,in‘labgur productivity. As we have
indicated, this ie an unrealis?ic case. However, it can be used as a |
theoretical apparatus to illustrate how the incrEased IRA may indfnect]y )
enable the eapitaiists to acquire‘a11 of the inhrease in productivity of
labour due to technolog1ca1 change or even an "amount 1n excess of it. If
the increase in the Iéh is substantial and the redl wage rate is reduced
to the level that ex1sted pr1or to the introductiori of new techno1ogy, the
capitalists will have ‘recovered all the benef1ts of techno1oglcal change
If the wage rate is pushed even below - the previous 1evel then they’ w111
have acquired an ajhit1ona] amount In other words, techno]og1ca1 change
w1rl have created not only unemployment but 1t will also have made those
workers stilfl emp}oyed worse off in real terms. Obviously, the latter
resu]t'depend; on the magnitude of technoldyical unemployment relative to
the s{;e of the employed population. " In Marx, there is little evidence

©

that the workers employed will be worse off than'before. In fact, as we
a 1 1 4 \

have seen, he often points out that they may enjoy a higher standard of

living than before: In thatpcase, we can say that the increased IRA .

enables the capitalists te recover a part of the increase in the product1v1ty

of 1abour or all of it even though the capitalists cannot initially avoid

. the decrease of the price to the lower average cost caused by technological

©

4
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change. In this case, we assumed that the level of total outpugadid not
increase due to technological chanje. If, on. the other hand, output

expanded simultaneously with a reduction in the level of aggregéte employment

.upon the adoption of the new machines, ihe compen?gtory effect of wage

flexibility is more favourable, ) : ..

Assuming that the {ncreased output is in terms of wage goods, cheaper
goods will enable the capitalists to offer lower money wages to the
workers still employed. The money wage can sifik below' the Tevel that

prevailed before thé introduction of the machines even though the real

‘
- 0

' wage ﬁate, due to lower prices, may be above that level. In thts casey,

v

the real éuna&ys captured by the capiia]ists may still/be above|the 1evg]
when the output was constant. The relative share of capitalist in s+v,
i.e., net outpui, will have increased eben thgﬁgh the employed wWorkers
enjoy a higher<jivﬁng standard. Then, the capitalists could advance a

-
part of this surplus or all of it to employ additional workers. | Marx ﬁ\\“ )

.A e - * a -
1Hd1cate§ the compensation through wage flexibility in the following manner: \\?

] N - * N * * - :,
. 1} If wages fa{1 in consequence of a depreciation in

the vaTue-0f Tabour power (whichmay even be

attepded by a rise in the real prite of labour),

a portion of the capital hitherto invested in wages ‘ T
- is released.... [This re]eased’variaB{e capital can v

now be used] to exp]git more workers.? N

i v R ¢ “ - - i i
If the Qsa] wage rate were to sink to the Tevel that prevailed before the
introduction of the new machines or it did not rise in the first place, the ’ )
cgmpensatieg;iﬁ!ifﬂmlgxmgng will be even higher since all of the increase
in output\will accrue to thgﬂgapitalTstS"th:fﬁn’Edvanbe it to employ more

workers. Once agdin, the ﬁ;gnitude of such absorption will depeﬁd on the

., magnitude of total capital necessary and on its organic composition. The «

v
o ¢

former is 1mportant'when the constant capital to be advanced is indivisible, \

i.e., a minimum scale ¢f production is necessary.gz 1
‘ A
L . § \ . L
- X - ‘

' B
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" terms when both s and v increase.

$oh the basis of the higher composition of advanced capital.

_consumption.

cansiderations such as the in;néésed g still exist:

157

We c#n summarize this part of the analysis by pointing out that wige
f]éxibi]ity can be a source of compensation in Marx either by reducipg
fhe real wage ra}e below the level that prevailed before the introduction
of the machines or by increasing the rate of exploitation, s, in relative
In the 1a£ter case, s inZﬁeases faster
than v because of the larger output that enables the capitalists to
allocate a smaller share of it to the worke(s. Clearly, theipossiﬁi1ity
of absorbing the displaced workers ar{ses when the o&tput increases and
when this ircrease in oﬂtput is not consumed immediately but “advanced to
employ other workers. Marx is not ver; clear on this aspect. The most
likely intereretation is that the surplus generated wii] not be-sufficient
to ‘employ the displaced workers. In other words, the surplus arising
from the teéhno]ogica] change will not be sufficient to'emp1oy the workers
Such a

re]at1vé,shortage of real capital is implied by Marx when he says that "not

’enough meéns of production are produced to permit the employment of the

entiire able-bodied popu]atioﬁ, under the most productive conditionSu"93

0
It should be pointed out that Marx's approach on this question is on

a so11d theoret1ca1 #oundat1on. When output W1th fewer workers 1ncreases,

no automat1c -compensation exists if the increase is used for immediate

If it becomes a part gﬁ”fﬁe surplus-to be advanced as v and C,

Ed 3

Hemrge, a relative

P

Jcapital shortage is stiiT possible. | 2

‘, 4 o

;/7 ° 3 5

. The role of in&reased output has been a source of confusion in modern
k‘

Titerature. One good example is:¢a work by D1eter Schwartz and Adolf

. Wagner on the effects of techno]og1ca] progress on labour in the region of

94 They concldde that when output is constant and ‘

[N , ;\
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capital per worker increases, there will be a displacement of laboﬁr but
\ .

not/when output increases. They state: "The labour displacement effect

of labour saving technical progress will then be compensated through

“economic growth.“g5 They do not specify where the capital comes from to

-

- “increase the output. Neither do they specify how this increased output

can be a source of compensation.

Even tﬁough we have présent]y abstracte& from the effects‘of changes
in the income distribution on ;ggregate demand and.émployment, a note should
be added in ant1c1pat10n of the chapter on crisis and teehno]og1ca]
unemployment. There, it w111 be seen that Marx a]\a sees the reduction in
the wag;M;ate as a source of further unemployment. This is clearly linked
to the upderconsumptionist view which can be traced in Marx. A cqﬂtradiciion
appears. - On the one hand, wage f]éxibi1ity, by increasing the surplus,. can
be a source of compensation. On the qther _hand, it increases the level of
uhemployment 1nherent in the theory of the underconsumptionists. Without
presently developing a full analysis, it should suffice to ﬁote that the
apparent contradiction can Be reéolveﬂf Ma}i's theory of technological
unemployment can be developed independently of his underconsumptionist
arguments. If the underconsumptionisf arglment is added, not even 5artia1‘
compensation may occur because the accumulation process Qi]] be halted
periodically due to the impoifibilify of realizing the surpTus."Marxian
technological unemployment can be shown even when increased- output is sold
and surplus reai;zed. It does not require cycles. In this case,
technological unemployment can be a permanent featﬁre of Marx's accumulation °
process wh1ch according to Schumpeter, is "prosper1ty1ess” and

96

"depress1on1ess." In this form, techno]og1ca1 unempdpyment is fuﬁHa-

mentally due to the increasing orggglg_gompos1t1on of the advanced

o

capital. It is on this ground that Marx's approach should be evaiuatmji\
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6@ judged; However,‘one can see the complicated nature of Marx's,éna]ysis.
The capitalist system increases the productivity of labour by leaps and
bounds, but it does ngt increase the surplus sufficiently to equip all of
the avai1ab1§ Tabour supply with the means of production since q also
increases. On the other kand, it also increases output in excess‘of the
purchasing power of the workers. Thus, relative scarcity of capital and

-

over-production of output are observed simultaneously:/ If the system

_overcomes the problem of underconsumption, it still faces the-problem of

relative capital shortage. Full capacity uti]iiﬁ%ﬁon does not eliminate
technological unemp]oymgnﬁ. Underconsumption can accentuate the seriousness

-

of unemployment. ’ ' ‘

Finally, the analysis of the wage rate as a compensation mechanism

leads to a source of confusion which is inherent in Marx's concept of

the organic composition of capital. This was already indicated in Chapter II.
However, it requires further e]aboration in the present context.

) \

Once wage flexibility is‘/allowed, the organic composition of capital

- becomes an ambiguous concept. If the"v decreases due to a reduced wage

rate, q will increase. However, this is a relative increase in q. It

does not mean than this further decrease has come about due to an additional

reduction in employment. The number of workers employed remains constant
while v decreases. Obvidusly, such a relative increase -in q as opposed/fo',
an éﬁso]ute increage, due to an incregse in C at the expense of v, is
favourable to further gmplqyment creation. Thus, an initial absolute
increase in g éaused by the adoption of the new machines at the expense of v
can lead later to a countertendency th?ough the effects of a reduced wage °’
rate.97 This countertendency is shown by a further increase in q, but this
is a relative one. This exe}anation indicates that countertendeneies to '

\

N . ,
~
; .
t
\

!
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the rise in q/in Marx should be understood in the context of this
distinction between absolute and relative increases in qf, The relative
increases are also countertendencies which may have compensatory
‘empToymént effects. In this sense, a technological change whiﬁh jnitially
uges more constant capital by displacing some workers can, thFough the
market mechanismsy further frég v withomt simultaneously freeing workers,
and, thus, enable tHe capitalists to reabsorb some of the displaced |
workers. A constant capital using and Qabour displacing change can
ultimately lead to a partial compensation through wage f]exibiiity. .

It again should be noted that, in Marx, this has nothing to do with factor
substitution or rever§a1 in teéhniquesf’ The additional workers still have

to be equipped with similar machinery and equipment. The technical

composition of advanced capital dpes not change.

Moreover, the decrease in the wage rate can also affect C. The @
‘construction of the new machines will cost less given‘the Tower wage rafes.
Not only v but also C may gecreasg even though the technical composition
may remain cdnstant.' Wage flexibility will augment the surplus through
the savings in the: constant capital as well. Marx indicates other forms

of market forces that save constant capita].gBH‘Howevqr, the clear message

'is that they will not be sufficient to bring-.about full cohpenéation.

99

They do not stop C from growing at the expense of v. The value of the

individual components of C may decrease, but the total C in'relation to v

100

still increases. This is clearly related to Marx's view of new machines

as a system of.machines or tools which are technically linked to each other.
-

The 1nq?yidua1‘cbmponenfs cannot be used separatefy.

-

In summary, Marx sees Qége flexibility as a compensation mechanism
through its effects on the surplus and subsequent accumulation. However, ~

Y
~
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he perééives it to be inadequate giv&n the increase in q.\,This cénfention'
cannot be proven'in a theoretical framework., It -depends very much on the
%ate of increase 1n‘q, the rate, of fnﬁrease in productivity and output,
apd its distributioﬁ among the classes. However, rieither can it be,
claimed that Marx's“argument is impossible.— Little-compensation may occur
if techno]ogita] changé’of the Marxian type does not 5ubstan£§a11y
increase the\output and the share of c;pitalists so that the increase in
surplus will ée sufficient as to employ the displaced workers on the ?asié
of a higher ql\ This result will even be more likely if reversél'in
‘teehniques is not occurring. In a dynamic economy where technological

change is continuous and where the system does not-have sufficient time to

adjust to the disruptions of any single change, such reversal may become
101

more difficult. ‘When such factor substitution is ruled out, wage
flexibility may qot free sufficient funds to achieve full compensation.
Moreover, for such a significant degree of wage flexibility to occur, the
increase tn the IRA due to displacement must be very large. The role of
class struggle and workers' resistance to a reduction in wages must also be

considered.
b

In the next section, we will assume a given,wage‘rate and constant
output in order to simplify our presentation. The foregoing analysis

should be kept in mind to understand the implications'of wage flexibility
o -

4 ®

-

and increased output. . -

Surplus and Compensation - /

It will be recalled that technological change is introduced by the
capitalists in order to increase their surplus. tm*En the workers are
) o

displaced, "the immediate result of machinery is to augment surplus-value

=

and the mass of products in which surplus-value is emb*odied."]02 Marx v
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éees this freed fund of the capitalists as the major source df any possible
compensation. In this mare realistic case, the increase in the productivity)
of the remaining workers is not immediately béssed on to consumers in

Tower prices or to workers in higher real wages. Since most of the other

z

capitalists have not yet adopted tﬁé new technology, the price of the

\

’
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Accumulation is the conversion of As to AF and Av. It must be

reca]]ed,ihat this As is due to te;hno]ogic&1 change proper and does not

~

include surplus:that is normally acquired by the capitalists independently
of technological change. This distinction is essential to %pderstandzwhy,
in the long term accumulation process to be analyzed in Chapter IV,

accumulation increases the absolute level of employment. This is mainly

/
because accumulation also involves. surplus which would have existed even if

no technological change occurred.

Marx, as indicated in Chapter I, is aware that the capitalists may
increase their consumption out of the increase in surplus. However, "in

order not to complicate, the formula," he assumes that "the entire surplus-

value is accumd]ated.“]o4

Marx's arguments on the compensatory inf1uéncg4of As can be illustrated

in the following way:

Aézz Change in surplus due to reduction in the aggregate advanced

capital, i.e., AAC0 - AAC,, in period 2. ’
W: Given wage rate where NO = W2‘= w3

The additional employment that can be created in period 3 through the

conversion of 48 to AC3 and AV3 i11 be equal to s .
1 +9
3
W
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a3 will be assumed, for simplicity, to be equal to Ao which characterizes

the economy upon the adoption of the new machings.

We have already seen that As, is Tess than the wage bill corresponding

to the net displacement of labour, ’because a part of the wage bill of the

-

displaced workers has been converted to constant capital. Then, even if 93
is zero, no full compensation is possible at the given wage rate when .

output is constant. The partial compensation is even more Timited due to

T

the fact that q has aEsS increased.

oy

In the Marxian analysis, the surplus may even lie idle if it is not

! : .
large enough to equip the workers, i.e., it may not be sufficient to

105

finance the #equired constant capital per worker. However, in an

aggregate.analysis where borrowing is possible, such an assertion cannot .

be made. Even though Marx sees the role of borrowing and credit facﬁ1ities

106

1n‘rea110cating surpluses in the economy, he does not integrate this

aspect into his analysis of technological unemployment. He often argues

y i
that idle capital and idle workers may coexist because of the fixed

-

coefficients in production. He may be correct at a micro level when some
\

firms basically depend on their internal funds. A generalization over the

»

whole economy cannot, however, be made. .

Whether there is borrowing or not does not affect the Marxian results

-

J . ' v
pbecause even the borrowed surplus must be due to labour saving technological

K

Ehange elsewhere. If it'is an independent source of surplus, it should pot

™~

be considered as a compensation mechanism. There may be full compensation

in the broadﬁsense,but‘not by the intermediary of the capital that was

‘§g1ready‘advanced and which is now restructured:in terms of a higher q.

- f
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Conclusions on Cohpen?ation, - \ .

It is clear that in Marx full automatic compensation owing to the
changes associateé with technological change is very unlikely given that
initial accumulation or‘}hdependent sources of surplus to absérb the
displaced are ruled gut. In that case, the only possibilities of

_compensation are through wage flexibility and the increase in surplus.
The former is a means to increase the latter. If there is no wage
flexibility and the output is constént, the‘freed'surplus cannot be
sufficient to absoyb the displaced workers. In the first place, it is
less than the wageg of the displaced workers. In the second pTéce, constant
capital is needed to accompany their absorption. If the optpﬁtvand suép]us
increase, a greater q§gree of compensation is'possible. However, even
then, compensatioh is possible if the begnefits of increased output are
largely directed to‘the capitalists Qﬁp wj}] readvance these funds as

capital.

In the theoretical approach developed, independent soutééﬁ of
compensation or changes which are not directly or indireﬁt]y associated with
technological changg‘of the Marxian type cannot legitimately be a part of
the compensatioh'mechanism. The classical mechanisms of hrice flexibility
and consumption demand have been shown to be an inadequate compensatory
mechanism.' The machine constqggﬁion and the surplus arising from
technological change are partial compensation mechanisms in the short Eerm

as we have defined,

The observations in this chapter can be cdmbined in an extended

formulation by utilizing our previous notations.

AL=L0'L2'AL3

PR

»
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Whergz Ly - L2 =ﬁNet displacement in the aggrega?e level of employment
due to the adoption of the new machines where L0 > L2
AL3 = Employment created by the conversion of the additional

surplus into AC and Av in period 3

" m )
AL now measures the total compensation effects of both direct and
indirect mechanisms in the short term. If it is Offfu11 compensation will

»

have taken place. In the formula above, emb1oyment due to aclumulation out
of As, appéars to be the only form of compensation. This is becauge L2
already includes the partial compensation due.to the chhine construction.
The criticism against this has already been indicaied on the'basis of \
Beach's approach according to which L0 - L2 wi11 usually be negative,~i.é.,

the total level of employment increases, because the introduction of

. . 4, .
techno]og1ca1 change requires accumulation. ~

This formula in terms of employment can be restated by using the

concept 0?'aggregate advanced capital: . ?
aeel 190 T MGy ) Ty
VoW W W

Where < is equal to g3 but greater than dp- Given the yage rate,

AAC, - AAC2 = As

0 2" . §

This formulation captures the time element in the sequence of changes
and it is, in this sense, a useful one to conceptualize the difficulties and
our earlier assymptions to overcome them; for example, the assumptioq\ '

concerning the withdrawal of the independent surplus. ;

]

However, once-we aré aware of these difficulties and of the real
processes behind the changes, the formulation.can be further simplified. In

this formulation, the implicit assumption is that the capitalists reduce
" .
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their advanced capital in period 2 to produce the same level of output. ®

They realize A52 which, 5n turn: is readvanced in period 3. Instead, we

-—

can assume_that thg/pdpita]ists advance the same amount as AACO on the

A
basis of higher a4 in period 2. *

Then: AAC0 AAC2
) AL = 1+ q - 1T+ P | ' \
W W

Where AAF0 = AACZ. ’ . \

This, in essence, captures the Marxian short term hypothesis accoruing
to thch the existing capital is ultimately restructured through the
conversion’uf v to C and that no net accumulation occurs-in bringing about

technological change. In th1s case, L0 - L2 y1e1ds the net d1§p1acement

when the total capital is restructu[fd on the basis of a h1gher q.

There is, hoWevér, a major‘d§fference between the two formulations.

In the firs? one, the extra surplus is realized by reducing the Trequired

~aggregate advanced capital for a certain level of output. Part of the

output thatnpreviously accrued to workers as advanced v i¢ now freed as
surpius In the second one the same resulf is achieved but it occurs not
through the 1n1t1a] decrease in AAC but through the increase in the tota1
output given a constant but restructured AAC on the bas1s of a higher q. -
The difference can be stated in othek terms$ in the former case, the surplus

Ll

is realized even before the firms adopting the new machines produce the

:output. They ihmediate1y reduce thgir advanced capital at the beginning

»

of the production process)in period 2. This means that a part of the output

that was advanced in period 0 is not advanced'ag‘y. So realization occurs

/before the output ut the end of period 2.comes on the market. Clearly, if

A

/ the cempetitive pressures are not strong, an a¥ditional As will also be
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captured at the end of period 2, If the other capitaljsts adopt the same “

_techniques rapidly, this surplus at the end may not be realized. In the

.

second formulation, the realization of the extra surplus comes at the end

of the production period 2 through the increase in output given a constant
! -

AAC with a higher q. It would appear that.the latter is a r{skier way to
\

realize the surplus directly arising from technological change for it will
~ " ﬂ.
occur in the future. It can be eliminated by the competitive pressures

\

that may reduce the price and divert- the benefits of techno]dgjcaT chande

¢

. i B N i
It is clear that in both cases the output will ultimately inb(eSSe, “,

In the first case, once the immediately realized As is readvancedf.the
oLtput will increase. In the second case, since the same capi;a? is
adganced wifhout any temporary decyéése, the output will increase. If,.1in
the first case, the readvanced capital from As leads to perméhent
increases in s, net accumulation will result. In the second case, if

61ta1isﬁs can expropriate that part of the increased output, net

the ca
accumulation will take place. AAC will grow. Our formulations do not
capture these possible sources of increade in AAC through the accumulathon

that may arise from the immediate effects of technological change.

.

" The clear implication is that if the cabitglists can hold on to their
extra surplus originating from the particular technological change over
several pfoduction periods, then net accumulation wj11 occur‘and the
likelihood of fui] compensation arises. Marx is not attentive td this.
ﬁis implicit assuﬁhtion is that the competitive forces will eliminate thg
initial advantage. If As is realized either in the first caséhBy initially
reducing AAC or in thé second case by capturing the ﬁgta] increase in

output, and if it is readvanced as additional capital, the increases in.
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surplus can be cumulative. This can be illustrated in the following manner:
N 2 \ . s

) =As,. —y(AC... + Av...),

As, arising from technological change ——9(Acii + Avii\ T i1 M4

etc. In this way, C and v will be increasing cumulatively. Marx sees net
égcuhu]ation but does not seem to 1ink it to technolqgical change whose

benefits, according to him, are temporary for the capitalist class.

2

The implication of the foregoing analysis is important. It appears
that if the prices are sticky and ¢he surplus can be maintained over many
production periods, the proégss of accumulation céﬁkbe a source of
compensation. Consequently, it is not only the size of the immediate surplus

arising from technological change but also its duration that must be &

considered. The longer Such surplus can be maintained, the higher wi\g

be the possibility of compensation. These points are also emphasized by

Kéuse.]07 Obviously, then, problems associated with demand and investment

o

opportunities arise. These question§ are not within the scope of Qh{s

]

chapter which is based on the assumption that there are no realization

problems and that investment opportinities are unlimited.

5 @

F1na11y, we should point out that our specific formulations at the end f

of the chapter bear sxgn1f1cant similarity to those developed by Gotthe11]08

and Mitnitzky.109

The main difference lies in the analysis of the logic
underlying these formulations. 'Gottheil undertakes a discuss}oﬁ of the
technological unemployment question in M;9x without dealing Qith the
compensation controversy., The theoretical apparatus under]lying Marx;?~
ana]ys1s of this question is not made clear. It is possible that our

v

presentat1on may have gone beyond Marx in our specification of the meanlng )
-

of compﬁnsat1on Jin a manner which cannot be defended exc]us1ve1y on the

basis of references to Marx. VYet, we believe that our 1nterpretat1on is

) /
consistent with Marx's hypothesis and his conc]us1ons. It also clarifies

\
o /
.
. .
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the limitations of Marx's view of technological change.

@
¢
o
R °

'Mitnitzky, a German economist from the early part of the twentieth

" century, arrives at formulations which are much closer to ours.,6 He'also y

L]

"undertakes a general cr?tique of the compensation arguhents. - Even %hough
his work is clearly in the Marxist tradition, he makes few specific
references to Marx. He does ndt deal &ith the historical aspects of
Marx's argument with respect to the classical economists. Neither doeé he
indicate the 1im1§ations‘of Marx's argument. The integfatiq;°of
technological unemployment in Marx to crises and the ‘relationship of the

crises to Marx's long term technological unemployment areg absent in the

. .works of both authors. N

L ) . 4

However, our evaluations with respect to consumption demand as a o

H
<

| o~
source of compensation also efist in Mitnitzky. He states:

The consumer can, through price decreases, increase
his.real income, but he cannot purchase more than
what has been produced. His demand can never lead
to an increase in employment. The consumption - £ ‘
dem¥nd is not a source of compensatien.... The . !
only source of}gompensation that remains is capital
accumulation. . . ”
He, like Kruse, sees monopolistic profits when the price degrease .does :

.1
not occur as a source of compensation. i
-

However, he does not present -
Marx's views on these issues. Neither does he undertake a rigorous .
§ . .
analysis to specify the assumptions and the limitations of his own arguments.:
- \ -

~

' .
.~ ° w‘a '
&

Bt . o 5 .

#

a ] w ) '
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' . {
APPENDIX TN
13 | . » .
NEO~CLASSICAL VIEWS ON COMPENSATION AND MARX

.
a

e, . ” ,"
‘@ In this section, we will outline briefly the neo-classical views on
compensation. Given the scope of our study, the following is cursory,'ghd

it is 1ntended\on1y to show that the modern approach is essent1a]1y n

' 1

fxtenswon of the c]ass1ca1 arguments and to indicate the main difféxences
. o.v P ,
beﬁween the Marxian and neo—c1ass1ca1 approaches. ' /

" e

e Instead of>° rev1ew1ng all the 11terature in this area or analyzing the

approprw:tseness of 'the neo-classicat tools for the question of technological
. t

[N +
B . ‘ s e * .

unemp]oyment, we will rely on the specific arguments of Mentor Bouniatian
] " N ]
and Nicho1as Kaldor, 2 Kaldor is, in general, not considered a neolclassical

econon1st ° Howe\gr, hﬁS views on the question of technological unemp]oyment
o

4
; are very much in tHay tradition. The arguments by these authors have an

4

ignificance because these economists challenged the’

4 [

century. E. Lederer'w te a book emphas1z1ng the poss1b111ty of P
: o T k oo T
technological unemp]oym nt.3 Hetﬂso chaﬂlenged the compensatwn theories.

v

' o . w
review hbs arguments in \detail. Moreover, 'his arguments are not in the

L4 o - { . [
>

¢ : \ ’ r "

" analysis and emphasize the criticisms of Bouniatian and Kaldéf against him, * .

N

Q

*

J

s
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\ In 1933: Bouniatian challenged the ideas of Lederer. In return,

. . . o 4
Lederer restated his case in the same year in response to Bouniatian.

o

o Lederer sees 3 types of techno]ogiéZW change that can benefit the
) producer but that may\haVe very different employment effects.5 g
. (1) Technical improvements to redﬁce the cost of produciéé a given ’
_level of output by reducing the amodht of labour employed.
(ii) Replacement of one product by another. ' - -
(1) Introduction of entirely new\prggucts not competitivé with the

S

. - - 01d ones-. / . - e

His conclusion is that.(i) and (ii) can cause disp]écement of‘1agour¥
. whereas (iii) will lead to growth and more employme;t. He then goes on
}o critigize Bouniatian's criticisms. To state the latter's criticisms,
we wi11.eef2r to His own article. He basically argues that savings to -
consumers, in addition to the profits arising from technological change,
will be sufficient to reabsorb the displaced workers. In effect, he‘sugbesps

4 : :
the formulation that we have used earlier to deépict Marx‘; two freed funds

and the alleged full compensation through them in McCulloch's artic1e.6, His

argument is based on the notion of the indestructibility of purchasing pdwer.

\
{/’J . His alternative mechanism is through the "change in the composition
| . of the existing bapital."7 In other words, the possible dispfacement and
| the subsequent changes in the relative priceé of capital and labour lead fo

4 réversal in techniques that now become more labour intensive and assure

¢ , . .
' full employment equilibrium which may have been disturbed ihitially by the
* ‘ - .
introduction of new technology. He siates: "In this way a-constant volume
.of capital can provide employment for an increasing number of workers."8
3 ’ In short, Bounia;ian 1ists” all the previous compensation mechanisms
and also adds the neo-classical factor substitution to ensure
5 n 'l . + ’
F . 2 i ) -
& I,
. / ' 3 ; '
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reversal in teéhniques of proquction. Capital can be instantaneously
shifted from wages to fixed capital and vice versa, There is the use of'Q
long run equilibrium aqa]ysis to deal with what is essentia]Ty‘a short

run problem.,—Ex-post substitution is unlimited., -He a1§o assumes that the
savings of the consumers will be channelled to new products and create
demand and increase -in employment, This should be evaluated in the 1ight
of'our previous critique within the context-of the Marx{an assumptions

and theoretical approach to compensation. Léderer'accepts this form of
compqpéation but .does not see it as an automatic consquehce of the typés
of §echno1ogica1 change that may displace Iabour.9 He argues that there
aré ]imjtations caused by jnsufficient e]ésticify of demand, j]exibility‘]

The origin of the necesgéry capital for the introduction
] a -, ) . -®

L

of price;, etc.10
of the new goods is not diseussed By Lederer.
. ‘ i « i
Tﬁé two authors also discuss the relationship of technological change

to crises. Lederer-sees the¥1abourfaisp]acing technological change as a

factor in intensifying the crises.]] Bouniatian does not see a direct

connection between the two.]2 This aspect is beyond our objectives in

", this section. In the chaptef on crises, we will be referring to Lederer

»

in conjunction with Marx's Femarks‘

A more extensive criticism of Lederer was advanced by Kaldor. "He.

[l

points out that in Lederer, technological change reduces the. national
dividend. Capital is withdrawn from the other iﬁdustries,*and their
output decreases. On the other hand, output in the 1nnd§ating firms
remains constant. He argues, however, that tecﬂno]ogica] chanbe almost

<

always leads to an increase in output. It may stqy“éonstanﬁ in the
/

P

N

innovating firms only p£:13 " .

(1) Invention is kndwn only’to one firm,
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(i1) The firm, moreover, is a monopoly.

(i11) The elasticity of demand is less than 1.
He comes to the conclusion thdt if output increases, no displacement snould
occur. He also integrates wage flexibility into his argument. If
unehp]o&ment appears, it will be dge to the rigidity of the wages. In
the 1on§ run, the e]asticity\of demand for labour cannof be zero even
though in the short run, some firms ma} experience fixed coefficients.
However, even 1in the short run, the rigidity of coefficients is not
applicable to all tpe firms, ahd elasticity of demand fov Iabqyr wiTl still

: ]4 \ll

be greater than zero given some wage flexibility. ... A fall in wages

oowill stimu]ate industries usihg re]afi?gly mo}e 1abour and discourage
industries employing re]ative]y less labour, and this protess wii] continue-’
until the available Tlabour is reabsorbed."],.5 In-essence, he links the
temporary unemp]oymént to the divergence of thé wage rate from the
equilibrium 1eve1.]6 Moreover, he, at one point, uses the means of net

%
accumulation to absorb the displaced labour. 17

Given our evaluation in this chapter, the'diffgrences\between Marx's
approach and the neo-f]assica] approach are cTéar. What fiegﬁbehind the
latter approach is ultimately the readjustment p%ocess in the prdducffon
techniqués due to the flexibility of the waée rafe. We have é]reédy shown

r*ﬁ-that the Marxian process does not‘incorporéfe this reversal in technique;i
In his case, w;ge flexibjlity, e;eﬁlff it were to occur, would only serve
to increase éhe surplus. Once reversal in ﬁechniques'is ru]ed-eut in. the
short term, it is-not guaranteed that the surplus can be sufficient to
employ the disp]acea workér§ on the basis of a higher q. If a long run

mechanism of the neo-classical type is substituted, the implicit assumption

is that_no further téchnological change will occur in between. Otherwise,
- I v

- -
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re1a£}ve price structures will be changed continuously. More on this in
the appendix to Chapter IVVWﬁen we specifically anaWyzg the influence of

wage flexibility on the choice of technology in Marx.

/,——“\ ~\v/_\’\ . / QI ,
) [t must also be notéd that A. Hansen, in an article published in 1932,
?‘ ' <

- : accepted much of the cr%ticism against the compensation theories.18 As we
have cited earlier, he criticized, in particular, the compensation ar$ument
baseq on thekpﬁrchasiqg power, Neverthé]es;, he ultimately relied on wage
flexibility and additional investment. But his conclusions were much less -

- optimistic. He did not see significant wage flexibility in an economy

that did n;t eﬁperience cycies. Thercyc1es would depress t@e wage rate

. and allow %he adjustmentsiin the productidﬁ techniques so as to

.

) X
eliminate technological unemployment in the long run. "With the business

/ cycles ironed out, ft can scarcely be doubted that the prite and wage

structures would become more‘rigid. The capacity to absorb labour ,

disﬁlaced by technological innovations would therefore be \r‘educed."]9

Hansen's dbubts were criticized by Haberler who relied on the monetary'

adjustments. His argumedt is that, since the money supply and velocity

1

are constant, the reduced price level will free Sn additional spurchasing
power by fr‘eeing‘;noney..zO ‘How this freed money becomes real capital is

not explained by Haberler. MNeither does Hansen indicatejthis real aspect

s

in his response to Haber]er.Z] ‘

,

| B _ i
Evan though Hansen makes no reference to Marx, the implications of
_— - .
, his  cycle-free process can, in effect, be applied to our analysis\of

’

.

‘Marx's ldng term model when we will abstract Prom cycles and ignorg wage

k)

f]exfﬁiﬂ ty.

/

2 . ) B .
Hansen sees labour disp]acﬁﬁg technological change arising bayica]ﬂy

P
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from changes in the relative prices of labour and capital. The unions

may push W up. Lower interest rates may lead to capital intensive

22

techniques. But as the marginal productiQitx.of capital decreases,

substitution ceases. Given wage flexibility, a reversaT\in techniques

0CCUPS.23 :

~

This view of seeing the labour displacement due to prior changes in
the relative prices is essentially an aﬁa1ysis of movements along a giVén
fsoquant.24 e will see ﬁﬁat Marx‘s,technoloéicaT change cannot be -

%

interpreted in this sense, i.e., when ‘the capitalist makes a choice among

. the already known techniques which are plentiful enough'to enable changes

in°techniqUes;béck and forth. In Marx, the -clear implication is that
'.fechno1dgica1[change makes the previous techniques obsolete #g}ever, and
~ that thére are no reversals to earlier techniques with Tower g's.  One .
gets ‘agtrong 'impression from Marx's wﬁ;ings that technological changes is,
on the whole, exogenous to factor prigés. We will return to this in thé
appendix to Chapter IV. Moreover, the marginal productivity argument
has nothing jn’common witﬁ Marx'§ falling rate of profit since, in Marx,
-the machines introduced are not of the same type. The former applies to
the additions in capital stock by increésing the quantity of the same ’

type% of equipmentl It implies that there is no qualitative change in

capital goods.

A final observation is that there js agreement,\aS'evidenced by our
brief review, between the neo-classical approach and the Marxian orie;
the immediate effect of machine zonstruction and its adoption is generally
one of net displacement. The former &epends on wage flexibility énq factor
substitution.in the long run to resolve the prodlkm, 'Marx, on the other

hand, does not emphasize'this aspect. Beabh‘s‘hypothesis, as we have

m
™~



v . 176

‘already seen, differs from both. It does not depend on factor substitution

.1n the long run though it does ngt rule it out either. His argument is

7

that the Marxian analysis cannqt be countered on this basis. As we have
already seen, in Beach's case, it is the necessary amount of investment
in introducing the new technology that resolves the problem. Technological

™~ 4

chahée usually requires net investment because of all the associated
costs, including investment in education. Hence, the total level of &.
employment increasés even though labour input per unit of output may
decrease. Thus, noa-reversing technological change is compatible with
increases in employment.. This hypothgsis is a critique of both the
ﬁeo—c1assica1 approéch thaﬁ relies on'reyersiﬁg changes and the Marxian
approach from a perspecffve that is }éjther neo-classical nor Marxian.

As w% Mave done earlier in'this study, we wi11_contfnue to refer to this
critique becaulse it can be’p057ﬁ in the Marxian copfext without using the

ngo-ciassical app&ratus that is alien to Marx.

Z

e
g

[
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CHAPTER IV

ACCUMULATION, TECHNOLOGICAL CHANGE AND N
UNEMPLOYMENT IN MARX'S LONG TERM. MCDEL

v 1. Introduction

- The theoretical boundaries of the compensation controversy were

4

specified in the previous chapter. Techno]ogical changé and unemployment
were aHa1yzed in a framework which excluded accumulation. Marx's
criticism&o?jthe\gjassical,compensation theory beiongs to this essentja11y
&atic framework. Any compensation had to be sought, according to Marx,
in the surplus generated by tecnglogical\change. On the other hand,
surplus that is normally extracted even in the_absence of technological
progress was ignored b} Marx because it had no necegsary connection with
the technoldyical change under consideration. This is why the employment
effects of accumu]atién ouf/of tota]isurp1us were not included in our
analysis. We abstracted from accumulation and focused only on the direct

anhd indirect employment effects of technological change. This inter-

pretation is, as we have seen, explicit in Marx.

3

However, once long term accumulation is considered, 1t is not only
]

sbhe extra surplus but the total surplus that becomes the source of

ewployment. Then, the narrow concept &f compensation as defined in the
)

last chapter can no longer be maintained. It should be pointed out that
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"Marx does not make such a distinction between narrow and broad
concepts of compensatioh: Yet, as we will see, he clearly disiinguishes

the emp]oyment effects .of technologicai change from the employment effects

[ n '

of accumu1?tion in general. Compensation, in its narrow sense, is sought
in the direct and indirect effects of the former in the absence of

accumulation, whereas compensation in its broad sense or general compensation

Ties in accumulation, Whether such a distinction ts theoretically valid |
will be a question that we will evaludte critically Tater in this chapter.

.

Technological change, according to Marx, creates het unemployment

T emem = =, e

or a decrease in the absolute demand for Tabour in the absence of
- accumulation, but the 1étterlincreases the absolute éemépd for Tabour.
Moreover, he argues that when both occtur simultaneously the employment
effects of accumulation will offset the effects of technological change.
In this sense, there is gene?ﬁ] or broad'compensation. On the su;face, ;t
would appear that there would be no technological unemployment in the long
Ferm. Marx, neverthe]es;? claims that unemployment Qi11 also occur in
this case. Thehg will be compensation in the aggregate sense for those
- - Who are displaced, .and some of the néw entrants in;o the Tabour %orce‘ ’
/Q111 also be absorbed, but accumulation will not be high enough, because of

/ ‘ he .
the effects of technological change, €o absarb all the new entrants. This

complex rgl tionship Qi]] be developed in the present chapter.

°

It should be noted that such a predictiqn about long term techpological
unemployﬁent does not have a counterpart in the classical thought. In
Ricardo, the problem is a temporary one. Even though Marx makes use of the
concept of the falling rate of profit, a concept which was centrgl to
classical analysis, he does not attribute it to the'diminishing returns in

{
agriculture. On the contrary, he links it to rapid technolqgical change.
w L

1
'
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Our analysis will indicate the significance of this concept as it re]ates\yo
technological unemployment. Whereas the cﬁassica1 economi;is argue that Yo
the capita]tst‘system will arrive at a ;tationary state due to the‘fa1]1ng \<
féte of profit, Marx maintains that the system will break down by a

revolution. Long term unemployment is not a part of the classical analysis.

It becomes a permanent feature of the Marxian model and plays a part in this

. . ' N < - '
eventual revolution. :

The system experiences increasing 1evels of unemployment even though the
absolute level of employment also increases. This interpretation of’
increasing levels of unemployment in Marx is also sha;kd by R. Eagly who

states: "Thus, the capitalist economy moves from cycle to cycle, the

1

Tevel of unemployment increases from trough to trough (and peak to peak)."]

' N \
L)

The classical long term analysis deemphasizes the role of technological
change. It is,nin fact, the lack of it which 1eéds the system to a
statiomary state. Yet, full- employment ié maintained while the wage rate
Nf1uctuates around the subsistence level because of the Ma]thhsian
mechanism. Marx is very critical of this mechanism. He states:

According to them [classical economists], wages rise |
in consequence of accumulation of capital. The higher
wages stimulate the working population to more rapid
multiplication, and this goes on until the labour-
market becomes too full, and therefore capital,
. relatively to the supply of 1abour, becomes

insufficient. Wages fall, and now we have the
reverse of the medal. The working population is

. little by little decimated as the result of the fall in
wages, so that capital is again in excess relatively
to them, or as others eprain it, falling wages and
the corresponding increasd in the‘exploitation of the
Tabourer again accelerates accumulation, whilst, at
the same time, the-lower wages hold the increase of
tha\working-class in check. Then comes-again the
time, when the supply gf Tabour is less than_the demand,
wages rise, and so0 on.- . ;

4

This lengthy guotation has*been cited for two reasons: Firstly, it indicates

\
v ! .
‘
. S
v -
,
‘
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vexy clearly the view which Marx held about the Malthusian population-

mechanism, and second]j, it shows that the classical economists saw the

excessive growth in population as a cause of temporary unemployment, i.e.,

the population grew much faster than accumulation. This disproportion
was periodically checked through Tower wages which reduced the rate of -
growth in population and restored full employment. The Ereation of a

reserve army through technological change is not a part of this accumu]htiop ‘

[y

model. . .-

/
B .

In this chapter, we will see that Marx tries very hard to set up a
' M L] Q
model incorporating long term unemployment which is independent of'the rate

of growth in population. It will also be seen that his attempt to achieve

this task is not very successful and depends on some dubious assumptions.

In Marx technological change seems to work both against the workers

3

and the capitalists as noted[by J. Robinson, It creates an ever increasing

_industrial reserve army. A part of the population is coﬁdemned touidleness.
It also works égainst the® capitalist. class by reducing the;{ate of profit
in the Tong term. We believe that in Marx the negative ef%ect of technological
change on the wonkigé class is’thréugh unemployment rather than through
the depressed real wages: The industrial reserve army checks the rate of
grdw;h in the real wages and may temporarily depress it, but there is no
gvidence in Marx's works thath%t continuously reduces it to a minimum
subsistence level as Lasalle argued or as in the Malthusian' mechanism.

Even though there are certain passages in which he comes close to this V 2

view, one can hardly trace it as a consistent view integral to his ana1ysis.4

0

\ .
His arguments on the impoverishment of the working class are ambiguous
if this impoverishment is to be interpreted in terms of wages. Even«though\\\\

Marx does not believe that the introduction of new machines will benefit
@ -
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the working class, his_arguments concerning the absolute 1iving standard
»0f the employed workers are not very clear. We have already cited several

S

specific examples where hg sees the pgésibility of an increase 1ﬁ\the real
wage ;ate when prqducti;ity js increased. Obviqusly, one could ;150 trace
other references where he is defending the opposité case. One.could,
moreovgr; argue that he is iﬁdicating a re]at&ve impoverishment, i.e., a
relative shift in wealth in favour of the rich acconipanied by‘an'ébsolute
increase .in the real wage rate of the workers stjll employed. In short, the\\
anafysis of the income distribution in harx is ambiguous. On the other

hand, when one focuses on, technological unemployment, such ambiguity

ceages. It is main]ylthose who find themselves in the IRA who are
impoverishgd. &,

8
“ )

s

It is not our task to make a case for.discarding the Marxian notions on
: .

income distribution. The foregoing comments indicate only an alternative

interpretation based on tech;o1qgica1 unemployment. Not much emphasts has
been p]aced,Qn this by Marxist or non-Marxist economi;ts. We will continue
\td emphasize this aspec} and refer to the role of incame distribution enly

insofag as it is directly relevant for our study.

Given the brief summary above, Marx's long term analysis of technological
change and emp]oymentpwas novel* for its time.” It goes beyond Ricardo who
saw the’problem as a temporary inconvenience. ‘It becomes a long term
prob]em. Marx states: "...[S]ince machinery is continually seizing upon-
new fields of production, its temporary effect is really per“manent."~5 The
individua}s in gsgk;;;erve army may not belthe same people for extended :
periods. H. Jerome points out that such upemployment "ﬁay be a pool made

4 R
up of ever changing individuals but even at that it represents in a sense &

“

Cp 6
more or less permanent addition to the volume of unemployment." .
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Marx's long term analysis abstracts from tﬁé periodic capitalist

s o

crises arising from the difficulties of realizatioh. As we have seen,

Say's Law in its narfrow sense holds, i.e., all output is sold at its value.

Unemployment is not due to the inability to sell the odtput and, hence, to
recover the advanced capital in addition to a novmal rate of profit.

On the cohtrary, given full, capacity utilization, it is due to the

3

,‘ ‘hecreasing labour absorptive capacity of an ever increasigg capital stock

in the accumulation process. This decrease in the absorptive capacity, as

\

" we wily, see, is directly and indirectly caused by technological change.

In summary, the Marxian long term ana]ysi§“{s based on a moqgl of
capital shortage which is attributed. to r@pid technological change. We
have already cited Marx in the previous chapter with respect to the !
insufficiency of the means of production to employ available labour. -
L8we also points out that "the case for a 'capital shortage' found a new

. |
protagonist in-Marx."’ However, he does not analyze how this capital

¥ shortage occurs in Marx. Our analysis in this cHaptd?vﬁ]] demenstrate

" the rationale behind this shortage.

We admit that a.long term analysis which excludes cycles (crises)

—

is but a, partial ekposition of Marx's ar ﬁents. Even though Marx himself

offers such a crisis-free analysis in hi
t

reproduction schemes in the

second volume of CagitaT,B his discussions elséwherg indicate the .

* 4

inevitability of periodfc fnterruptions in the accumulation process.9

When he analyzes these, he abandons Say's Law.]0

We will be treating the
crises separately in Chapter V. It should be sufficient to nqte that the
refatibnsﬁ%p of technological change and unemploymefit to crises is very .
§ketchy and incomplete in Marx. What is much more explicit in his works is

the effect of. technological change on employment when there is continuous
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capital accumulation. It is our objective, as already indicated in
.Chapter I, to identify the-different levels of analysis to clarify the

meaning of technological unemployment in Marx. Hence, the crisis-free ,
4 )
leng term accumulation is an explicit level of ®analysis in Marx. Whether

/the short term, long term and crise; models can be reconciled is an

important question which we will return to both in this chapter and at the

/
,A end of the next chapter. Marx does not achieve this reconciliation. ~In

&

! this sense, technological change, which is the richest field of investigation

in Marx‘s,wost, is also the least rigorous one. Dialectically speéking,,

it is the strongest as well as the weakest theme in Marx.

/

Assumptions b/;y/ g
The following key assumptions will be maintained throughout this

a

chapter:

:

(1) Surplus is the only source of accumulation and all of it is used

s
o

. for accumulation. The workéks consume all thejr incomes and do not
contribute toféap%ta1 formation through personal savings. However, Marx
seés'that the workers may also save. But their motivations are different
from those of the cap%ta\ists, i.e., they do not save in order to increase

4

their wea]th.” Their savings serve as a hedge against "old age", "crises",

3
s

periods of "illness", etc.H These savings will increase the capitalists'

. bower to accumulate. T2 Marx does not see this fund as significant.

Wle have previously indicated that he also takes capitalists'
consumption into account. He seems to assume a constant propensity to

13 The rate of accumulation is not

consume on the part of the capitalists.
determined by an increased propensity to save. Although Marx can be

criticized on this ground, ;e could not have calculated this propensity.

o
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Moregver, this is not, a source of difficalty Tn the ¢Yagant jcapte t Og
.

Q

] - . s . - " . ' ‘
we’ have already seen, if the capitalists®consumé alllof the.surplus, no

accumuiqtion M1]1‘take place and conSequently, no cbﬁpensat1on.3 On the

other hand, equating surplus with accumulation, 1.e., saving with investment

in,moderq parlance, can be objected toiwﬁthfn,thé Keynesian theoretical

a

framework.]4 The important point is that .the Keynesian objectien cannot
. . o . c s
refute Marx's Tong terr technological unemployment hypothesis. Inadequate

demand will only accentuate the level of unemp]oyment whicn éxists in the

¢ \

Marxian model even when Say's*law in 1ts narrow sense holds ¢ In the
Keynesian context, unempToyment 15 due to. 1nadequate demand when the stock

of capital 1s gﬁven.\kﬁence, additional capital requirement to equip

. . ’ ) 15, .
workers 1s not an 1ssue. . '

'

_(ii) Profits and surplus are identical.. In other words, the surplus
product extracted 1n the production process. 1s assumed to be sold and 1ts

. + ! 7’
value 1s realized 1n an equal amount of profits. Surplus 1S, moreover, the

sum of rent, interest and ndustrial profit.]s B

¢ !

a

(111) Machines are employed at full capacity. Marx s not explicit

on thts. However, this aééumptvon must be made for two reasons:

]
a) ﬁhe organic composition of advanced capital becomes an :
ambilguous concept if machines are used below their full capacity. This may

imply a reduction in the'number of workers and an increase 1n g without

technological change.® 1

s

\ o
(b) Full capacity utilization means that to 1ncreasilfmpﬂoyment,

further accumulation in both cdnstant and variable capital ﬁus; be

forthcomxng Otherw1se employment can be 1ncreased without 9n 1ncrease 1n

,-constant Caplta] Aga1n this assumpt1on 15 a restatemenn of\Saj s Law n

1ts narrow sense.
< N

©
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(iv) The length of the workingeday 1s unchanging.18 In th}s way ,

>

the creation of absolute surplus is ru]ed°out*in order to focus on

“~ v 4 .
technological change and the creation of relative surplus. The intensity -

i

of work, however, can change with technological progress.

@

(v) The periods of turnover of constant and variable capital are
constant, This assumptioﬁ will be maintained even thoughit is a serious
simp]ificafﬁon,obecause téchno]dgica] change embodied in new machines

extends the durability of the machines and hence, the turnover period of

constant capital. It may also reduce the turnover periodi%f the advanced
variable capital by intensifying work and by shortening a single period of

production. WMarx discusses the effects of the changes in the turnover
. . - . ’
19

o

periods on.the rate of profits and accumulation. We will return to the

questions of the durability of constant capital and obsolescence through

technological change in Chapter, V.

(vi) Population and the supply of labour are growing. Marx's

discussion of the role of the growth in the supply of labour is a,source of

&

difficulty which we will evaluate critically.

Y L4
The assumptions listed above are the fundamental ones. A given wage

rate cannot be assumed. It increases in the long term. We have already

seen, that allowing the wage rate to vary introduces ambigquity in the
Y
definition of.q. It also damages the use of changes in v an index for the

)

changes in employment. Marx is aware of this difficulty. If wages

-

increase, then, ™increase of variable capital...becomes an index of more
labour, but not of more labourers emp]oyed.”20 This aﬁbjgu1ty cannot be
eliminated in the Marxian context unless one is to di@cé}d the employment
question. In our métheﬁ%tica] formulations, we will maintain a constant-

t

o ————

%
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ywage rate in order to simplify oyr formulations. The significance of the
L 1 -

changes in W has already been evaluated in the previous chapters and need

©
oA 4

not be repeated. - - , '

-« »

<o 2. Scope of the Chapter .

—

’<In the ﬁresent chapter, we do not intend to develop or rep;bduce the ;‘
Marxidn models of simple and extended reproduction. Thesé:two—sector
médels were ﬁot designed to ana]yzé the e%fects of technological change.
The simplte reproduction model involves neither accumulation nor‘techno]ogiea1

{
change’, The extended reproduction model as formulated by Marx indicates

only the necessary conditions for a balanced growth, }.e.: when dispro-
portionality does not occur. In this,model, Marx assumes an unchanging q

anq a given rate of exploitation. We agree with thevcriticism'voiced by
DeSai,/who states: "The tendency of the rate of profi? to fal], for the AN
organic\ mposition of capital to rise, for the reserve army of Habour to
swell-all tRese have no place in %he scheme of expanded reproduction as

outlined in Volume II of Q@niﬁal.“Z]
1y

1
Si@il?r criticisms have been made by
22

Yaffe and Morris..

o

Our emphasis will be on the literary commehts made by Marx e]se?here
in his works where these elements are analyzed in conjUncgion with
technological change\and uhempioymeni. The long term accumulation model
under study in this chapter is not to be confused wita Marx's gpecﬁfic
extended reproduction scheme which exc]ydes techqg]ogiia] change. The
%é&pr simifarit; between the two is that they bo;h abstract from cr}ses. .
What we %?JT“Be suggesting is that Marx also has a crisis-free accumulation
mode] whﬁch\incorporates technological unemp1oyment: This is to be traced

through his less formal comments. h

-

«
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- 3. Tyves of Accumulation and Lechnological Change
o %

Marx indicates bas1ca11y two types of accumulat1on in 2 cap1tq11st
system: 23 ; ’ . .
(i) Accumulation on the basis of a given d, 1.e., when no technological.
change occur ; C ) K
a (ii).A/aumulat1on on the basis of an 1ncféas1ng i( i ; s when .
| techno1ocha1,chang 1s embodied in the o]d as well as the add1t1ona]

[

capit&]s. ‘ K

He con3iders (1 ko be unrealistic for extended perwods He calls any
assumption that long tenn accumulation w111 occur on the basis of a given g,
a "nefarious presupposition.’ 2? Such accumulation does not inforporate -
technological change and'cannot be maintained with a given sﬁEb]y of.
1abdur or with Gne which is growfng at a.s1ower‘rate than the rate of ¥
accuﬁu1ation.25 The capitalists are‘obliged to introduce technological
change to offégt the effects of the increase in the .wage rate or to
in;rease the rate of exp]oitat%on under competitive conditions even if
the wage rate does not increase. In this sense, acéu%u]ation in Marx °®.
always involves technologicat change. In the chapter on the "General Law
of Capitalist Accumulatfon," he states: "The mast important factor in this
Jnquiry -is the composition of capital and the changes it undergoes in Ehe

course of the process of accumu]ation.”26

The quantitative increase in capital goes hand in“hand'with a

°

simultaneous change from v to C. Accumulation on the basis of a given q'
is a phase whose duration is progressively reduced owing to the competitive
struggle. "The intermediate pauses are shorteﬁed, in which accumulation

works as simple extension of pﬁoduction\on a given technical basis.”27
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o ' ~ As technelogical change is embodied in fhe additional capital, this

v ..
change also revolutionizes the previously advanced capital or the capitaT

-

already.ip existence. "Every introduction of\ﬁmproved methods, therefore,

“wiorks'»almost simultaneously on the new capital and on that already in

action."28 It is important to note that when Marx refers to techno]ogica]~
' " i T !
I change, he often uses the term "revolution" to indicate that the new
o » -3 °
“’,/’/ technology is significantly superior to the techniques already in use.29 .
\2’ hd

This is probably related to his implicit assumption thdt reversal in e
' ! 1 ’ * - j
techniques will not occur even if the wage rate falls substantially.

'L‘

p/ﬁ“;\ipe foregoing section sumﬁérizes"the types of accumulation and the
interrelationships between thef. Howevery in this form, Marx's comments

are too general and overlook certain difficulties. .
. . .

. Y
. Even®if it is accepted 'that the Maexian bias,39 i.e,, the tend%ncy

of q to increase, e;ists, it cannot becfr@EEd that it will accelerate, The
capitalistic motivations are not suffiéientito warrant this, For‘this bias
to accelerate, one mu;t:also éssume that saieﬁtific’and technologicdr
:kndwledge a;e»readily forthcomipg. Eveﬁ then; technological éhaﬁge wi]i
"not “simultaneously" affect all the branches of the economy; new and old |,
cag1ta1 alike. He does not analyze the determinants of the rate of -
-di%fusioﬁ of technology. He contends that "the ve}y progress of caﬁita]
accumulation involves simultaneously a 1Arge vo]umé'of capital destruction,

-

The clear. implicatign is that technologifal change increases the rate of

. [

obsolescence of the machines in use in such a way that they are scrapped

. fagter. He must, then, beuaseuming that the new machines- reduce the total

w31

, cost df production for a given level of output in such a way that the savings

A

> are greater than the residual value of.the machines to be scrapped.

o i

, ~

.
&

)

. ) . |
Gourvitgh points out ﬁhat in Marx there are two types of "destruction -

£y
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of cap1ta]":%?‘ the first type consists of idle machinery dnd equipment

"and the secohd one tohrespbnds to the depreciation of value§. C}eahTy,

!

v

«
in the first case unemployment will increase. However, in the second !

case capital destruction is‘nottnecessarily injurious to emp]oyment In~
-
fact, it may fac111tate expansion by restorlné profitability part1cu1ar1y in

a recession. *Capital destruction will be ana]yzed in deté(] 1n‘£hapter v

on crises because its significance n crises is rather substant1a1ﬁ

-

- “ . LY

It has also been pointed out that "a& constant organic composition of

[N

capital is compatible not only with economic growth basedoon one techniqué - ¢//

, but also with rap1d technical change," and that "a _change in the organ1c

“ °

' compos1t1on of cap1ta1 is mot necessarily accompan1ed by technical change n33-

This. is a valid cr1t1c1sm and shows the 11m1tat10ns of Marx S épparatus

Neverthe1ess, we have already indicated that Marx cqnnot be criticized for;h

" having overlooked these objections. We have seen that j can change .
independent ofetechhhlogical ‘thange in Marx and that the rise in q, if in
relative terms because of é decrease in Q, is not, inafact,°1ébohh o 3
displacing. Marx'suqualihiqatjons jn Theoﬁé;of SurpluéEValue indicate .

this awarenBS§.34 But, in his general argumentsy he tends to dismiss many

of the forces such as savings 1n constant capital and technological change

‘ - [y v
that may require no additional constant capital (not in. aggregate sense)

Q

s inadequate countertendéncies.c According\tb\hiwp th%y will not offset -
1 -

the tendency of g to rise

‘ S ¢
T

whether technological change takes~pTace rap1d1y or s1ow1y does not .

.appear to be s1gn1f1cant in Marx s anélys1s 35 The gradua]ness or thg

rapidity of change are moref1mportant 1n the c]ass1ca1 %na]ys15\3q If -

changes are gradual, the market adJustments may have more time to become

- 5, v

effective to e11m1nate the short term 1nconvenxence of unemp]oyment 37

®

C\'

B
-
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. w '
However, Mawx's analysis does not appear .to depeng-oh subsequent market

adjustments through the choice of inputs, but on accumulation.
. . ’ i
é

His assumption on fixed coefficients excludes adjustments on the

38

bgsis bf a ngen technology. It must, pewerthehess, be pointed out that

rapidity of techno]og1ca1 change must be- p1ay1ng a part in Marx's analysis.

He sees a continuous wave of changes that are clear breaks from the existing

techniques. They make the existing techniques obsolete under foreseeable

~

i
price relationships. Clearly, this is still open to objection.

- Technological change is pot always of this type.

a

Nevertheless, we bglieve that -these weaknesses are n6t sufficient to
refute Marx's hypothesis. As we have often indicated, a more fundamental
weakness lies in his-separation af technological change from accumu{ation.
In‘other words, he does not see a high rate of accumulation as being
dbssib]y necessary for techno]ogicaT change;, even though the former,

/according to him, always incorporafés the Jatter. He states: "The

i -

additional capitals in the ggrma] course of accumulation serve particularly

“ i ' 2
as vehicles for the exploitation of new inventions and discoveries, and

*

indusPrial improvements in @fnera1."39 His model is an

incomplete portrayal of -technological change. This is a criticism which

-~

can be directed at his ana]ysHs within his own framework. The criticisms
which hold that not all technological chamge increases q or that technological

change is not so rapid as to make the neo-classical mechanisms ineffective

~
g e

are tenable. Even though we will rntegrate -these criticisms into our - S
ana]?sis, we will point out that the weakness indicated above is probably

as seriols if not more. This aspbct has not attracted mdch attenfjon in,

A

literature. . -
» A

¥ The.

| \

The role of centralization is also-rcrucial to Marx's analysis.
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~

centra]1zat1on of capital in the hands of fewer capitalists makes 1t
-
pogsibJe to increase q without accumu]at1on. He states: “...[Wlhilst

centralisation thus.intensifies and accelerates the effects of'

r T e

accumulation, it simultaneously extends and speeds those revolutions in

the technical composition wh}ch raise its constant portion at the expense

of its variablexpﬁrtion, thus dimfnishing the relative demand for labour."#!
In fact, centralization occurs fsster than aqpuﬁg}afﬁon.42 It is hastened

through the development of credit facilities ‘and the elimination of

smaller capita]s.43 Centralization makes 1t possible for some capitalists

to acquire large amounts of capital from the other branches of the economy
Q
since "large installations of fixed capital presuppose possession of large
~

amounts of capital."44 Smaller capitalists are exc]uded.45

R
~

“

We 'must note that this centralization pvoéess pffers a fuﬁthef lﬂ~j
explanation for our contention that Marx does.no; §éesﬁhe neces;fty for
net accumulation for the introduction of new technology. Capité] which is
in use in other brancbes of the economy is restrdctured so that the
organic composition of the existing capital increases. In faét,pthis

exﬁi%nation can be used for our short termaanalysﬁs‘in Cﬁapteé I11 where

“initial surplus was disallowed in the introduction gf the new machines.

Moreover, his content1on that centra]12at1qp will occur faster than
accumulation implies—that q may indrease even faster than accumulation.
This ana]ysis’supports"ou: view that }apid tgchno]ogica]‘change in Marx /
dbes not requ%re_high rates of accumulation. Moréover, we will seé‘in this
chapter &hat even the reduced rates  of accumu]aggon do qot appear to slow
down technological change. In Chapte} V, it will also become clear that
ha~sSees .the dépression peri@d\és a time when substantial technological

change of the labour displacing type occurs.

) © - -

Ll
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In the rest of this chapter, we will not refer to centralization.

Its effects on accumulation and techno1bgica1 change will bé¢taken for
granted, It is, however, imporfant to realize that Marx's analysis has
the rudiméhts of a theo?y on the formation of monopolies through
techno]ogiéal“change and accumu]atién. The possible modifications implied
by this could be integrated into the Marxian prediction cbncerning
technological unemployment in a non-competitive context. Since we intend

to remain within the original Marxian ferework, such an analysis will not

be carried out.

¢. The Marxian Qace

Marx's *accumulation model embodying techno]ojica] change is a portrayal
of‘a race betwegn workers and néy machines. It is a race‘in which the
workers are the losers in terms of employment but not neéessari1y in terms
of wages. °* )

wiﬁﬁ a given g, the demand for labour is a direct‘functioé of. the rate
ofaaccumu1aﬁion.46 A 10% increase in capital (both v and C) will, ;ﬁen,
mean an‘equivalent perceqtage increase in emp]éyment: Both v éﬁd C must

grow proportionately even though it is the increase in v that is directly

relevant in measuring employment. VYet, employment cannot be expanded

* -without the machines. It {s the size of required C that presents the real

bottleneck.

! ‘ .

lthen q a]sp increases‘in the accumu]atjon process, the demand for
labour is not only determined b? the;raie of accumulagion but also by the
rate of change in q. Accumulation increases the absolute -demand for labour

but technological chénge'reduces the relative demand for it, i.e., the demand

for labour grows at a slower rate than the rate of accumulation. We will

A
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shortly derive some mathematical relationships in order to analyze and

critically evgluate this race.

quotations from Marx to illustrate it.

£

' ’ *

-

- We
2]

be11eve that they will fac111tate our. subsequent ana1ys1s

eqp]oyment will increase in the long term.

On the one hand, thereforej?the additional capital
formed in the course of accumulation attracts fewer
and fewer labourers in proportion to its magnitude.
On the other hand, the old capital periodically
reproduced with change of composition, repels more, .
and more of the Tabourers formerly employed by it.

D 0
This qualitative change in mechanical industry

A

continually discharges hands from factory, or shuts
its doors against the fresh stream of recruits,
while the purely quantitative extension of the
factories absorbs not only the meg thrown out of
#work, but also fresh contingents.

A .
What are set free are not only the labourers
immediately turned out by the machines but also their

« future substitutes .in the rising, generation, and the

" additional contingent, that with ‘the usual extension 49
of trade on the old basis would be regularly absorbed.

.[A] relative decrease in the number of hands, is
consistent with an actual increase.

1
1}

Presently, we wish to cite several

200

"Even though they are lengthy, we

Marx is explicit in two of the guotations that the absolutg level of

There are many other pasgages

3
where he repeats t_his.s1 He does not appear to give support to the very

peséim%stic view“that at some point in time, capitalism may virtually

eliminate the jobs of most people through automation.52

We will,

howeyer,

indicate that despite Marx's different claim, his 10916 can be used td

arr1ve at thi1s pessimistic v1ew which he, at one point, also supports

exp11c1t1y 53 This aspect w111 be postponed in our d1scuss1on

;
We will assume, as Marx does, that the displace

K

*ent effects through the

actual adoption of the machines are being more than fully offset through

b

" accumulation in- general.

IGN

In‘this ca§e, technalogical change reduces the

[}
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¢ rate' of expansion in employment. The Marxian race can be, then, divided into

two parts:

(i) Net disp]acemenf of labour occurs as the organic composition of

advanced capital which -already exists increases. The implicit assumption
R 4 . o, T
is that the previously advanced capital 1is recovéred in total, and that it

3

undérgoes the change explained in Chapter III. ’
(11) Decreasing capacity of the additional capital to absorb the
displaced waorkers p]ué the® additional werkers -entering the labour force for

N
the first time.

‘

- # : '
le have fully ana]xzed/gﬁ) in Chapters II and III in the absence of

o -

simultaneous accumulation. }This is still a component of the accumulatfon

g
54 *hen accumulation is also occurring, technological change is

process.
embodied in the additjonal capital while 1t also transforms the o1d
capital. Then, (i) and (i) are processes that can be separated at g

theoretical level. In the rkal world, the processes are more complicated.

¢

- The increase in- the aggregate Tevel of employment will be due to (i1).

", This distinction between~(i) and (i1) must be maintained in a theoretical

—

context because it is fundamental to Marx's analysis. He di§tinguishe§

technological change from accumulation even in the long term when both are

taking place simultaneously. As we have fréquently indicated, this view

. {
is opensto criticism, ’ ?’
4

. ‘.
S The general compensation for (i) is not,racé ding to Marx, becaugg\\\
of technological changé. In fact, techno]ogica]uz:lqge works against
employment in tﬁb ways:
(a) The increase in g decreagés the absolute level of emp1oymeﬁt in

the absence of accumulation or decreases the relative demand for labour

wgen accumulation takes place. We will call this "the direct effect" of

r

|

e
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an ‘increase in q. This *s a direct effect iq/the sense that the effect of
the increase in q on the rate of profit af accumulation is excluded.

(b) The increase in q has an indirect effect on employment through

AN

its effect on the rate of profit and hence, on acgumu]at?on.

Marx does not make this distinction. In fact, he does not c]ggr]y
integrate (b) into his analysis of technological unemployment. We will, ,
in most of this section, Timit our study to (a) by ignoring the d1leged

secular tendency of the average rate of profif to fal]cwhich is behind (b).

Laygr, it will be ihtegrated into,our discussion.

" After this necessary detour, we return to the ‘concept of general

, compensation which is explicit in Marx. Even though acqumulation in the '

/

/

K;ture will gventua]]y compensate more than fully for the immediate effects

technological change unaccompanied by’simultaneous accumulation, Marx

is not consistent on the duration of suéh unemployment. On the one hand,
) A .
he tends to argue that the particular individuals displaced may remain

unefiployed for pro]ohged 6eriods because it may take time 'for capital to
\ .
achieve a sufficient size to be advanced on the basis of a higher q. Then,

L

compensation will be through the employment of fresh contingents in the
" future. However, in the quotes cited, he argués that the disp]acéd ones
may also be absorbed. More réa1istica1hy, once borrowing and credit:

fac111t1es are allowed into the model, compensation will be partly in terms

¥
-7

of the di'splaced workers and part]y in terms of the new cont1ngents

ol
Giwen this .general compensation in the long term, it.would appear, as

\ earlier indicated, that there should be no technological unemployment, VYet,

<

Sthis is not the case in Marx. Even though accumulation offsets the |

immediate tabour displacement effects of fechno1ogic41 change, i.e., the

<

3 .
absolute employment increases, the level of unemployment also increases.

1
§

L
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Stated differently, the rate of growtﬁﬁép émp]o;Tent is less than the rate

of growth in the supply of labour. It is not clear whether Marx means

1ncreaswng rates of unemployment or 0n1y 1ncreases in the number of workews .

unemployed. Ev&n a decreasing rate of unemployment is consistent w;th .
s ingreases in the absolute volume of unemp]oy@gnt Sincé there ishnot”clga;

evidence in Marx for choosing one 1nterpretét10n over the other we will

be using the "level of unemployment" instead of "rate of unemployment" ahd

n

refer to the absolute number of workers unemployed. Further spécification

e

is not essential for our analysis. In the chapter on crises, we will see -

that the earlier quotation from Eagly will also find some support.
\ - .

L)

»

%

According to the last two gquotations cited, Marx eqﬁates the
decreasing ceapacity of additional capital to absorb labour with ‘an increase
in actidml uﬁ%mp]oyment It will become clear later in this section that

this decrease in the re1at1ve demand for labour cannot be equated with an

_actual increase iin the industrial reserve army (IRA).. Further assumptions®

are required. Before we develop this analysis, we Will first formulate
and diggkss ghe conditions under which there can be full or over-full .
compénsgtion in the Marxian scheme when aceumulation and technological
changé ogcdr simultaneously.

s

For only full compensation to take place, the following re]at1onsh1p

wilt have to ho]d: ( " . ,
o7 / ' ~ ¥
ARC, _ AACq ABAC )
AT a
0 l" + qo 1+ q‘] _ g__l__']
\ v [ W
S

“ where: a; > dg-

The additional capital in the accumulatio?%process, i.e., AAAC, embodies

lags, the old
4 ags e o

new technology as reflected by a higher q. ‘Ignoring time
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»

. ,
capita] AACO, undergoes the same type of technological change. The, first

term on the right 1nd1cates the decreasg in employment. This,.of course,
! I
need not occur when accumulation is occur1ngg;8mu1taneously «he second

\ - term shows the compensatory effect of accumulation. When the net result
., v\

is zero¥<the absolute level of employment remains constant. MaFx doe$

. not have such a formulation but comes close to it 1n the Grundrisse when
P

he states:

The total capital which would be necessary in order
"to employ the old labour time is therefore = to the
, 01d Tabour fund multiplied by the denommator:,; of the .
" fraction which now expresses th% re1at19n of the : <
labour fund to the new capital.2 - .

¢ >
o ‘b

’

ou? formu1at1ontws essent1a11y the same as the one dertveiijn Chapter - .

t‘ ITI. The onfy difference is that 1n th1s case, AAAC represents the total

»

surplus %nvesteg an?not,on1y the.ﬁav1ngs due tgftechnolog1ca1 change.

' = This formulation can be reduced to: (jy
AAC0 AAC, .
0 ='*a% . 1"y o
W W T !
= . ' a.
where: AAC] = AAC0 + AAAC. ) ’ %{
o N 7 3
We can use this relationship to separate the effects of changes itn g
¢ .
;ns and the rate of accumu]at1on, and to 'specify the c8%31t1ons under which "
— .
full compensation takes place. Since W is common to both terms$ we can
- - & -
‘ e]imin%te it. Ao
3 ‘ 0. \ ‘\m hd
(1) AAC0 : AAC, ) ) D
1T + 9% T+ a |
e ! ‘— - QN
i) 1+ MAC
o 1 - e s - | :
) ‘ \ % 0 ‘ . :
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(if1) 1 +q AAC(; ARAC
vl (Since AAC, = AACq + ARAC)

- T+a, RAC, \AAC, .
s » " v .‘ \
(TV) 1 + Q] - 1+ AAA - .
’ T +q ARC, | ‘
.{l". N M* ! ) - '
z C(v) +ﬂ - 1. bAAC T
T+ qq AAC, '

v

\

(vi) (0 +qqre= (1 +qy) _ MAAC
T t+aqg AACQ

(vii) q; =gy  MAC
T +a,  PAC, - :

(viii) _ag = AMAC

T oy ARG T\

In (viii), the term on the right indicates the rate of accumulation
,/Awhereas the one on the left is an approximatioﬁ of the rate of change in q.
.‘£1ear1y,_the latter is less than pg. ‘'hen the numerator increases as
. 90 ‘
technological change of the Marxian type takes place, /g will tend to
. 1 -qu ‘
approach pg. We yil], therefore, refer to it as the rate of change in g -
d, -

" even though it is Qé]y an approximation. (It must be récalled that q fs

normally greater than 1 in Marx). ;

A

@ \

s
|

When the rqie of accumulation equals the rate of increase in q for the
economy as a whole, the absolute level of employment remains constant. Marx
does not emphasize this case except when he states: “Consequently,

accumulation does not have to set new labour in motion, it may simply_girect

¢
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the labour previously employed into new channels."%® He also states that
‘ . |
for "the same mass of labour to be employed", when the "working population

1s constant”, the 1nvested capital would have to increase if q is also

increasing.57

When the rate of accumulation is greater than tﬁe rate of growth in q,

58

the -absolute level of empTo&ment increases, In this case, there will be

more than full compensation for the effects of technological change.

59

This ;5§u1t is the dominant one in Marx's works. lle are in this analysis

assuming that the supply of labour is forthcoming, The complications

raised by this assumption will shortly be integrated into our ana]ysisQ
. .
wo- )

I
N -

Given our mathematical relationship, it is also possible that the
absolute Tevel of employment may fall in the long term. This %i]] occur

when the rate of accumulation is less than the rate of 1ncrease in q.

"Even though Marx does not appear to emphasize this possibility, at one

point, he says: "A development of the productjye forcgs which would ——
diminish the absolute number of labourers...would cause a revofution,
because it wou]d‘puf the bulk of the population out of fﬁe ﬁunnfng."60 ,
Atso in his criticism of Ricardo's viqﬁgthat accumulation, by increasing’

the demand for 15bouéx will put pressure on'the wage rate, he states'that >

"the demand for labour can decrease absolutely or re]ative]y."s1

Most of
his explicit analysis éf technological unemployment, however, gives little
support to the more pessimistic view that apso]ute lTevel of employment
will decrease. Nevertheless, these duotati;ns re%éa] a degree of
confusion in Marx. Giver the mathematical formulation and the underlying.
logic which are explicit in Marx, this result must be a possibility. Why

Marx implicitly assumes that the rate of accumulation will be greater than

3, -
the rate of increase in q so as to, incredse 'the absolute level of employment

[
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\ -

is unc]éar. This choice appears to be arbitrary°and does not follow

\

! .
from hi% theoretical framework. It will De seen that his contention R
cogncerning the falling rate .of profit, i.e., the indirect effect of the
}ise in q on accumulation, cap"a]so be use® to support the more pessimistic

view. ° o N

[\l

-«Marx's c@pice is most 1ikely based on historical observations rather ; Y

<.
£

than'on a tﬁeonetica] féundation. Given the dist{ncéion he makes beﬁ@gén
technological chéngg and aécumulation, a distinction which is exp]iciétii?
in our formqgation, thére is no theoretical reason why -the rate of change
in q cannot exceed the rate of accumulation. GiVén his implicit
a;sumption that the rise ih q does not necessitate prior net accumulation .
to be used in bringing about the technological change, such an outcome

- °

cannot be excluded. If he had suggested that the rise in q necessitated
a priok incréa;e in total éapi#il/igyanced, hé mighf h;ve a;oidedﬁsome of
\the confusion., One could, then, plausibly claim ;Zat the rate of
accumulation might ekceed the rate of increase in q'sb asbto’increasg the
absolute level of emp]oymenp. However, eyén this would require a
qua]ificatién because a prior net accumg]étion does not necessarily mean

that q will increase less than the rate of accumulation. In short, why

he assumes that’the rate of accumulation will exceed the rate of increase

" On‘the othér hand, if he suggested that technological change required
much higher‘nétes of accumulation, his short term analysis could not be
maintained. His results would be reversed because,the construction and
adoption of macﬁines would be accompanied by increases 1in the absolute ‘

Tevel of employment. Presently, it should suffice to note that Marx's

prediction which maintains that the absolute level of employment will

\ .
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increase is historicafly correct, but his sgparation of technological
change from accumulation is also consistent with the, opposite result.
[

His theoretical apparatus does not explain his correct observation. One

L 3 ’ v
way to resglve this ambiguity is to argue that Marx also saw accumulation

in some firms occurring on the basis of a given g which, in turn, depressed

the rate of increase in the average q in the economy below the rate|of=

»

accumulation. Even though this is a tenable explanation,, it contradicts
Marx's assertion that aécumu]ation without technical changq will be Tless

significant as capgftalism develops. ,

*

We will not resolve this problem presently. We will continue to

assume that the absolute level of employment increases in order to outline

>

© ”

his analysis. We will later see that %he problem cannot be resolved on

-the’basis of his approach.

'

5. Constructive.Technological Unemployment and
Long Term Unemployment i S

»

As\indicated‘ear11er,\Marx equates the re]gti@e diminution in the
absorptivé capacity of capital with an actual increase in the }eserve
army in the long term. This argument rgquires an assumgtion about‘the -
growth of the 1ggpur supply. In order to épecify tﬁe conditions under

which the relative dEEFease\ig;demand for labour corresponds to an actual
T

increase in the IRA, we will introduce a theoretical concept of unemployment
which does not necessarily corréspond to actual unemployment. We call this
"constructive techno]é@ica] unemployment." The term "constructive" %s
borrowed from H. Jerome's work outside the Marxist tradition. He calls the
theoretical technological unemployment, "constructive displacement'_.”62
HoWevér,‘er use of it in the‘Mafxian context is fundamentally different
frdm Jerome's usége where it is applied to the changes in pﬁgductivity

] L]
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“without reference to the availability of°capitalf An application sfmi]gr
to that of Jerome is implicit .in the Baden-WﬁrttembeEg study cited
1 ) LS

63

earlier, (See reference for the formulations in this study.)

°

_The CTU, in our context, is the difference between the leveT of
demaﬁd for 1abour,'wh{ch would have been generated on the basis of a
given g, -and the level of demand actually generéted when q increases in
the athmu]ation process. The CTU is a theoretical measure df saving in
labour with respect:ﬂﬁ capital. Whether this saving corresponds to an
actual unemployment depends on the rate of growth in the supply of 1épour;'
Marx's analysis implies that if the CTU does not exist, then, "the usual
extension of trade on the old basis" will regularly absorb the increase in
the.1abour force 64 He mp11e§ that when the CTU ex1sts, i.e., when q

/
increases, it will tend to ‘reflect itself in actual unemployment. We

will Show that equat1ng the CTU with actual unemployment is not correct.

/AACO ARG N [ MAC, | MG
]

CTU _{ + qo ;§+ a3 1. 1+ 9 1+ 9
W \ - W

D : .
where: AACy, > AAC; and the absolute demand for labour increases even

though q_also increases. r ’

1 -

4

The first term on the r1ght indicates the actualgwmcreaﬁ in demand for

’

\J
labour when accumulation is accompan1ed by an 1n?rease inq, ( fhereas the

second term measures the add1twona1 demand that wou]d be created if

o

accumulation wéYe to occur on the bas1s of q0 ) The formulatidéh can be

-7
reduced to: Q;j " )
AA&'] sr.‘i;. AAC]
. A J "'JWT;,-_‘_—-— -
cTU=1+g0.1+q LT !
W =W ) }
v, W

/ - - 3 * -

In this reduced form,fwe\dre d%alingnwith total levels of employment
. B
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) \
under alternative conditions. The first term on the right shqws the total
demand for labour that would have been created if AAC; were advanced on

the basjs of thg lower g, i.e., qO The second term shows the actua1

~

demand for labour given that q has 1ncrea5ed to q] Obvigusly’, as long as

*

9 > 9g» the CTU will be positive. Th1s is not, however a basis for

-~

arguing that technological change wild cause unemployment For th1s to

occury the rate of growth in the supp]y‘bf 1ab0ur must be greater, than

the actual growth in the demand for labour. Me'can illustrate this in '

[s]

the foliowing manner:
-
" Lp: Init&@] Tevel. of employment

aAl:  Increase,in attual demand for labour when accumulation and the

rise in q take place simultaneously *

A

fo: Initial supply of labour-
")AS: Increase in the supply of labour G

" Assuming that CTU "> Q, the following formulations indicate the 4

conditions under which the CTU corresponds to.an actual reserve.army. We

will for simplicity, assume.-that full emp]oymenf initially exists in order

0" This assumption is made for mathematical convenfence only.

It does not exist in Marx. We®ill, in addition, assume that the rateﬂaf

to make § =L

. o . . . ) . ~. ” K] 1
iricrease in demand for labour, i.e., A, is made possible by net accumulation.

b
(i) The CTU will have an edual counferpart in the-IRA 1%: g,
50‘ Lo | LQ ‘ | a ) \
. ’

In this case, there are two poss1b1e outcomes
(a) If the\(ate of growth in the supply of labour is equal to the sum N
of the terms o the right, all of the unemp1oyment can be attrwbuted to

¥he labour displacement by techno1oa1ca1 change In this case, #f

¢
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. will be caused by the rise in q.

211
accumu]ition were to take place without a change 1n q,_ the CTU would be

zero, Full emp]oymeﬁt would be maintained. According to the quote cited

earlier where Marx assumes'that the increase in the supply of labour may~

be fully absorbed if q is constant} he clearly implying that unemployment
ords, ‘his tecﬁno]ogica]
unemp]oyment is the one depicted Ey (a). He does not, however, spééify
the neéessary conditions for 1t to hold.

(b) If the growth in the supp1y of labour exceeds the sum of the terms
on the right, the CTU will still have a fu11 actual‘counterpart in the
IRA, Th? increase in the IRA will, however, be gredter than tEé CTU. Not
all of the unempdoyment’ can be attributed to technological change, In )

other words:

Thus, if accumulation takes place on the bas1s of a g1veh*q, i.e.,
if CTU M\S\\unemp1oyment still exists. Part of the unemployment aﬁpears to

be caused by the inadequate rate of accumu]at1on

PN

Marx does not carry out such an analysis. Since he equates the CTU )

with the increase in the IRA, both (a) and (b) appear to be consistent with *

his contention. It is, however, clear in case (b) that not all of the

I

incréasq in the IRA can be explained by the CTU. .

. . 4 >
We should briefly indicate that Marx, in order to free his theory

. { )

from"a dependency on an excessive growth in population, offers éﬁ

explanation .for the inadequacy-:of the rate of accumulation. This exp]anation\
e [
15 based on the 1nd1rect effect 'of the rise in q on the rate of profit and

hence on accumulation. In this sense, the technological, unemployment is not

- only caused by the direct effect of the rise in g but also by its indirect

]
e

a

R -, : '
~ ~ ' : ,\/(‘
. .

© )
.
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.effect on the rate of profit. His technological unemployment is not only

the counterpart of the CTU but_also the unemployment resulting,from the

reducedr rate of accumulation, Then, Ea§e (b) can a]sb be explained

totally in terms of technological change. We will presently ignore phis‘r

indirect effect’. The main reason for this is that Marx's argument on the

falling raté of profit is, as we will see, untenab1g. His attempt to

divorce his predictions from their dependency on excessive rates of growth

in popu]at&ylis not very successful even though thﬁqchapter gn crises

will alleviate some of the criticisms to. be stated in this chapter.

a

°

(1) We will, now, Took at the tase when the CTU may not have a full
or even a partial counterpart in the IRA. This will be the case 1if:

£S5 <L, CTY o .
SO LO —T.O_ , . , .

Here, too, there are two possibp oﬁ'tcorhes:
S . £
(a) If S > 4L, then the CTU will have only a partial counterpart in
S0 Lo '

——————

Sg LO LO

,11tera11y, the relative saving in labour for any amount of total capiial

the actual reserve army. In other words: AS - AL < (TU. Stated

accumulation is greater than the actual unemployment.

‘ (b) If &5 < A, then the CTU has no counterpart in the IRA~=~In.fact
Xr . [
there is no IRA. Given an increase in q, the CTU will be positive, but it

cannot be a source of conce%gy On the é;ntrary, this sityéiion is t;e
most favourable one from the:ﬁoini of the™working class. Full employment
w111 be ma%ntained and, with thé increase in productivity, tpe rea} wages
wif? tend t; iﬁkrease. This clearly ié not Marx's long term prediction,
The capitalists will introduce new technology to offset the rise in wages.

However, the relationship between the rate of growth in the supply of

9

A
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1abour the rate of accumulation, and the rate of increase in g may be
-such that the economy may maintain full emp1oyment w1thout any pressure *
“on the rate of profit g1ven.a sufficient increase in the rate of _ '

exploitation. We shall see that Marx does not see this as possibiie due

to the alleged indirect negative effects of the rise in*q on the rate of ‘

° s 5 2

profit.

N
To prepare the framework for the mext sections, we w1Q1 summar1ze

the important aspects of the foregoing ana]ys1s _Firstly, when the

indirect effect of“q is excluded, the Marxian analysis.equates the CTU

‘with an actdé1 increase in the‘IRA. It is c{ear tha}Jsuch an argument .

cannot be maintained w%thout explicitly introducing the supply of Tabour —
into the analysis. Moreover, without specifying the rate of accumulation,
the demahd'for Tabour éannqp be .determined. Secondly, when\thé alleged
indirect effect of the rise on g is introduced, the rate of accumulation
and the rate of incfeasé‘in g cannot be treated separately. Then, the
demand for Tabour is determined by both the increase in q proper and its

indirect effect on the rate of accumulation.

Given the initial assumption that the absolute level of employment
will increase, the alleged Tong term technological unemployment must be

\

analyzed .in a context where the demand for and the supply of Tabour must

be treated simultaneously.

In the discussion ?f the ro]e?of sﬁpp]y of Tabour in the Mar%ian
model, we will consider only the direct effacts of the rise in q without
speci fying the determinants of the increase in capital. It will, then,
be seen that in the dbsence of, the falling rate of profit, the Marxian(

unemp Toyment depends on a particular assumpt1on on the rate of - growth in ,

_the supply of labour. It cannot be generalized. Later, we w11] ana]yze
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the role that“thé rate of profit Plays in ihf]uencing the rate of
~ accumulation and empioyment. Marx's arggment appears to depend omithis
if the gfowth in the supply qf labour is not to bé the most important

1

factor behind technological unemployment. .
§

Qur critical evaTLaEion in the next two sections will be within the
1o;ica1 framework of Mar* without introéucing criticismé from a non-Marxian
tradition.' Our‘objective is to demdnstrate that Marx's Tong tgrﬁ analysis‘
is fau]ty\eyen withfn its own pérameters. It must again be°;tressed that

these critiﬁjkﬁs are raised against the crisis-free long term model.

!

, 6. Supply of Labour and. Technological Unemployment

- )4
In Marx, the supply of labour grows faster ﬁ?n the demand for it

in the Tong term, excluding presently the alleged {Qctors depressing the
y \

rate of accumulation and thus, the demand for labour. The CTU, then, has

either a full or a partial counterpgft in the IRA. How this increase in

n - \
the supply of Tabour comes d%out is prob¥ematic. ‘ There may be two

possibilities according to Marx: \ ©
¢\ (i) Téchno]ogica1 changé increases the supply of labour available
x ‘
to the capitalist sector even with a given population. *

(i1) Populatien growth increases the size of the labour force.

’

We have already seen how technological change, by reducing the requirehents

of skill dr strength, draws women and children intg the labour force.65

In this ¢case, Marx is relying on his historical observations. ‘Another

*, source of labour with a given population is the coexistence of the pre-

v \

capitalistic modes of production with the dapita]fstic sector, Workers

or peasants freed from handicrafts and semi-feudal agriculture become

1

" Marx uses both of these mechanismsg He is clearer on (i) than on (ii).
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available to the capitalistic sector as these primitive modes of
i

production are transformed through technological and institutional changes,
for example, enclosyres. This.is also emphasized by Lenin in his analysis
of the development of capitalism in Russia.66 Thds, the Marxian approach’

makes the supply of labour an endogenous variable determined by the
3

capitalistic relationships. Both the supply and the demand are determined
’ ) ‘
by the movements of capital. He states: "Capital works on both sides at

the ‘same time."67 Accumulation of capital increases the demand for labour

»

and exhausts its supply while the increase in q displaces workers.
o

' Even though this analysis finds considerable support in the'early

©

stages of capitalism, it cannot be applied once the total economy has ~\
n 9

beed transformed to capitalistic relationships. Then, the reservoir of
labour, for exam61e, the "latent" compoﬁént of the IRA in qgricu]ture,§8
will have been exhausted. There is 11tt1é support in Marx's works for

the view that capitalism will always maintain a non-capitalistic sector

L

in a complementary relationship. The <ame view is expressed by Lenin. He

stddes: "It cannot be asserted that the number of warkers in small
industrial establishments or in manufactories must increase in a developing

capitalist society,.for the factory constantly e]iﬁinates the more
e

primftive forms of industry.”69 This is also parallel to our)e@r1ier

interpretation of Marx that the more primitive sectors ‘characterized by

J
low g's cannot be sources of compensation for too long.

»
4

It is also possible in Marx that accumulation may take place over
short periods with a given population even if the sources above do not

exist.70 When the total demand for labour increases, and the wage rate is .
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pushed up during accumulation, the capitalists introduce more sophisticated

machines to displace workers. This can be illustrated in the following

S

71 .
manner:

\

Increase in Demand

‘ - \L(Average rate of profit
Accumulation—y for Lab{\(r L — YD ——-q;——-

<

ES

Introduction of new machines<g+)

v
W+ &———Displacement of Labour
(Replenishment of IRA)
' ), l Direct effect .
e ) +“ Loy (by ‘reducing'v) .
P 0}1 /,@
RS
/ 4§hf¢, Reduction in total costs .
1 e A )o}‘é
o, Sox X
Ry
5 S,
% C+v
- /
)

Exc1uding the question of the movements in the rate of profit, a
re1at1ve surpius population is created through techno]og1ca1 change even
if the population is given. This is the best dep1ct?3n of how Marx
substitutes technalogical changg and IRA“for the Malthusian mechanism.

i

However, this mecﬁanism is applicable to short periods. Marx emphasizes .
that the capitalist development. requires an abso]uterincfease in the supply
of labour. In other words, he opts for (ii).

[y

Iﬁ his long term accumulation model, he no 1ongér méiptains a
constant gupply of Tabour. Unreconciled by Marx is the shift from showihg
how the capitalists' demand for Tapour can be satisfied endogenously by -
the changes in the composftioﬁ‘of existing p;pita1 to showing an exogenous
growth in the supply of 1abo?r in the long term &s necessary for capitalis*

deye1opment. He seems to have fa11en back on the classical notion that

1abdxr supply will increase rapidly through population growth. Since he so

[

v

ol

fe

)72,
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vehement]y'Xttacké Malthus, he does not offer an exp]anatioﬁ along the

73 At one point, he jves_emp1oymeﬁt oppbntunities, not

74

classical 1ine,

the high real wage rate, as a cause for the growth in papulation,

) Héiﬁlso points out the role of early marriage§.75 However, he has no

QCOmplete explanation. He says: "If accuﬁu1a§1on is to be a steady,
continuoﬁs'process, then this absolute growth in population...ié$a
~necessary condition.“76 He does not exp}ain why it is necessary.’ In
relation tp the demand created in the accumulation roéess; he st;tes:,
, "We...shall assume that the portion of ‘the newly created money—caéita]
capable of being converfed into variable capital will always find at
hand the Tabour power into which it is to trénsform itse1f."’7  Morishima

also states that this assumption underlies the Marxian accumulation mode1.78

It appears that the Marxian technological unémp]oyment,“i.e., the
counterpart of the CTU,ﬁ;ﬁdciused by an excessive growth in the Tabour
supply because of population growth. Krelle points out thaf Marx "gave
no reason why population ‘should rise faster than g@playment; he took that
for granted."79 One should, however, point out that even toda}, the Tong
term re]atioﬁg“ééfWeen popuTation growth and economic conditions are not
well understood. On this score alone, one could not criticize Marx.

One could, however, criticize .him for .not seeing that the pdpuiatién

gﬁowth was very'mmch a part of his contention about technological B
AR

.
unemployment. In other words, his long term ptgdiction appears to be \

dependent on aqsexoqénous yariable. : B i -

H
¢

Given that Marx atcepts the growth in the absolute level of employment

1

as the normal outcgme in capitalist devefopment, i.e., the rate of
accumulation exceeds the rate of increase in q, it is not clear why the

CTU should have a counterpart unless the rate of growth in population is
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very high. " Once the argument becomes debendent on a particular relationship
between the rate of growth in demand for labour and the. rate of gro@th in .

the supply of labour, the Marxian prediction amounts to a special case.

-

Ironically, if he had accepted the Malthusian theory partially, he

could have built into his analysis fast rates of growth in population.

P

Given that Marx's ané]ysisoemphasizes the increase in productivity and the
possibility of:increases in’the wage rate over long periods, the high

rates of growth in population need not have res;]ted in pushing the wage
rate back to subsistence. Technological change could, then, have been

Itied to highlrates of population growth as well. However, an analysis by -
Marx along this line would lead to othiqéﬁgp1ems and should not bgtl
pursued., It should suffice to note that Marx might have overreacted to

fhe Malthusian populatign theory when he saw that this theory‘p]us the
a11eged'diminish1ng returns 1n agriculture effectively ruled out the
analysis of the dynamics of capitalism that Marx wanted to emphas{ze. More-
over; the Malthusian theory was used as a conservative arqument against the- -~
possibility of any Tong run improvement in 1ivﬁnqastandards as a result of
social policy. Poph{ation growth wou]d“eliminate any re§1 benefits. This
might have been another reason behind Marx's aversion to this theory. He
could have, on tﬁe‘o%her hand, incorpbrated some aspects of the Malthusian
theory Without necessarily limiting himself within the boundaries of the
classical an$1ysis that made very few distinctions between the m;des of
production. He dismissed the population theory as "false and chi]dish.”gq

-He states: "Malthus derives surplus population from capital not being

accumulated (that ‘{s, reproduced on a growing scale) as rapidly as the
n81

Sy

popﬂ]ation, The clear implication is that, in his own model, unemployment

s not due to an excessive growth in population but due to technolocical

{

change through its direct and indirect effects,

. ’;S
(5
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’A sympathetic interpretation of Marx would be that it is the
inadequate rate of growth in demand for labour that renders alpart of the
growing population superfluous. In other words ,-accumulation 'and
techno]oqica]nchange adjust to the ;ate of growth in the suppHy of Tabour
so as to ren&gr the 1ncrease in demand for labour always 1essithan the
increase in the supply of labour. He. says: v‘ |

!

The fact that the means of production, and the
. productiveness of labour increase more rapidly

. than the productive population, expresses itself,

itherefore, capitalistically in the inverse form

ithat the labouring population always increases more |

rapidly than the conditions under which capital ggn\ \

employ this increase for its own se]f-expansion.&a@y
According to this, it is still the increase in q which makes it impossib]e‘
to absorb the increase in population. Given Marx's belief that the
absolute level of .employment will increase, one cannot claim that the
increase in q is, by itself, sufficient to explain the increase in the
level of- unemployment. [f the rate of accumulation is sufficiently higher
than the rate of increase‘in q, there is no theoretical reason to expect
that the CTU will have a-counterpart in the [RA%® If there is no 1imit on

. ) p .
the n@te of accumulation, then the implicit assumption must be that it is

-

the growth in the supply of labour that is excessive. Hence, the Marxian

' prediction is not saved: from depending on an exogenous popu]atioﬁ growth

as long as the rate of accumulation is indeterminate. The rate of increase
in q is not by itself sufficient to explain the Marxian contention. The

only remaining manner by which to disassociate h1s\argument from the

b
population growth is to analyze the alleged indirect effect of the rise ing

on the rate of accumulation. Marx does not explicitly do this. However,

<«

his argument on the falling rate of profit provides an alternative
explanation. It implies that the rate-of accumulation cannot be

substdntia]]y greater than the rate of increase in g because the in&rease

«

e

a
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in q depresses the rate of accumulation through 1ndirect effects. This,
*as we will see in the next section, reduces somewhat the reliance on
population growth but st111 not enfire1y. Moreover,- the falling rate of
profit argument is difficult to maintaimin a secular framework~etached

from the crises. »

7. Falling Rate ef Profit and Technological Unemployment

*

Introduction

Marx does not clearly link.the falling rate of profit to the question
of techno]og1ca1 unemp]oyment in the long term. 83 Given q1s a tempt to
prove his contention independent of the growth in the supp] of‘?\bouﬁ’/
the tendency of the rate of profit to fall and, consequently, to reduce
the rate of accumu]at1on relative to the rate of increase in the supply of
labour, must be implicit in his long term analysis. He says: -

.[1]t is not the ncreased rate either of the s
absolute, or of the proportional, increase in
labour-power, or labouring population, that makes
capital insufficient but conversely, the relative
diminution of capital that causes the exploitable a4
labour-power, or rather its price, to be in excess.

The “relétive diminution“ ofldap%ta1 cannot be exp1ained only in jengs
of the direct effect of a rise in q. lAs long as the rate of accdﬁu]ation
is high, the re]at1ve diminution in labour absorptlon can be offset by
high rates of growth in Cand v. It must, then, be the 1nd1reét effect

of the' rise in g that is reducing the rate of accumulation., He states:
# A fall in the rate of profit and accelerated
) accumulation are different expressions of the same
process only insofar as both reflect the development
of productiveness. Accumulation, in turn, hastens
the fall of the rate of profit, inasmuch as it »
¢ implies concentratiom of labour on a large scale,
and thus a higher composition of capital. On the
other hand, a fall in the rate of profit hastens
the concentration of capital and its centralisation
through expropriation of minor capitalists, the few
direct producers who. still jhave anything left to be.

LY
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expropriated., This accelerates accurulation with

regard to mass, altnouah tnhe rate ofsaccumulation

falls with the rate of profit.85
It must be pointed out that this fall in the rate of accumulation is not
caused by a voluntary reduction in accumulation on the part of capitalists
who react to the fall in the rate of profit. Marx, here, i5 referring to
the. ab1lity to accumulate, i.e., the relative reduction in surplus that
can be advanced. This interpretation, we believe, is correct because in

the paragraph following the quotation above, he gives the reduced wil1lingness

of the capitalists as a separate reason. In other words, the rate of
1

-accumulation will fall because of the falling rate of profit even if

capitalists invest all their surpluses. However, it will fall even below

‘this rate when the capitalists withold further investment. Thus, crises

~compognd the effects of capital shortage on employment.

If it can be demonstrated that the rise in q Timits the\rate of growth
in surplus and accumwation, technological unemployment can, then, be a
possibility with any given rate of growth in the supply of labour not
only because the direct effect of a rise in g but, more importantly,
because the indirect effect will also reduce the magnitude of ‘compensation
inuits broad sense. 4 P |

Yet, even if we assume that the falling rate of pro%itidue to a rise
in q is tenatble, a proﬂiem that’was ear] #r mentioned still exists. Why
doesn't this indirect effect lead to n absolute decrease 1n. the level of {

employment by eventually depressing fhe rate of accumulation below the rate

of increase in q? Even though history disproves this, Marx’'s éna]ysis-does
not. The internal logic 6f his apprqaéh, i.e., the separation of

technological change from accumuldtion, can lead to this unrealistic result

particularly when the falling rate of profit is integrated into his model.
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To assert that the absolute Teyel of employment will increase, there must
be é pértfcular relatioﬁshtp between the rate of increase in g and'theﬁ
rate of increase tin accumulation. . In other words, the increase.in g

must be nigh enough to reduce the rate of profit but not high eﬁbé@h to
reduce it to the point where the rate of accumulation will fall below the
" rate of increase in q. He never states this re]atiohsh1p which must ..

implicitly underlie his model.

\ .
In the.following section, it is not our intention to add to the .

endless controversy over the meaning of the tendéncy of the average rate

of profit“to fall in the'1ong term. Marx calls it "the most important

S

law of modern political economx."86 A great deal of literature alreé%y
exists on this "tendency." However, it 'has only been marginally applied

to the analysis of technological unemployment in Marx. Firstgwe will

Y

A
present Marx's argument on the falkjng rate of profit and briefly survey

, /
some of the familiar criticisms of it. We claim no originality in this
i \ :
task. lle will, then, relate it to technological unemployment. It is this

N

aspect which has not drawn much attention in the literature. It will
A ) \

", become obvious that once this alleged tendency is shown to be untenable,

the Marxian long term Qna]ysws issseriously damaged. - It fa]]g\béck on
excessive~rates of growth in the supply of labour. fhe attempt to use
technological change as an explanation for the reduction in the rate of
acgumu]ation fails. It becgmes unclear as t&why capita] should not be
plentiful enough to offset the increase in d so as to maintain high levels

of employment.'

Thie Tendency of the Average Rate of Prdfit to Fall

Marx follows the classical tradition in claiming that there is a secular

A

tendency for the average rate of profit to fall. In Ricardo and J.S. Mill,

\

,‘y \q ' 4 h X )
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this tendency is derived from the Taw of dimim'siﬂ'ng returns to agriculture.

88

Marx does not differentiate Between agriculture and industry. Moreover,

profit or surplus consists of interest, rent and industrial profit. The
ﬁf @ v ’

average rate of profit is the suyn of the three divided by the total value
of the advanced capital. In his case, the avérage rate of prbﬁ't, (p), will
fall not because of diminishving returds, i.e., the lack of adequﬁtg

technological progress in agriculture, but, on the contrary, because of

[

techno1bgica1 change which s forthcoming readily. ‘He criticizes

Fiic\ardo's argument which is based on difitnishing returns by saying that

Y\ '

st R 9 .
Ricardo "flees from economics@to seek refuge in organic chemistry."gg He
claims: "We have demonstrated the necessity 'of this tendency without any .

reference to, ground rent, nor did we have to refer, e.g., to rising demand
o .

x90

for labour, etc. Hence, the fall in p is due neither to the increase

. in the wage rate nor to the increase in the share of rents at the expense

-

" of industrial profits.

Rapid techmological change, particu]arﬂ}; in agricul ture, ,,cén offset

[

~ the classical prediction. .In Marx, the fall'in p occurs because of
technological change and not due to its absence. "The rate of profit thus

falls, n/g,t because labour becomes less productive, but because it becomes

=

more productive."m 7 ‘

—

&

This secular tendency is distinct from the fluctuations mm p during

periodic crises. ‘It is not due to the realization difﬁcu]‘m’es,g2 i.e.,

| the dﬂfﬁ'cugy in converting the surplus product. into profits in money
terms at expected prices. In this manner, Marx claims to have discovered .

A\ .
a law or a tendency that is peculiar to the capitalist mode of production ~

' even in the absence of crises.
‘ N

N
-

The remarks above are general in content, and they indicate the major

-

l : T o 223 -
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.differences between the c¢lassica) economists and Marx'on this qgestion.

They do not explain why the rat;e‘of profit must fall \'éfgjq increases. e

i ' , . v 3
will see that his contention is, open to fundamental cwit“ncisms that render
it untenable. It is diﬁficu]t to give me’anir]g&to this argument even within

the logical framework of Marx. . :

- " ¢
3 ‘

To evaluate his contention crrit”icaﬂy, we will employ ther following ~ =

1 1) .

N ‘ - i » o
Marxian concepts:-

T

. T - . ’

s: total surplus in the'economy (= profit since no realjzation

¢ problem exists)

" v:”variable capital advanced . e
.. C: constant capital advanced AR e S ST
° & = s:--rate of exploitation or rate of "surp]ué-vml/. '
v = . ) '
g = C: organic¢ composition of advanced capital = %'
' onl " nr
) V ° » ' ' ° o e e Q
. ' N ’_’ . 7
P = S : .average rate of profit ‘ O ¢ T
Y C + \" ! - R il
N - ° ’ . 2 ’ A ‘
If we divide both the numerator and the denominator-of the rdte df profit, .
' (‘) ’
s ,by v, ve get: s - . ' . .-
C+v . op= N = 8l R
K Cry g7+ .- T ‘
’ica - V va " Ca any N

8

The rate of°*profit, then, is directly related to s* and “inversely to”

q.93 This relationship is.alsl stated by Marx: 'With a given rate of

©

surplus-value, the rate of profit depends on the organic composition of .

o

capi\pal."94 He argues that this ratio wild yield a secylar decrease inp ~

e -

during capitalist developmen’c.95 Why this result must be inevitab\e js.not
- e / ’ N

shown in any systematic or’clear mapner. At times, he tries td dembnsfrgte

this inevitability by assuming' that s” is constant and thdt a is constantly

o
a
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fncreasing. He says: . .
. [T]he gradual growth of.constant capital in relation
to var1ab1e capital must necessarjly lead to a gradual
fall of the general rate of profit, so long as the .
rate qf surplus-value or the intensity of exploitation .
of labour by capital, remain the same.
) - :
J. Rob1nson calls th1s a ”tauto]ogy " She says: "...if profit per man

[v]

~ emploved is constant and capital per man employed is rising, the rate of

. 7 1 L
profit on capital is fa]]ingg"g. \

~ A ¥ 1

Robinson's,criticism is valid. d ueniﬁncy cannot be proven by

defining the variables such that the result is determined a priori.

il

However, outside the few 1ns£§fces where Marx appeErs to be making this,

error, hg frequent]y states that s” will a]so uncrease as q increases.
This has to pe "s0 because g and s” are not independent of each other.98
Since he equates the increase 1n g with the increase in labolr productivity,

he cannot assume that a change in productivity will not affect s”. .He says ®

that p "chénges, rises or falls (insofar as this action is not, rendered

. ineffectual by movements of the otllerr remaining factors), with the rate of

Mari does not specifically discuss.

surp]us value."99 But he still contends, that p will fall even if it is'

r
accompan1ed by a rise in +he\?ate of surplus. He says: "...[Tlhe rate of.
surplus-value, at the same, or even a rising, degree of exploitation, is

represented by a continually falling rate, of profit."]og . , o
The formulation above can be used to show several possibilities which
101 b

«(i) If s~ increases fg%ter than the denomina%or, p will increaqg.

‘vHénqe, a rise in g is consistent with a rise in pt

(ii)'I? s” increases at .the same rate with the denominator, p will
remain constant., Again, an increase in g pged not lead to a fall 1m'p.

(i11) If s~ increases at a slower rate than the denominator, p Wil

1

Y

{
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fall. Obviously, one need not hold s~ constant’in order to defend the

fallingip. In fact, given his repeated statements that s” will'increase,

(1i1) must be the case he has in mind. ¢

o

. . ’ ) . W
The cases where p may increase due to countertendencies such as a drop

.

in § through savingsvin C or a decrease in the wage rate which leads to a
4 ~

#

explicit in Marx's lengthy discussion on counter-tendencies.]Oé

Given the possibilities where Q%e rise in g may not lead to a falling p,

’

Marx's choice for cEe (ifi)/jé problematic. He sees this as the main
tendency. It shou]dlbe recalled from an earlier discussion that his o
‘ﬁaws“ are tendencies in the sense that they can be modifi;d, temporarily
smﬁpended or rev;rsed by counteracting tendericies. 'There is a tendenc} for
103 '

b to fail. However, "the same influences which produce a tendency in the

geﬁeral rate of profit to fall, alsq call forth countereffects which

v

hamper, retard, and p;rtly paralyse this fall, The latter do not do away °

with the Jaw, but impair its effect."]04_ Heystill believes that these

countertendencies wi11oﬁot be sufficient in the long term to cancefithe

1 particular re]ationshiﬁ\Eétween s” and-q that makes p fall. "Thus the law

-

acts- only as a tendency. And it is only under certain circumstances arfid

only after long périods‘fﬁét its effects become strikingly pronounced."105

Marx's argument is not convincing. CTassifying‘one set of forces, for
example, those which cause a rise in g, "as tendencies, and anbther set as ®

’ .
countertenden;ies seems arbitrar?‘un]ess one shows the specific causal
relatjbnships between them, Sﬁlances_each tendency against a countertendency,
and shows that the former is always dominant.106 Moreover, such a

distinction is not even possible in.many cases.TO7 A rise in g simultaneously

P

o

- . ", a 4
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creates the incentive to economize constant capital. Hence, both tendency
M

" and countertendency are a part of the same process.m §1m11ar1y, the rise
. . !

in q and the rise in s'\caﬁnot be called a Fendency and a countertendency
respectively because, once again, they constitute the same process. It
, N

appears that Marx is introducing a philosophical bias in the form of his

%

] . .
dialectics without concretely analyzing the economic forces.m8 Since the

kS

contention cannot be defended on the basis of dialectics, a more realistic

explanation is needed. -

Let us now consider the case when §” increases }ess than g and p falls.
This can happen in tw§ siﬁuatians: ‘First1y, the increase in q does not
increase the productivity 6f labour significantly. In that case, even with
@ given real Qége raﬁe,lthe rate of profit can fall. VYet, Marx does not |
give this explanation. In fact,.since he ténds to equate thé increase in q
with increases in productivity, such:an exp]anatién would éontradict his
overall analysis. According fo him: ."Thg\progressive tendénc} of the

t an expression peculiar to the

capitalist mode of production of the progressive development of the social

proddctivity of 1abohr.“]09 Moreoyef, 1f the increase in q does not
increase productivity proportionately or more, the cause behind the

falling p would not be rapid technological change;but the dimishing returns
in classical tradition, a tradition from which Marx claims to have broken
away.- [t should be noted that Marx, at one point, falls back on ;his
tradition when he attempts to explain the increase in g in terms of the 3
diminishing returns. in égricu]ture.]]o He must have‘been‘vague1y aware

that his attempt to prove the falling p in terms of rapid technological

t

chnge was a cul-de-sac. Secondly, one could argue that the increase in g

leads to much higher increases ih productivity but that the share of the

capitalists, i.e., s, does not grow as much as the growth in q.]]] This
[} V"’w -

-
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vould imply that technological change starves the‘capita]istlclass and
enriclies the working class. Clearly, this cannot be a Marxian explanaFion.u
Even if we ignore'the implications of this on the concept of the
1mp0verishmeﬁt of the working class, such ‘an eXp]aQatioﬁ would be relyin@

on increases in tHe‘wage rate as the reason for the fall in p. Then,

Marx's contention that he has discovered a law 1ndependent of the rise in
the wa;e rate wou]d have to be rejected. He is clearly trying to prove that

»
h1s theory does not depend.on the increase in the wage rate when he states

°

"Nothing is.more absurd, for this reason, than to explain the fall in the
s § i
rate of profit by a rise in the rate of wages, although this may be the

case by way of an exceﬁ%ﬁon."l]z

Somé econom1sts have 1nterpretedfth1s
alleged fall in p in terms of the yncrease in the wage rate.”3 Yet,
this explanation finds Tittle expl1c1€ support in Mafx's work. OQOur
interpretation does not refute the fact that Marx sees the possibi]ity of
an increase in the wage rate as evidenced when he says: ‘“ ..[HJand-in-hand
with thé‘increasing productivity of Tabour, goes, as we haVe seen, the

cheapenwng of the labourer, therefore a higher rate of surp]us value, even
“114

~
when the real wages are rising. e

Tt is not possible to give any meaning to the Marxian contention out-

.siqe'these tWo explanations. However, neither fits,in his analysis. His

contention cannot be proven within his logical framework. Others have,
‘ P ‘ _
tried to salvage his argument by relying on extensions. from his works, It
- :

is not within the scope of this study to review and evaluate these

-
£,

extensions, which often introduce factors such as the effects of monopQlies,

1]5

1mper1a11sm and 1nf1at1onary f1nance Also these explanations switch -

" the framework from a\cr1s1s-free model to periodic crises arising from the

realization problems. The alleged secular tendeﬁcy is discarded.



What gppegF§“mjﬂﬁg-beh1nd Marxus argument is the labour theory of .

value. Since surplus is created only through the exploitation of current

229

Tabour, and since constant capital adds only its own value to the product,

the decrease in the number of workers relative to constant capital

Y

advanced somehow reduces the rate of growth in s and hence, the rate off-
. -

arowth in s~ re]étive toﬁthe growth in q. Consequently, the rate of profit

a

falls. He\states:

Inasmuch as the .development of the productive forces
_ reduces the paid portion of employed labour, it

raises the surplus-value because it rafses its

rate; but inasmiuch as it reduces the total mass of °

labour employed by a given capital, it reduces the

factor of the number by which the rate

) ?T surplus-
. value is multiplied to obtain.-its mass. 6 ]
The increase in s’\may "check the fall in the rate of pro?it,rbut cannot
_ prevent it altogether" because the increase 1n the exploitation of fe er

workers "has certain insurmountable Timits.”]]7 "The rate of profit does

not sink because the labourer is exploited any less, but because genenally

\
Tess labour is'employed in proportion to the employed capita1."]]8

[

4
-
B

This unclear role of ‘the labour theory does not add anything to the

¥ Marxian contention. Our criﬁicisms still apply. Why should the

productivity of current labour which is now accompanied by more sophisticated

$=

machines not increase such that it offsets the increase in g by raising the
N !

rate of ‘surplus value above it? If the commodities get cheaper because

they embody less current labour due to technological change, the same type

>

of reduction in value and hence price will be experienced with respect to

the constant capital. A general deflation will not alter the real rate

of profit. Neither will it reduce the real variable and constant capital

that the capitalist can command through advancing his s.

b4

In conclusion, the alleged tendency of the average rate of profit to

=

[y
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'fall in a secular fashion because of technological change is untenable in

the Marxian context. The idea has been abandoned by a large number of

“Marxist economists.119' At best, it can Be maintained on the basis of
. ! ~

explanations which are explicitly rejected by Marx ana which find little

support in his writings. Given that th}s’tendency is unténab1é, the

accumulation cannot be

¢

In the next section, we will integrate the\g}?éged tendency into

Marx's 16ng term model in order to complete his analysis,

Mass_of Surplus, Falling Rate of Profit and Unemploymerit ..

easily defended.

real capital shortage model in which the increase in q reduces the rate of

i

)
y

Accumulation, according to Marx, is financed"complete]y“out of's. The -

W

tendency of p to -fall reduces the rate of growth in s and, cpnsequently,

the rate of growth in capital, and the rate of growth in demand for

Tabdur. 120 He claims that the total surpltus will increase despite the fall

in the rate of profit.

manner:

Period 0:

121
f

This can simpWy—be illustrated in the foT10wiﬁq

AACy: Aggregate advanced capital (Co+ vg)

Pg: Average rate of profit

sp: Total surplus derived at the end of period 0

Then: Sg= Pg * AACO. ¥

Similarly, for pe

S1%°P)

S
1

= b

"

52
! = p2 .

3

riods 1, 2, etc.:

. (RACq + pg - MACG)
+ AACy (since AACH *+ py -
po - [AACH *pp . AACH + py

AACy

-

$

ARCy = AACY)

- (MCq + pg + AACH)]
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It should be noted that in each period the surplus derived from the
previous period is totally advanced. Alsoc the capiﬁa] recovered from the

. .. f )
previous period is readvanced. For the total surplus to grow, the following

s

must hold: \

A
By - MCq < py - MCy < pp - AACy, etc. 122

The cgpitalist class &ss an increasing s even though the rate of

profit %2#15., In this sense, the tendency of p to fall does not ultimately

e o

put an end to accumulation.

The .integration of the alleged tendency into Marx's long term analysis
. "

complicates mathematical formulations. e have already seen that in Marx,

the absolute level of employment increases, i.e., & < MAC. Now, it is
: \ 1 +q AAC \

[

" obvious that q and AAAC cannot be treated indepepdently. The former will

affect the latter. A simple formulation which, incorporates p would be:

Aq  <p (Since Aq = p - AAC and p + AAC = AMAC) . -
T+ 9 T+q ~ AAC .

Hence, for the Marxian assumppjgn, i.e., the increase of ébso]ute employment,
to hold, the }ate of profit mést‘be greater than the rate of increase in q.
If it is less than the 1atter§nthére will be a reduction in the absolute
Tevel of emp1oyment s{nce s may not grow fast enough to make the rate of

accumulation exceed the rate of growth in gq. In fact, the fall in p may

be such that the rate of accumﬁ]ation may fall below the rate of increase

in q. It is:not clear why the rate of profit should not fall faster than the .

increase inq if it is algeged that the latter does lead to such a fall. -

In conclusion, it is evident that Marx's attempt to avoid a
dependency on a population theory by introducing the falling rate of profit

; e s
into his analysis does not save his prediction. Once it is accepted that

1

'S

F3

\
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the negafive effect of the rise in q on the’rate of accgmu]ation cannot
‘be proven, the rate of accumu1ation’caﬁ offset the direct ef%ect of the
incr%ége in q such that the CTU need not have an actual counterpart in
the IRA. At best, his techné1ogica1 unemp]oymeﬁt would depend on
éxcess%ve growth rates in the supply of labour. 1In this form, he you1d
have to‘aﬁgue.thgt the rate of accumulation is high enough to 1ncrea§e the
abso]uté\*qxe] of employment despite the change from v to Cmght not high
enough to absorb all the new entrants into the labour force. Given the
refutation of the a]]eéed tendency of p to fall, there is no explanation

[ for this inadequate rate of accumulation. Moreover, in this form, even
if there was unemployment, it could not, strictly speaking, be explained
in terms of technolagica1 change. It wou]d*ée the result of the combined

effects of an independent rate of accumulation, an independent rate of

growth in population, and a high rate of growth in q. Their determinants

. s
are, however, not explained.

' N
‘ : One could still argue that, regardless of the rate of accumulation,
g may increase at such rapid rates that the Marxian unemployment is

" possible. In other words, there is no 1imit to the increase in q even

though there may be limits to the increase in s- 123

Yet, such an assertion cannot be made on a theoretical basis. Even

though one can easily interpret Marx's argum?nt in this serse, one cannot
: <4
defend it. In the first place, the market forces do p]qgg limits on th

growth in q. Secondly, even a;suming that market forces do not reduce or
, e]imﬁnaté this bias, increases {n q cahnot be realized exclusively
o throhgh fhe conversion of prior v to‘C. They usually requi;e accumulation
out of additional s, If thé\growth in"s is limited due to the alleged

tendency of p to fall, then the increases in g will also be 1imited.

JANN
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Hence, assuming no limitations on the growth in.q may salvage the Marxian
argument but it also reveals a major weakness in Marx's analysis; he does
not see a necessary association between‘net’capita%“accumu]ation‘and o

technological change.

<

In the next section we will undertake an analysis to synthesize

"Marx's short term and long term models.  Some of the observations have

. 4
already been s;ated in other parts of the study. However, after having

completed the Tong term model, th%.fo11owing section enables us to
synthesize these observations and add new cnes. We be?iéVe that a

certain degree of repetitiveness is justifiable in this case.

-~

8. An Evaluation of the Short and Long Term Models

AN

‘The discusﬁio; in Chapter II and the compensation theory studied in
Chapter III conétitute the short term analysis of Marx without prior
acéLmu1ation. Eveﬁ though he does not make a diStihction between the short
and long term models, this distinction under11e§ what is'implicit in his

analysis, -i.e., the separation of technological change and accumulation.

'Tébhnological change in the short term is financed through the conversion of

v to C. We have’a1reédy seen that this process faces a theoretical
difficulty onée the sequénce of the associatéd chaﬁges is considered.
Either the depreciatioq funds in,the economy or the additional funds must
be used to construct the new machines. The latter, hawever, ma&fimply

ermanent accumulation. Marx's short term result, i.e.:, a decrease in the
p I

™ .

. absclute level of employment upon the adoption of the machines, is more

consistent with the first method., B Y5 this model, in which technological
change does not requ{re net accuﬁ .at4gn, which:is the basts of Marx's

technological unemployment. o
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On the other hand, he introduces the possibility of general

compensation owing to the growth p?ocess. This compensation arises from
the use of surplus in general and not only that extra part generated by
techng}ag?bal change itself. It is this subsequent general accumu]a??on
thaticompensates for the effects of techno]oéical change in Fhe short |
term. He still contends that given a large enough increase 1n the supply
ofy Tabour, accumulation and technological change will lead to long term

unemployment.

l
Marx's short term analysis. is probably the most complete presentation

of the pessimistic view with respect to the employment effects of
technological change. With a premise that "when a machine replaces 1ab§ur,
it always demands less new 1abour[(for its own produétion) than it
rep1aces":124 he defends the pessimistic view and rigarcusly challenges

the classical compensation theory. Hé 1ncorporates, then, the logic ;f'
the short term analysis.into his long t?rm one whgn accumulation occurs.
'However, he still separates tecHﬁo]ogfca] change from accumulatioﬁ. The
old capital, once recovered, unaergoes a transformation. A part of v is
converted to C. Meanwhile, the additional capital also embodies the new
technology. The transformation of the old capitaf causes a net d;sb1acement.
The additional capital absorbs these workers (or the equivalent) and some
of the new entrants ,into the labour force. Becéuse of the displacement
effects of the transformation in the old capi%al in addition 'to. the
iqcrease in q in the additional capital, the increased total capital is not

sufficient to absorb all the new entrants. Having already criticized the

long term analysis in detail, we need not review its weaknesses.

-

“Phere are two further criticisms that can be raised against the

Marxjan analysis. The first one is related to the long term analysis. The
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second one is basically directed towards the short term analysis but it
\ i
also has implications for Marx's analysis in general.
o

ea e

-, }. -
(i) One can assume that in a short period or at any given time
- [ 4

technological change may reflect the Marxian bias, i.e., the ratio of

5

constant capital to variable capital may increase in absolute terms as a
result of the change. However, as we have argued in Chapter BII, it is

theoretically impossible to defend such 5 bias in the long term. Marx

¢

seems to assume that there is no limit to 1t except the 1nfluence of the

- ¥

temporary countertendencies. As we havesindicated earlier, observations do
not support this alleged bias. 22 Even though the role relative prices of
capita1'and Tabour play in determining the rate and direction of technological
change is unclear in the long term when fundamental conditions change,
this role cannot be totally ignored. It has been argued by others that
the absence of a bias over long periods is most likely due to changes in
relative prices. To cite one example, Blaug states:
Perhaps the reason that technical change has not
exhibited either bias to any marked degree is that
the Tong-term pattern of innovations is the outcome
of successive adjustments to differential rates of

growth in the fa?tor supplies as reflected in
relative prices.

Even, though the proport1ons in which constant and variable capital are
‘comb1ned may be more or 1ess f1xed at any given time due to 11m1ted 0
pechnica1 possibilities with a constant 1eve1 of technology, the introduction
of new technology éxpands these possibilities.- Hen@e, the ihevitability\

of increases in q cannot be argued a priori unless one assumes, without a
possible ﬁheoretica]\justification, that technological change of the Marxian
‘qﬁype is always more profitable tham the type that mayfreduce g or maintain

it constant in the long term. The changes in the relative prices of capital

and Tabour will influence the deVelopment of technology and the coefficients
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Marx 1s not clear on the role of the relative prices 1n influencing

. LY
technological change. )

‘

(i1) Another criticism can oe raised against the Marxian analysis

< .

even 1f t?e Marxian bias is taken for granted. He does not *ully con§1der .
the emp]oyhent creation in the Eapwta1 good§ sector. \At hest, as we have
seen, hé‘appears“tp argue that displacement will also cccur 1n this sector
because similar machines will be/Rntroduced in the production of the ,
capital goods.]27 Another possible interpretation is that, despite
similar techno]og1ca] change 1n this seétor, employment there will
increase much faster than 1t1w111 in the cohsumers‘ goeds sector. He

Astates:‘

The greater demand for labourers in maciine building <
can at most affect the future distribution of the \
number of labourers, so that a larger part of the ' o
generation emtering the labour-market - a larger 108
¢ . part than before - turns to that branch of industry.
& ’ ] )
Thus in the long term as accumulation takes place, the distribution of
employment changes. This interpretation 1s consistent with an increase
in the absolute level of employment as- accumulation occurs. VYet, a1s
short.term analysis when only a conversion from v to C occurs eliminates
such net expansionary effect on total employment because he aoes not sge
that net investment in machine construction may be necessary to produce the
new machines. [t may be necessary becayse the construction of the new '
macnhines . for the final goods' sector usually requires changes 1n tae

precduction. processes of the cqpita1 goods' sector. This procass may require
significant net 1n;estment at the'gggregate Tevel even 1n tre short term.
Thus, when such aqbumu]ation accompanies the construction of the new

! ‘machines, the level of employment and output will increase in the économy.

Even 1f the adoption of the machines dﬂsp]aces particular workers, the net
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effect may be poswt1ve 1n comparison to the period before the ;échno%091cel

change.

As indicated frequent]y, the.sequence of changes a53001ated with

the introduction of a new technoloqy means that the convers1on of v to C

~will occur upon the adoption of the new ma%h1nes. The initial financing

>
©

of the construction of the machines must, if net accumulation is ruled out,

come from the accumulated depreciation funds in the economy. Marx is not

. clear about this. A realistic analysis requires the specification of the

source of these initial funds. The use of the depreciation funds is,
ho&evér, consistent with the Marxian models. If technological change is
financed through the dep}ec;;tion funds, the contracfion in the.absolute
level of emp]éyment ¥111 ensue once the machines are bought through the
conversion of v to C. If the depreciation funds originate from inéustr1e§
other than thosg buying the machines, the contraction in emp]oymenk\wi1J

be exper%enced in those industries. At the Tevel of an aggregate analysis,
the d1fference is 1mmater1a1 According to Marx, it i; only accumu]atiop,
i.e., compensation in its broad sense, which can offset this effect of
technoTogi;al change. 1t should be pointed out that Birck, in "The

Theories of Over-Producﬂon,”29 discusses technological unemployment in

relation to underconsumption and comes to & similar conclusion with resbect

* _ to compensation in Marx. He links it with the increased rate of

b 130

accumulation following technological ‘change. The major difference

between our interpretation and his is that he thinks that it is the

increased prodbctivity caused by technological change and lower wages
". . . -

brought about by displacement which give rise to the increase in accumulation.

Our analysis has shown, on the other hand, that technological change.in

Marx does not play this role. In fact, it dépresses the long term

>

-
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accumulation thtough the fall in the rate of profit. Birck's interprétation

- implies-that the economy wj11$f1uctuate between périods of full employment

,interpretation 1is that chronic.’unemployment will exist. However, he

i

aoo\ynemp1oyment in Marx, We have already shown that Marx's 1ong terf

mode 1 whlch 1mp11es cap1ta1 shortage can hardly serve this task. A better

\ 4

A

agrees that "the socialist authors" would be right ”dhenever 1§bour-sgving

131

technique 1ncreases at.a-quicker pace than captta].” This obyiously

underlines the case when the absolute level of emp]oymen{ may fald. Yét,

"it does not explain Marx's.long term model when both the absoTute level of

14

H

emp1oym§ﬁt and the level of unemployment ﬂherease.‘ N ¢ ‘

x o ' [

A theoretical frameworh which associates technological change usually

with net investment has been defended by E. Beach. Hts analysis has been

3 major source of some of our crjticisms of Marx. Even though Beach's

anaﬁysi% 'yields the opposite result, the two ecqnomists also share

strikingly similar views. Both economsts see technological change as

<

/

4

being genérally embodied in machines and equipm&nt.]3?

v 7 a - . . I3 - '
Beach does not carry out his analysis in terms of capital-labour ratios as

Marx does, Neve?the]ess, the increase in fixed capital ‘due to

v

Lechnological change is explicit. Moréover, he extends the costs of

technology to formation of sciedt®fic knowledge?33 which, in Marx, apoears
| . i ?

r

to be free. ) ’
-~ [

Neith&r, economist relies on the adjustment processes #Fough the
[ o ] ) et s
relative prices after the instailment of the new machines in order to

4 <

reabsorb the displaced labour. HWhat is alse imp]icit\tn this is that both
134

~

have’ e theohy of non-reversing change, Consequent1y, they both see

sat10n,1n dccumulation. Yet there is a fundamenta1 d1fference here,"-

L

-
“
-
NSt

9

f
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implies that any‘offsetting effects must be sought in thpse changes

subsequent to the adoption of mach#nes, namely, 1n relative price changes,

z

" consumer purchasing powér; and profits arising from technological change.

Both the classical economists and Marx agree on most of these mechanisms.

o

Even toaay, phis is the common view. Marx differs from them because he

does not think that the changes following the technological chahge will
e \

B
be sufficient to offset the initial net displacement of labour. On the

other hand, Beach is not concerned with thessubsequent changes.
Compensation in Beach,"ifathé term can be used, accompariies the introduction
of new teéhnology because such technology, accoraing to him, usually »
requires net'invesfment, 1‘e'2 the use of a prior surplus in the®Marxian
terms. He says: | :‘ '

One kind of effect that is generally-excluded from v

considevation is the investment needed to bring
about the technological change. The only investment

“allowed is that which occurs Tater, and as a consequence g

of the improvement in productivity, for example to :
increase the ggpp]y of raw materials for the commodity’
in question.]

a.

Even if such technological change is introduced with a view to displace

Tabour upon its'adoptﬁon and does not lead to an expansion in output
. ' [ S t

wheYe 1t 1s installed, his contention is that the initial increase in

&

© employment will be very high during the construction of the machines. On

4
the other hand, the possible displacement effects are in the future. His

L3

criticism is that a theory that weighs the sum of future displacements
hgainst the present increase in employment is a static equilibrium analysis

that rules out any further change in between.’ 3

L)

Given his theorética] framework, there should be 11tf1e concern over
t

~

the pace of technologica1 change. "...[1]f this pace is increased,

investment must be increased pari passu, and if the employment effects of

)

. -
.
f
4 T
1 - o
. 12
'
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the investment are as substantial as they seem to be, the early increase

_in spending should help the displaced w%rkers to find a]térnativeljobs."]35,

3

He also introduces the multiplier effects. .In this context, contnupus
technological change becomes the engine that enables the level of

£
employment to increase. He is critica[ of the neo-classical approach

that takes a complacent view based on historical observations that there

137

.is no problem-to deal with. This approach, according to him, presumes

that it is the”suhsequeﬁt market adjustments tha% have eliminated the

possibility of long term technological unemployment. For Beach, this

b .
view is misplaced. His hypothesis 1s that it is the additional investment

N - . . .o e
associated with technological change that¥has resolved the pYobtem.

Moreover, he emphasizes the employment effects of’fechno]ogica] change in

.

the short run-because thig is the cause of-concern, whether valid or not,

v LY -
among the population. The neo-classical approach does not' deal with this.

> hIt is assumed that‘there will be a tehporary problem which will be solved

, s K
in the long run through market adjustments. In Marx, the temporary

problem becomes a permanent one because he does not allow these adjustments
to take place. Marx also offerﬁfother arguments why the rate of

accumulation w1l decrease. In Beach, the problem is resolved in the
138 He does this "without the necessity of tracing through the

multiplicity of such effects", namely, the subsequent changes.1~39

-k

short run.

The Beach model does’not deal with all the different aspects of .
capitalist development t;@t are a part of thefMarxian analysis. The
similarities and thed differences ought not to be exaggerated. It is not
our objective to undertake a critical evaluation of.the Beach hypothesis. |
This task is beyond the seope of this study. We have demonstrated only

that ¥$jgfférs a.serious challenge to Marx's analysis. Moreover, since

e —
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Marx's siqnifi;ant technological changes am® also thg types ‘that Beach
associates with additional investment, the challenge becomes more
1mportaht. If Marx's changes cannot be financed through deprecjation

funds or capital which is already in use elsewhere in the economy, the

" Beach critique holds. ‘ '

/
i

Thisfcritique does not challenge directly Marx's long term analysis

[4

~..\ivhen accumulation occurs. As we have seen, the long term analysis of

&

Marx may hold under very special conditions, a1th6ugh it is plagued with
other theoretica] problems related to the fallving rate of profit.

Beach's approach, however, may constitute a critique for the long te}m
analysis as well. If sign{ficant tthnologiEa1 ch%nges requiyre Yarge new
investments, then * ‘the rise in q cannot be seen independent f the
associated accumulation. The rise in q will be limited by the availability
of these investmeﬁts.\ It'cannot, as implied in Marx, be without Timits
even when the r;‘b of accumulation falls. Beach does not deal with this
aspect in his.critique of Marx, which has been stated several times in our
stu&y. : ’ ,

In conc]usion,'as we have stated gn bhapter IIT, Beach's hypothesié
can serve as a critique of Marx not because it is derived from the neo-
classical paradigm that places $he subsequent market adjustments in the
center of its analysis, but becauég it can be ﬁbsed within the context of

the Marxian paradigml\_lhg,twa/ﬁéjﬁr similarities ear¥ier indicated are

sufficient to warrant such an assertion.

.‘:WT‘ ad
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RELATIVE PRICES AND TECHNOLOGICAL CHANGE IN MARX ' .

H

1. Introduction

Up to this point in our study, we have frequently indic}ted that
Marx's analysis igno}es'the role of the relative prices of capital and
labour in determiﬁing the direction .and the rate of diffusion of
techqg1ogica1 change. In fact, we have abstracted from these in most of
our discussion even though some cbservations were made to underline the |
g?;er$1 di fferences between the traditional approach and Marx's:u Later,
particularly the chénges in W have been considered insofar as how they
affect accumulation following the adoption of the new machines. Their
influence on further changes in g has not been eva]uaEgp. Stated simply,

the significance of relative prices in gﬂgosing”éftechno1ogy has not been

//

analyzed. Clearly, this question is also an integral part of the alleged

S

technological bias in Marx. The major reason for not havjng done this is

. f

that Marx is not clear on this aspect. Even though sometimes he 'refers

to the role of the high ‘wage rate in inducing labour displacing'techno1ogica1

'change, the evidence is 'mixed. There are other statements which are

contradictory. >

Before we procee# with this analysis, some general difficulties should

F 3
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be underlined. The role of relative prices in the introduction of new
technology is one that is unsettled even 1n mgdern theory., The neo-

lassical approach emphasi;es the ro]é of relative prices of Eapital and
1abour in the context of a given techno1og{ca1,front1er as relative
pr?tes affect the movements along a product isoquant. However, the
shifts invofving technological changé}cannot'be exp1ainéd through the
same metchanism. Thé shifts, then, appear as exogencusly determined.

. N /
There is mg theoretical framework that incorporates technological change,

“relative prices and accumulation. The absenge of such a theoretical

apparatus in Marx is, then, not a major source of weakness in itself.
s

On the other hand, it is important to study the role of relative

. prices in order to understand the Marxian logic if cne is not to misinterpret
: . .

the meaning of technological change in Marx. As we will see, there is, at
times, some evidence in Marx's writings for an interpretation along the
neo-classical lines, i.e., the Marxian change can be seen as movements

along an isoquant even though he makes no such distinctions.

In the rest of this section, we will analyze the role of the
relative prices in relation to choosing a %echno]ogy in order to further
clarify the nature of Mérxian chaqges., Our major objectiveri$ to develop
the analysis insofar as it can thrdw mdre light on the quest%on of
techno1bgica] ungmé]oymeht. In this sense, a full critique of the meaniné
of technological change or of the differences between shifts in production
isoquants and movements along them as they may app]y to Marx is beyond

the scope of this study.
\ Q
’Somé‘most obvious differences between Marx's analysis of technological

change and the neo-classical approach

G'\‘,‘

;§:n be Tisted as follows:



244

(i) Marxian technological chipnge is, on the whole, not equivalent
to the change in the techniques of praduction which is explicit in the
neo-classical analysis of movements along a product isoquant. His
fechpo]ogica] chiﬁge is the introduction of hitherto unknown methods of

production,

-

(i) The Marxian analysis deemphasizes the role of relative prices

“in reversing the technique of production once a new technology 1s adopted.

The new machines and equipment are nothma11eab1e. To state differently,
substitutiop of the neo-classical type does not exist once the new
technology prevails in the economy. The possibility of substitution
Enggs'when the constant capital in physical units has been recovered in

money capital and is ready to be readvanced.? Even then, 1nsteadﬁsf a

-

change in q on the basis of a given technology, the Marxian bias is

reflected through the introduction of new technology tpat raises q
further.

s " °

2. Relative Prices and Their Influence on Tebhno]ogica] Change

- Marx often Tinks the introduction of new machinés to the rise -in the
wage rate. When the demand for labour exceeds the supply of available
workgrs, the wage rate increases and the rate of profit falls. Without
tecHno]pgica] change drive fonhaccumulation is b1unt§d. Unemplbyﬁent
ensues. Then, "the price of labour falls again to a level correspondiné
with”the needs of self-expansion of capital, whether the level be below,
the same, or above the one which was normal before” the rise of Qages tbok
p]ace.“2 Here, it wou]? appeér that the IRA may Héiexhausted when

accumulation occuns without technological change. But once technologicdl

change is inteqrated into the analysis, it tHen becomes the lever. through
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which profitability i; maintained or increasedaat least Hurihg short
" periods. Techqolagjca1 change is ggpstituted in place of the Malthusian
population growth.3’ It enables the!formation of an IRA and the continuation

of accumulation without shortages of labour,

, At the outset, the wage rate appears to be the only inducem ¥ for
technological change in Marx. Such clearly is the case for the Ricardian

change'.4

However, this can be a source of possible confusion if it leads
one to an interpretation along the neo-classical lines. It can, then, be
perceived as pure mechanization on the basis of a given technology. The
totality of Marx's analysis giveg Tittle support to this in%erpretation.

We offer the following reasons:

(1) VYhen such a substitutidn of the neo-classical type occurs a]bng
an isoquant due to the increase in W, the ave}age cost of . production will
have 'to be higher than @hathhich existed before the substitution. This
has to be so i# we assume that the initial choice of technique is the
most profitable one given the set of known techniqdés. Then, the price of
the commodity cannot decrease below the level that prevailed before the
substitution. The more likely resylt is that it will 1ncreése‘to reflect

the increase in costs.

Such a result dogs not cor#espond to Marx's analysisse In his case,
the use values get cheaper after the introduction of the machines. Hence,
the machines must be superior to the ones that are known or that already

exist in the market. The advanced capital will, in the Marxian case, be

less than the amount advanced before the change takes place.
r]

There still exists, however, some degrgé'of ambiguity. Even in the

neo—c1assicé] analysis, the total advanced capital when the switch to

‘ﬁl" ’ [
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another technfq\ue occurs, will be less than the amount which was advanced
when the rise in the wage rate took place, i.e., before the switch to an
a1tgrnative‘ technique already known. If our interpretation of Marx 1is
correct, the advanced capital must also be 1¢;ss than the amount that is

advanced before the rise in the wage rate. Only this is consistent with

the cheapening of the use values over time. Since Marx does not make »J' -

such distinctions, we cannot further substantiate our contention. This
contention may be weak by itself hecause it raises a fundamental' question:
Why then does technological change not occur in thé\ absence of a relative
rise in W since it -can reduce the advanced capitdl be1?w the 1‘gve1\/\ .
preceding the rise in W? ‘The answer to this will be given in conjunctkﬁn '

with the observations to follow.

"

(i1) A second reason for disassociating -the Marxian technological

change from the movements on an isoquant lies in that Marx frequently

. deemphasizes the influence of the wage rate in the introduction of

technological change. In othe‘r words, he does not show~ the increase in W
as a permanent influence. He cites that, in the second half of the 18th
cen%ury, population increasea, wages decreased, but that thgrva_doption of
machines was \acce1erated.5 He also asserts: “Méc‘higery inserts itself to

replace labour only where there is an overflow of labour powers."

Admittedly, the meaning of the quotation above is unclear. One
possible. interpretation is that the machines are introduced even when there
.
is a high lciyé‘lf of unempldyment. The wage rate does not stop the Marxian
technb]ogica] change. The wage rate is never low enough to stop it even
though high wage ratevaccéler‘ates it.‘ One impression, though not very

clear, is that the relative scarcity of Tabour may accé1era‘te, or its

. 7
abundance may slow down the adoption of new technology. These, .however, -
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neither cause a reversal in,pechniques nor lead to an offsetting
technological change that reduces q over long periods. In summary, the
direction o% technological change does not appear to be significantly

affected by the fluctuation in the wage ‘rate.

(ii1) A third explanation for why the Marxian technoldgical change is
not the neo-classical analysis of movements along an isoéuant is that, in
Marx, at any given time, the coefficient of production is more or less
fixed, "A definite number of labourers corresponds to a definite quantity

of means of production...."8

This statement may be interpreted in two
ways: (a) Once a technology is adopted and’re%]epted in conérete means of
producéion, the relationship of constant to variab1encaP§ta1 cannot be |
altered; (b) The latest technology will be more profitag1e than a11‘the
techniques known in the past even in the context o? subsequent variations
in relative prices.within realistic 1imits set by institutional character-
istics. In*Marx, these characteristics cannot be ignored. Hence, in ~

préctice, the coefficient in production may be fixed over long periods.

R The possible explanations and reasons given above are those fhat can
either be traced in Marx's works or inferred from them. Since the Marxian
ana]ysisbcan hardly be comprehended within the neo-classical framework,

e will not pursue these ajguments further. It is true that there is still
an element of indeterminacy in the Marxian analysis. Why technological
change should always 1ncreasé g in absolute terms remains inexplicable or,
at best, it is dependent on some very particular conditions which involve
downward rigidity in the wage rate. f'Models built on rig{dity in factor

prices can, of course, have unemployment.

} a

A more‘important questioq related to the foregoing analysis 'is the

4

following: Would it §1ter the Mafxian analysis if the neo-classical

H
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sqbstitution and perfect wage f]exibiiity were a11oW§d? The answer must
be affirmative. Then, it could be argued that the changes caused by the
increase:in the wage rate would be reversed ance the wége rate was
depressed through the effects of the increased IRA. Technological

unemployment might be a temporary inconvenience.

Given the Ma:xian analysis, such a reversal in‘the technique of
production is not likely. Techho]ogic51 change not only increases the
1ife Zpan of the constant capital, i.e., new machines, but it alio
increases its absolute amounti The reversal in technineé'may become
ecaonomically unfeasibfe for long periods unless the wage rate falls in such
a way that the losses involved in scrapping the machines are offset by the
decrease in the wage bil). Including the historical and social element
in wage determination, such significant fluctuations in the wage rate are
un1}ke1y in the Marxian context. Moreover), even if substitutian a1ong’the
neo—c]assjca] lines is possible in the 1gng term, thé period in between
will be marked by further changes in technology and iniother market forces.
The price re)atibnships will be continuously a]tered: The necessary '
assumption for the neo-classical result is that fundamental conditions
do not change until the adjustment takes‘placé. This is difficult to
maintain in a d&namic ?ramework.— As Kalecki points out, once continuous |
technological change occurs, the equilibrium analysis cannot be used.]O

Even though this criticism indicates a ﬁajqr weakn;ss of the
-compensation fheory imglicit in the neo-classical approach, it does not
prove the necessity for g to rise over long periods. It only shows that,.
if technological change of the Marxian type occurs, the neoglassical

mechanism may not be adequate to reverse the result. Technological change

would reduce the fluidity of capitaLH In this sense, the Marxian
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appwach, which holds that accumulation is the major source of

12

compensation,'< is-an alternative to the neo-classical approach whose

2

long run adjustiment mechanisms may hold under a slow pace of technological

i

change or under technological chanaes that do not represent revolutionary,

innovations. As Rymes points out, the movements along an isoguant come into

" effect when technological change is slowing down.13 Heertje indicates

that "as the importance of the production function increased, so the

d.u]4

question of technical change receded into the backgroun If the

Marxian change were to occur rapidly or if technological change was so

'significant as to render all of the known techniques obsolete, then the

neo-classical approach would face serious problemg. This-divergence,
however, also reflects the fundamental difference between the views held by

A
the Marxists and the non-Marxists on the nature of capitalism. It cdnnot
., .

be limited to the que%}ion of technological change and unemployment alone.

]
!

‘Marx never discusses the role of the price of capital in technological

1.]5 But he attaches

change. He sees interest és the cost of money capita
no importance to it in the introduction of new technp]ogy. The increase

1q demand for the funds to be advanced as constant capitiﬁ does not appear_
to reverse the bias in q. The importance attached to. the role of interest
in traditional economics when\Fechniques are cﬁosen on the basis of a giwven
technology cannot be applied to a-framework when the level of technology is
continuously changing. Given the wide degree of scepticism among most «

economists on the re]ationéhip of interest rate to investment and tp the

- Jchoice of technology, we will not pursue its relevance to the Marxia

analysis.

Finally, it may even beﬁhisleading to speak of the role of relativé /

prices 1in Marx since the only input is labdursaccording to the Tabour

e
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theory of value. The price of cépitglwgoods is reduced to the value of

the amount of labour embodied in the-machines. In this sense, the wage

rate becomes the major allocative influence. Hence, the Marxian assumption

Y-
s

must be that even if tﬁe\new"machines become expensive due te the increase
in the wage rate, their introduction may still be more profitab1§ because §
they may reguce the total amount of labour expended in the production
process. He also indicates that the new machines will get cheaper a§ thg;
are produced in larger quanfities. He has no upward s]oging‘short run
supply cu;ve for the new machines. A better interpretation would be that
he has a long term downwérd sloping supply curve in mind. His reference

. 4
to Babbage illustrates this point.16ﬂ
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CHAPTER V

TECHNOLOGICAL UNEMPLOYMENT AND MARXIAN CRISES R

1. Introduction

<

In the preceding chapters, we have abstracted from the role of
crises in capif§1ist development. The last chapter indicated the
fundamental weaEnesses of the long term crises-free accumulation
model. However, a thorough examination of Marx's vision of capitalist
development requires that we also consider. the crises. In fact, one
cén even claim that Marx's accumulation cannot be studied without
crises. Mattick sees this accumulation as the theory of crises.]
Gourvitch points out that in Marx, the effects of technological change

on employment are of a cyclical nature.zf Moreover, we believe that

_ the analysis of crises reduces the seriousness of some of the criti-

cisms expressed in the last chapter.

rd (/(?
Even though Marx frequently refers to the inevitability of:

crises in capitalism and offers several theories, his treatment of
this area is not systematic.3 §§humpeter says that it is the
"unwritten chapteY."4 The relatignship of technological change and

technological unemployment to crilﬁg is even less clear. The latter

is almost totally absent in his sketchy analysis. Consequently, the

o

v
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Marxian crises have, on the whole, been studied by Marxists and non-

Marxists without givjng much consideration to this question. Although
the role of the increase in q has often been indicated, for example,
in relation to the disproportionality between the two departments in
Marx's ana1ys%s, the effects of labour absorptiog and displacement

v N ]

due to technological change have largely been ignored.5

\
How are technological change and technological unemployment

related to the different phases of the cycle? Does -technological

unemployment play any part in causing the crisis? Is Marx's long -

P

term accumulation model with increasing Tevels of technological unemploy-

wr

ment consistent with unemployment due to crises?

These questiphs cannot be answereg without ambiguity on the basis
of Marx's spé%ific comments, Our attempt to answer them will be based

largely on inferences and on our preceding analysis. .

)

The causes of crises in Marx have been an area of controversy
among the Marxist economists and have received 1{tt1e attention from
those outside the Marxian paradigm. The major aspecfs of the controversy
among the Marxists have been presented by Paul Sweezy.6 He classifies
the di{ferent views on crises as ﬁeriving from either the falling rate of
profit %r the realization problems. The former is explained either, in
terms o#\the increase in g or the increase in the wage rate during the
baoom. ’Thg latter is explained‘eifher in terms of the disproportionality

\

between the capital goods and consumer goods sectors or in terms of Jﬁder—

consumption. There does nof'appear to be, however, any sin§1e caute of

the crisis that most Marxists agree upon;
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'0ur presenfation Tater in this chapter will be on the basis of a
classification similar to that put forth by Sweezy. The only difference
will be that, instead of uéing a general heading such as,“rea]ization"\
to cover the df;proportiohélity and underconsumptién argumeqts, we will
ana]yge the falling rate of profit and.these two arguments }ndividual1y. g

Once the meaning of realization is specified, it becomes glear that all

the Marxian crises are essentially realjzation crises.

2. Scope and Objectives of the Chapter

* Particularly in this chapter, the danger of going beyond the main
theme of the present ;tudy exists. 4his is 1ﬁhé;ent in the fact that the-
analysis of crises can be extended to cover the evo]ufion of capitalism .
in jumps and spurts. Any thordugh study of the crises would lead to a .
discussion of many topics such™as the changes in incomeldistributiap,'
cgntra]ization and concentration, money and cred{%, changes in pro&uction
methods, significance of exchange economy, ro]é of new markets and
colonies, and political factors. In fact, Marx makes usegof all these
concepts in his cqmments. It 1s\even pdssible that the "unwritten
chapter" oﬁ crises wguld have been the synthesis of the Marxian ideas. |

-The alleged ultimate breakdéwn of capitalism would probably have been
related to the intensification of the crises. The Cema;ks on the crises
are, accérding to Schumpeter, “previéws" on ‘the ultimate faté of the

capitalist system.7 ’ y

The subject of crises can reach unmanageable proportions. Any
rigbrous study must, by necéSsity, be carried(out within narrower Timits.
e ) X
This task is not, however, easy even if a particllar aspect of the crises

is spgcified as the subjbct of investigation. ‘Marx's dialectical approach

o
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renders the separation of "essgntia]s”'from hnon-essenbﬁaJs“ prob]eﬁatic.
Hence, a certain degree of arbitrariness is unavoidable. It would be
presumptuous for this student or for anyone else to deny this difficulty
given the complex interrelationships of his idgés and his all-encompassing
vision of capitalist development. fherefowe, we will not attémpt to
jdst$fy our\omissions or partial development of certain relationships.

N : e,

If we can establish some general relationships between the crises and

techno]ogica] unemployment, and indicate how Marx's long term

‘pnemploymegt§might be made consistent with .unemployment due to crises,

[ »
our main objective will have been satisfied. The causes of crises and
the different phases of cycles will be analyzed only insofar as théy

3

can be used to further clarify the meaning and significance of
techno1d§ica] unemployment. The contnoversies reéarding the causes of
crises or a full thearetical deve]pﬁ;:dt of the main types of crises

are beyond the scope of this study.

We will show that technologica] chanég and technological unemp[oyment
can be introduced to all of %he different tyﬁés of crises in Marx. They
can form a_common characteristic shared bY these seemingly differgnt »
types of crises. We belijeve that the importance of this aspect has been

more or less yntouched in the ongoing controversies. We do not contend

that the addition of technological unemp16yment leads to a synthesis of

ERE

his often contradictory arguments. Our objective is limited. Since
technological change leads to' structural changes in the egonomy and affects
the demand for labour, crises cannot be studied independently of these

changes. It.is our objective to show that the Marxian crises iQ%Prporate

‘this aspect. It is not, however, our objective to evaluate the empirical

va1idity‘of his arguments.

‘
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3. A General Survey of Cycle Theories

Before we deal with the Marxian crises in.particular, we will
pré§ent a brief survey of cycle theories in general so that Marx's
theories can be placed in a h%storica] perspective. The fo]]o;ihg\is
not an.exhaustive review. Particularly the current theoretical
developments or the Keynesian theories are excluded from this review.
The discussion will be based main]y on secondary sources even though

in some cases the original works of some cycle thedrists affected

Marx will also be reffered to. )

Haberler's Prosperity and Depressionsand Hansen's Businesg—Cycle”

Theorx9 are two major works that offer broad. classifications o;\the -
}

cycle theories and the theorists associated with them. Schumpeter's

1

History of Economic Ana1ysis1o does not contain as detailed a survey as -

these works. Yet, the historical significance that he attributes to

d ¢

Marx in this area surpasses the attention Marx receives from the other

\

* R .
two authors. In fact, Haberler does not refer to Marx at all even though
he includes authors influenced by Marx.' We believe that Schumpeter's

more’ general comments and insights not only capture the essential differences

among the cycle theories but they also show that these theories must be

understood in relation to a particular system and its characteristics.
This historical perspective that is fu damental to thé undérstanding of

¢ Marx is, as we will see, also emphasized by Hansen.
&

Haberler proposes three groups of cycie theories: (i) Theories that

He also points out that the over-investment theories can be sub-divided

v , //).
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into: (a) Those that integrate the monetary factors with real” factors;

~

(b) Those that give a minimal:-role to money and, instead, emphasize

o

‘inventions, 1nnovat1ons, discoveries of new markets, etc., as these 1ead
to over- 1nvestmeqw, and (c) Those that claim that changes 1n cgnsumption

demand give rise to more violent fluctuations in thg productioﬁ of

—

producers' good&J

The_underﬁbmsuMption theories are also seen in two versions: -
A .

o

(a) One version emphasizes the role of technological cHange in

creating eﬂ&ess productivé capacity which grows ahead of the growth in
a ‘ ’ b )
consumer demand.
”

-+ o po®

1} 1
(b) The second version claims that somehow money is lost to the
system and the crisis starts due %o deflation. In other words, the
{ . -, .
quantity of money does not increase with the increase in output. Hence,

consumption de@hnd is limited, and a lack of purchasing power starts the

-~

N -

crisis through deflation.
* \ o ! ! . !
Haberler also classifies the economists associated with these theories.

t

Marx does not appear in ahy of them. The economists influenced by Marx,

for example, Aftalion, Spiethoff and D. H. Robertson are associated with

. . . n
the versions of over~investmeht theories that either {gnoqg money or pay

.
-

little attention to it. Hobson is cited as the central figure in‘the,
underconsumption theories. We will see that Marx, too, could be plécéd in

the same, groups that nge‘money and credit a subs1d1ary ro]e, and also in

3\

-
A
underconsumption theories that Tink excess capac1%y caused by &

technological change*with inadequate growth in consumption demand. However,

v

the direct effects of technological change on employment and the role of

technological unemployment does not appear in this survey.

S
vy

B
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'lcapitalist system. Others saw the trisis as a "pathological" case.

© function of the cap1ta11st1c economy are d1§ﬂded 1nto 2 sub-groups.

267

o
»

Fromeur perspective, a more use{pl classification is advanged by \

Hansen who d1v1de§£the\cyc1e theories into 3 groups.]2 (i) Those theor1es

that claim that the bus1nessncyc1e is a Funct&on of the capitalistic ,
1 =
eCOnomy :L11 Those theor1e§ that attribute the cycle to competitive and
o . S N
exchange economy; (iii) “Those theories that see the causes mainly in

monetary|factors.
N\
% !

’
° ~

This \classification, unlike the one by Haberler, underlines the

4 3 .
significande of the particular social-economic system Jin understanding

the'cycles.J lhe characteristics §f capitalism are an integral part of

¢'n1s c1asswf1cat on. - Howevér, Hansen dbes ndt fully develop this aspect."

Its significance .is emphasized more clearly by J. M. Clark in his i

Strategic Facpoks in Business Cyc]esl%

-

‘which is not, however, a suryéy

of cycle theories. "He states: “The trouble seems to be not so much

S r ¥ . ’ ol' A A |
.that business men mistake their interests- though that does happen, an
* ' {

S

waggravates §ome of the d1ff1cu1t1es -as that the1r actual interests lie

-t

in do1ng %Ré things wh1ch br1ng on the cycle, so long as they are acting

‘as, individual bus1ness men or representat1ves @f individual business ,

4
1nterests. 14 Schumpeter's evaluation of Marx stresses the same point

when he states that Marx was the only exception to the‘ecqnomists;before

I

1914 who superimposed %;Eﬁes on an otherwise properly functioning
' | ‘ 15«

’anMarx{'the crisfs_becomes an “essential form of capjtalist ]1'1‘&."]6

o ) s ’ . .

Return1ng to Hansen, the thqu1sts who see the business cyc]e as a
1
17

*

One group sees thé root*of ma]adaustments caysing the cr1s1s in the

o ®

uneqﬁa] 1ncome d1str1but1op perpetuated by capitalist reﬂat1onsh1ps.

Hence, the 1arge sav1ngs in the possess1on of the upper‘groups are turned

: ”
: % o

, .
o - A

3
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into investment which, combined with technological change, increases

the roundaboutness of the prOJUCtion methods and increases the output
of consumption goods. However, this increase in output is in excess

of the consumption poyer of the workers® A crisis erupts. Hansen calls

this first sub-group, the over-saving (underconsumption) theorists. He

18 &

includes Lauerdale, Malthus, Sismondﬁ, Marx and Hobson in this group.

He states that the implication of their aﬁgumeﬁfs is that if di;tribqtiqn

. . .. .. 1 - .
were improved, the cause of the crisis would be eliminated. 9 , . »

Ev%h thoggh our &bjective is not éS uﬁae(take a full critical_analysis'
of these classifications, 1£ must be noted that Hansen's conclusion cannot
be applied to Marx. In the‘first p1acé,‘accord1ng.to Marx, ﬁnder a;
capitalist system such a change in distribution is not possible because
the capita]jst‘c1as§ will resist it. If any improvement in income

distribution'tékes place either through class struggle or through ' \'

temporary competitive conditions, for example, in times of relative

-

scarcity of labour when the wages are pushed up, the capitalists will"
change the methods of production in order to reverse the trend in tncome

distribution. This is related to technological displacement and its

4

effects through the reserve army. The absence of tﬁis aspect in Hansen's

3

study leads him to an erroneous conclusion with respect to Marx. The

relationship of underconsumption in Marx to technological disp1acement/

o

will be fully analyzed later in this chapter. Leaving this objection

o

‘ . ' .
to Hansen's classification aside, his summary of the views in this sub-

group ihdicates that over-saving, over-investment, technological chéinge

cpa

and underconsumption can be synthesized. x
" £ 3

. g
] - -

. f
The second sub-group to those economists, who see the business cycle

as a-result of the cabita]ist system,emphasizes primarily the relationship
r : A

[3
i
i
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of techho]ogica] change to cycles. Thqkdisruptions brought about by

v

technological change capse thencyb1es. Since techno]ogtta] change’cannot
be controlled in a capitalist fremework, the conclusion of this group
regarding the pgisible—elimination of cycles is much Tess optimistic.
This sub-group is furthe;—d+v+&ed into two groups. The first one argues
that inventions, discoveries and innovations are the forces which disrupt
equilibrium. The second group emphasizes the changing demand in conjunction
with technological change. The firstAghoup includes Marx, Tugah-BaranoWSky,’
Spiethoff Schpmpeter,and Robertson' The second group includes Afta11on, o
P1903 and J M. C]ark Marx appears 1nABoth the capitalistic d1str1but1on ‘

and production sub- -groups. We have 1nd1cated ear11er that Marx 5

‘ techno]og1ca1 unemployment argument can be related to the underconsumpt1on-

L.

ist v1ew through 1ts effects on 1ncome d1str1but1on

i

Hansen s classification #n whiche Marx is also placed in the sub-group that
s

emphasizeS’the effects of technological change on production.

We also agree with

Yet, this
is too general a classification. Marx's technological change is of a

specific type, i.e., the type that increases g. All types“bf technological

thanges' or innovations cannot be related to his analysis. Thus, as we

shall see, Marxian technological change; on the whole, appears to have . .

negative effects. Its expansionary effects are not of the’Séhumpeterian -

‘' - [ * - ’ @

type.‘ In Schumpeter, investments associated with innovations”and the

accompanying credit expansion dre the causes of the boom. Marx's view

/

of techno]ogica] change is more limited. He does not emnhésize the
expansionary effects but rather the displacement effects, Placing

Schumpeter and Marx together is m1s1ead1ng ) . J—

Morepver, even though Marx does not consider autonomous changes in
' -
demand, i.e., changes in consumer tastes, am® role of marginal utility

Ce
as emphasized by J.rM. Clark, he, in fact, has much in common with him

Y . ,
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on the labour displacement aspects of technological changelin a depression,
We will later refer to Clark within this context. It is, then, clear
that when one considers the nature of technological change in Marx,

Hansen's general classification is not adequate.

1

Hansen's second major group (ii) that sees the causes of the cycles

in the competitive and exchangé nature of the system does not include

u

Marx. We essentially agree with Hansen since Marx, on the whole, stresses
the re1ations’within the production process. But, he also refers
freqdently to the fag} that exchange takes place in time qnd sbace.20
Disruptions in this proéess can lead to fluctuations }n the economy. In

an economy based on money, se]]e%s\heed Hot buy. Marx give$ this, as a ,
reason why Séy's'gaw may fail jn a money economy. |

e

"The purchaser has the commod%ty, the seller has the money, i.e.

a commodity ready to go into circulation at any time. No one can sell

unless someone else purchases. But no one is forthwith bound to purchase, .

because he has just sold.tgl LUse of money and the separation of exchanges
over time “imﬁ]y the possibility and, no more than the-possibility of

crises."22 )

Moreover, division of labour, specjé]ﬁzation and interdqundence in
3- competitive economy lacking;central planning, can cause unbalanced |
',g%owth and-cr}ses. Tﬁé fact thgt capitalist re1ationsﬁips are not
controlled by a "commén mind"23 creates the possibility of the crisis.

‘Effects can become cumulative,

In short, the nature of a competitive economy based on money is

24 The Marxian

an important theme in Marx's theories on crises.
disproportionality argument, if it is understood as being due to the
g .
« ‘ '

-
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"anarchy of competition,”25
Yet, there is an'inherent danger in trying t

and to draw too many para¢$g1s. The real di
p 4
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also lends support to” such an interpretation.

b see too many similarities

fferences can be blurred. In

fact, it has been argued that if the disproplortionaTity argument is ‘inter-

e basis of the anarc

»

'preted exclusively on th
be used to explain crises as recurring and r

the c1ear’1mp11cation‘of this arqument would

casting and planning are implemented by the

of crises vanishes. ’“Such an interpretation

“even though it has been rﬁgorously defendeg

the difficulties due purely to exchange‘and

subsidiary elements in Marx. N .

1 .

A

egular phencmena.

by some Marxists.

hy of competition, it cannot

Moreover,
w
be that once better fore- .

capitalists, the possibility

has little support in Marx

26 At best,

individual oversight are

-

‘ ‘ .
Since Marx cannot be placed in group. (i

ii), that explains the crises

purely in monetary terms, i.e., due to banking poli¢iés, expansion and

*

contraction in money and credit, we will noq

be concerned with this group.

Marx puts 11tt1g emphasis on the influence of tge changes in money supply

and credit. The changes in the money supply

effects of the cycles amg not their causes.

~ Presently, we will undertine the signif
referring to a few economists who were infly
criterion for our choice of econdmists is th
AftaHon,28

Marxist economists. Kondratieft

cited in this group.

[

Aftalion's emphasis on the introduction
prosperity phase and the tendency to build 4

common with Marx's accumulation and creation
Fd W

7

enced by Marx, The main

are according to him the

S
T

icance of Marx's theories by

g

eir recognition by the non-
29

¢

and,Robertson30 can be

of capital goods during the
~N

xcess capacity has much in

of capacity in excess of
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demand331 However, Aftalion underlines the importance of the lag between
the gestation period of the capital goods and the eventual production of
consumption goods. The demand for capital goods increases due to over-
optimistic expectations of even'hiéher prices. Their construction takes
a long time. Meanwhile, Qhe demand for the goods -to be produced by

these machines may change, for example, it may decrease or may not grow
at a rate equal to the optimistic forecasts of the capitalists. When the.
goods coﬁe on the market, the expectations are not fulfilled. Deflation
starts.32 t]ear]y, Afta11on s analys1s ultimately rests on a lack of ,

foresight on the part of the capitalists. Moreover technological change

in itself is not a part of his analysis. . t

b

Marx's influence is more c]éariy visible on,Kondretieff.33 His long
cycles between 40-60 years are inspired by Marx's replacement cycles which

are ca]]gd the “decennia]"'cyc]es.34

-But these cycles are not directly
relatea %o technological changg. ;fhey are baseg on the replacement of
fixed capital which occurs én 'spurts.35 Yet, such decennial cycles would
be contradictory to. Marx s views on techno]og1ca1 change which hastens
obsolescence. In fact Marx seems to be discounting the role of these

decennial cycles when he also indicates that the life of fixed capital

"is shortened. . . by the continuous revolution in the means of production,"”

} . .
even though its physical life is extended.36 Even in the absence of
techno]og1ca1 change, this theory is' not a basis for a generalized theory

of crisis. Th1s point w111 be exp1a1ned later.
D. H. Robertson makes use of Aftalion's 1ags based on the gestation

period of the cap{tal goods‘.37

Large investments are required for the production of the.capital goods.
He also -refers to Marx's decennial cycles chused“b} the bunching of the

a - o

He stresses the indivisibility of investmentf8

\
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39

: - 4 ' N .
replacement demand and quotes Marx on this. Even though he criticizZes

it, he does accept that it may be applicable to some trades.

Capital shortage, he claims, is the main cause of crises. He
states: "The fundamental cause in such circumstances of the collapse

of constructional enterprise, is thus seen to be not the high cost of

Sen

constructional materials, but the scarcity of real capital available

40 He attributes this idea to two economiﬁts in the *

LY

Marxist tradition, i.e., Spiethoff and Tugan-Baranowsky. He does not,

for investment."

however, relate this "shortage" to technological chandé which raises q.

In summary, our survey of the cygle theorieS»and those economists
directly influenced by Marx indicate the role of Marx in the area of cycle
theories. More importantly, the discussion shows that Marx's treatment of

{

technoldgical labour disp1aceme:;>has'not been seen within the context
of crises. The Marxian fheory

at has attracted most attention is the

"replacement"  argdment which has little to do with technological change.

\ In a theoretical study by two socialist econqmists, N. Cobeljic and

R. Stojanovic,4] the authors apply technological change to®luctuations
in socié]ist societies and indirectly to fluctuations in a capitalist

system. Even though they discuss technological unemployment briefly, ‘

42

they treat it separately from the cycles ina capitalist system. In a

v few gther studies, technological change, the rate of obsolescence and
the rvse in q have alsp been related to Marxidn cycles.43 Once again,
, the te noHogica] unemployment question has not been treated as a part_
%%\“\ o%ﬁihese discussions. . «

\ \ ' '
C]ear]xi\much of the @Afficu]ty<ﬂies in distinguishing cyclical

T \
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unemployment from technological unemployment. Qur analysis in the rest of
this chapter will indicate that even though technological unemployment is

related to the Marxian cycles in a very complicated fashion, it can still

-

be given some meaning, and can be distinguished from cyciical unemployment.

b

4. A General View on Cyclical

Unemployment in Relation tog

o

* Long Term Technological Unemployment

Before we study the different types of crise§ and thei#Jre1atioﬁsh1p,
to technological unemployment, we will undertake a more general discussion '
to establish a continuity between the preceding chapters and phe present
onel Since those chapters essentially cover the essence of Marx's ideas

on the effects of technological change on employment, a certain dégreé of
. M
consistency ‘must be established between them and the present topic, which

is but a different level of analysis of the samEMQUestion, as we have

specified in Chapter I. In particular, Marx's long term accumulation and
) ' v L\ .
employment model and the cyclical behaviour must be seen not as two

independént forms of interpretation but as interdependent.

}he major thrust of Marx's works s to reveal the laws determining

the historical evolution of capitalism. The periodic crises are an

'

integral part of this process. In this sense, Marx's long term crisis-

+

free modeL\as analyzed in the last chapter must be modified to account

for these disruptions. ) y
\ \

\J& B oy s

It is possible to attach two interpretations to Marx's long term
. .

analysis. (i) The capitalist system will experience increasing levels

of- technological unemployment even in the absence of crises in the long

\

-
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term. (ii) The long term trend is rein?orced by the crises. We bave
already ana1;zed (i) in detail and specified its weaknesses. ‘The 10;9
term accumulation model which incorporates technological unemployment

is based on alcapita1 shortage argument. Since technological change
increases q in absolute terms, the growth in capital is not adequate

to absorb the increase in the labour force. As\we’havedseen, Marx's
attempt to link this inadequate growth in capital t¢ the secular tendency
of ;;; verage rate of profit to fall is untenable. 'If this argument is

rejected, the rate of growth in capital becomes indeterminate. Then,

technological unemployment largely depends on the rates of growth in q

-

and in labour supply. Given his agﬁumption that the absolute level of
. employment will increase, i.e., the rate of accumulation will exceed
- the growth in g, whether constructive uﬁemb1oymeh£ will have an actuatl
counterpart,in IRA depends on the rate of growth in the Tabour supply.
In short, the Marxiéﬁ argument apPears to rely on excessivé growth .in

population. (0b§1ous]y, this conclusion would be very displeasing to

g Marx. ) ‘

These weaknesses eﬁcountered by the Tong tgrm‘accumu1ation model
can be partially overcome thréugh the introduction of the crises. The
crisqf can be used to: (i) reduce the dependency of Marx's prediction
on excéssive growtﬁ in population, (ii) §how that capital destruction

in physical terms during the depression ¢an be substituted ir°place of

v
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y If such,a synthesis is not achieved between the iong term and c§;1ica1
phenomena, a contradiction remains unresolved. This can be summarized ‘in
fhe following way. ,The‘long term argument implies that there will bg
technological unemployment even #f«Say‘s Law holds. Stated differently,
unemployment exists éven with full capacity utilization of tpe available
capital. However, once the crises are included, ungmployment and 1dle
machinery appear simultaneously during the depression; i.e., Say's Law
does not hold in its limited or narrow sense. It might, then, appear
that unemployment based on a capital shortage\mode1 is qpt consistent
with the unemployment during the crises. In essence, the resolutionflof

this apparent contradiction requires the specification of the meaning

of techno1pgica} unemployment.

\ }

As frequently stressed throughoutlthis study, Marx's technological

by the

unemployment is associated with a shortage of real capital caus

increases in q and not with the undeéuti]ization of the reai capith]

available, If the concept‘of capitangﬁoréage is discarded, then ere
is 1ittle point in calling any type of unemployment technological. In
fact; the term could then be used.properly only in reference to

. .structural unemployment.  This occurs when technological chagge causes
amismatch of supply of labour and demand for it through the chandes in
the required skills. As we have argued earlier, Marx's unemplgyment is
not "structural® in this sense. (\V

. Moreover, once the capital shortage argument is discarded, ohe_pou14i'
also argue that aill unemployment is, in one way or other, technological .

because the most significant disturbances in a capitalist economy, barring

wars or natural calamities, are caused by technological change. Even the .
'l
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Keynesian unemp]oymeht can be linked ultimately to past;téchnologica]
changé aqd future technological posswb1]1t1es The insufficiené& of
aggregate demand to absorb the total output and to bring about full
capacity utilization can be re1ated to the abundance createdizy past .
technological accumu]ation.\ ]@e “psychological" factor behind the
consumption schedule can also be interpreted within the context of
~techno1ogica]§ changes, the subseguent increases in productive capacity
- and the high incomes which enable the psychological factor to operaﬁe.
‘Simi]ar1y, the profit expectations of”businessmén are largely influenced
by prospective investment opportunities, 1 e., by techno]oglcal change
in its wider sense. Even though such an approach may have its merits,
’1t would also be so general that no specific meaning could he given to
technological unemployment. The distinctions between difféﬁent types .
of techno1ogiga1 change and their differential impact on employment
would disappear. It would, then, be a matter of indifference whether

unemployment is called Keynesian or technological.

»
o~
L4

In Marx, technological unemployment can be given a specific meaning
) ;
only if it is to be associated with capifa] shortage caused by technological N
change. Hence,’the capital shortage must, somehows be related to the cycles

if unemployment observed during the cycles is, at least, to be called

partly technological. Marx\do§§'not perform this task of reconciliation.

We. believe that the Marxian cfc]es or crises can be related to the
capital shortage argument. VYet, it must also be admitted that unemployment
which is not caused by capital shortage,lbut by general disturbanceé
arising from techno1ogic$1 change, is aJ§o st%ohg]y preseq?}in hig

. ‘ ; i .
cycles. Hence, unemployment during the cycles cannot totally be explained

- -
y
- . . N ‘ o
b *» *
. ' .
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4ta1 shortage but mu;t also be linked to other effects of

/
Marxian technological change. Clearly, unemployment, in Marx takes a

in terms of cap

second meaning which is 1ackjng 1n the crisis-free accumulation process.
Both of these meanings will be seen in our discussion of the Marxian
crises. It will also become clear that the second meaning which is not
dependent on capital shortage is, in fact, the more prevalent one in the
discussion of theycycles. The cap1ta1 shortage argument can Se introduced
witH much more difficulty. Yet, as it was stressed earlier, it can be
introduced, and it isjgbns1stent with his-long term analysis. The failure
to do this by most Marxists has been a source of confusion. Consequenf]y,
Marx's ana]ys%s of unemployment has generally been divided into two types:
(i) Unemployment with full capacity uti]izatign; (11) Unemployment with

44 The 11nk§ have not Been established.

idle capital in cycles.
Technological unemp]oymeﬁt has been discussed under (i). Unemployment

in (i) has not been used to bolster Marx's 1ong'termwpred1ction. Kahler
indicates this particular dilemma encountered by the Marxists when he
states: "..[S]ince the Marxian displacement and cytle theories were only
Toos@ly connected, it wags. difficult to see how cyc ical unemployment might

H45

be used as statistica] proof of the disp]aggment theory. Thus, the

*x,

Marxists Were not surg whether techno]og1ca] displacement should only

refer to prosper1ty perwods or why her it could also be linked to cyclical
46 - , - ‘

1

~ . w ]
Even a partial synthesis of these two types of unemployment could
/
help resolve some of the ambiguity in Marx created by his use of Say's
Law in some parts aﬁd by his rejection of%t ih other parts.

'

o
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~5.  Significance of Dialectics

in the ‘Apalysis of Crises

N -

Regardless of whether the dialectical thought pattern that Marx
inherited from Hegel 1is tenable in itself, his analysis of cris)es cannot
be understood without it. In the "Afterw?rd to the Second German Edition"
of Capital, he states: "The crisis is once again approaching, . . . and
by the universality of its theiatre and the intensity of ity action it will
drum dialectics even into the heads of nthe mushroom-ubstarés of the new,

w47 essential part of the dialectical

b

holy Prusso-German empire.

approach is that there is no permanent stagmation. "Permanent crises do

48 The "1ife of modernéindustry" is perceived by Marx as g

»

not occur,

series of periods of moderate activity, prosperity, over-production, crisis
49

a

and stagnation." The term "stagnation" should, then, be interpreted” <

N
cautiously. It cannot be interpreted as a chronic state. It has no basis:

Py
L ~ ¥

in Marx's writings. ,

- \
N

- According to him, the crises_are inevitable in capitalist development. |

Moreover, they are necessary if accumulation is to continue. They prepare =

\ !
Z - "within capitalistic limits - a subsequent expansion in p?oducotion."so ’ ,
\\~‘ AN

Similarly, this expansion creatgs its own barriers and has the seeds of

1

“the next crisis.

. | l ;
\. The logic behind these Marxian notipns is strictly a reflection o_f
"the dialectical approach. This approach §s not the equ*ivr'a]entt\of the -

e dyn‘amic\ approach as understood in modern ‘context. It does not \onfy :

-~
. comsist of the .introduction of time and ghanges in the fundamental

K - conditions. It is more. The changes in the fundamental copditions are -

[ . .

o
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' explained through the inherent contradictions of capitalism which occur

due to the "incompa;c:itgility between the productive development of society
— 115]

—

and its hitherto existing relations of production. The disruptions

Aare caused by these contradictionswhich "lead to explosions, cataclysms,
crises, in which by momentaneous suspension of labour and annihilation

of a.great portion of capdtal the latter is violently redyced to the point

where. it can go on."52

¢ h [ !
The solutions which are sought in a depression to overcome tjfe

v

barriers reflected by the low rate of profit "place these barriérfg in

its way and on a more formidaple sca1e."53’ .

Il

Once the dialectical nature of the crises nis understood, the Marxian

long term accumulation can no Tonger be called, as does H, Smith; "blind

54

accumulation.” The capitalists are sensitive to the rate of profit.

They refrain initially from i‘nVesti'ng when the rate of profit falls in

’Mthe crisis. However, if they are to remain as capitalists under the

A . .
d Even if the lon;{term tendency Pf p to faH"were‘ true, long t€rm

objective'competitive condi‘{cions which weigh on them, they will be

compelled to seek new methods in a depression in order to increase the

rate of proﬁ:t.55 ‘Those aggressive capitalists who can reduce their

4 RS

costs ca/pture the {"markets of others. Available capital see’gs profitable
aver;ues because,.un‘u\sed capital does not make one a capitalist.
/ - . | )
accumulation is not inconsistent with it. As long as the capita]ists\cay\
make a positive rate of return, it is.not unimaginable ‘that they ,c:an
adjust to the rules of the gam’e’ :)ver long pgr;ods. This is not incom-

Patible‘with periodic crises and the temporary reluctance of c’:apit'a]i'sts

to invest when their expectations are Shaped Targely by the recents .

3

past and the near, future. ™’ - ‘ 1 Co ;e
3 ‘ . . S
v . N N EE . . \ . ":}’f
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The\dia]ectica] nature of Marx's analysis is best illustrated when

he says: "The real barrier of capitalist production is capital itse1f3“56

The ultimate aim of capital is to increase surplus. Each capita]ﬂs}/ .

! -

' /
operates on_g_sca]e which is not 5trictly determined by demand but by a

desire to; "produce the largest quantity of commodities with a given

capita],“ and tries "to supplant its competitors and exclude them from

» -

57

the market competition of capitals.” At the same time, each‘caﬁita1ist

’

 views the workers emp]oyed¥by other capitalists as consumers58 while each

one attempts to reduce the consumption power'of his workers in order to \

“reduce his bggfg re]ative’;o the others. Hence, "a rift must continually
L ,

*

ensue between ‘the limited dimensions of consumption under capitalism and

a production which forever tends to exceed this immanent barrier.“s9

- i
¢ '

Some *of the arguments in the last paragraph are very much related

%fto the role of technological unemployment: Adjusting output to Lhe

) physicé1 capacity rather than to demqu is q]osely Tinked to.the relative

growth in constant capital in the form-if indivisible capital goods’ and
to the'risks associated with its obsolescence. The last quotation can

3y - , ~ P .
also, be related to the effects of technological displacement on the

/’

]

growth of consumption demand. One can see it as a synthesis of
.technological unemployment with the ‘underconsumptionist.view. Marx does

ESS

not devélop these links clearly. =

The foregoing presentation on the role of dialectics is cursor&.
Yet, it sths the ipportance of it in this chapter. The relationship.
of t&¢hnological change to crises should be viewed in this confext.
Téchno]ogica] change is a method to overcome the crises, but it also

sets the conditions for other crises through its complex effects on

“d - e
! & s I Veg
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"largely biased by his dialectics. -

- (ii) Falling rate of profit

n 282

employment, consumptjon and older capital goods. It will become evident
in our later discussion that Marx emphasizes the negative effects rather
than the expansibnary effects. However, the dialectical nature of his"
appro;Eh necgssitates that tecﬁno]ogica] change contains these contradictory:
effects. Yet, why the negative effects of technological change ;houTH
outweigh the positive one§~caﬁnot be explained on the basis of a

philosophical approach. Marx's inEisteqce on this result is, we believe,

a

—_— \

6. Crises and Technological Unemployment

\
{

-

Even though Marx does not do so, his theories on crises are classified
generally in three groups. The criterion behind this classification is

the difference in the causes precipitating the crises. The following *

are considered to be the main causes:60

-y .
(i) ODisproportionality

_.{i11) Underconsumption

]

As indicated earlier, all these crises are in essence realization

crises., The realization process "includes the preservation of the

nb1

,prior value, astwell as its multiplication. Even though realization

hés traditiéna]]y been reserved for the gea1ization of pr&fit, we believe
that such a definition may be misleading. Thén, éhe main emphasis would
appear to be Timited to the conversion of the commodity surplus-into
pﬁ&fit in terms of money. Once technological change is introdﬁced, the
obso]eséence of constant capital and risks associated with it become an

~

important factor. If the previously advanced constant capital cannot
ﬁ

. & 4 -
be preserved because the new machines Feduce its value, the concept of



realization must, then, be ufiderstood in a comprehensive sense. It .
must jnclude the recovery of previously advanced constant and variable

capital as well as'the conversion of surplus into profit. This can be ~

- - [ .
illustrated through the familiar Marxian circuit, 62 M-C-P-C"-M,

»
?

where: .
fl s - ¥

M: The initial money éapita1 advanced.to start the production process;
C:\ Machinery, equipment, raw maieria]s; etc.,nana labour employed;
_P: The pro@uc?ive process in which the means of projduction and Tabour
are cdmbined in a ratio determined by technology;
= C': Commodity capital or fin{shed prodhcts; '

M! :; Money received upon the sale of the products. 8

a
e

Marx discusses the role of circuits and the associated time factors,

-~

for, example, the turnover periods. For<our purpose, it is not necessary
to consider these in the present context. The esSential point is that if

: Co & . . e : .
accumulation is to be continuous, and if thé circuit is to repeat itself

= I

on higher scales M must come out of the circuit as M'zj The difference

bewteen M' and M must be positive, and the ratio of AM to M must be such”
- i

? o

‘that the.normal rate of profit id realized.

4 \

The- realization process includes both the self-preservation of M so

“that M is sufficient to re-establish the same scale of production as

. |

befo#e,and also the conversion of suré?&g to AM so that accumulation on’
a ﬁighen\ecale will be possible. The comﬁlete circuit includes simple

' reproduction, the preservation of M, as a part of the total accumulation

« -

process.63 He states: "Realization of the surplus-value necessarily

b /

carries with it the refunding of the value that was advanced.':64

. f
”~ i v

> - »
A
- . -
. - -
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The analysis of crises in Marx is essentially the specification of
the forceshor contradictions that disrupt this circuit and hinder its

continuation at higher levels of prodqctionf’ The use of money, as we

- have already indicated, is already a source of such disruption. It
creates a general possibility. However, Marx .does not see it as one

of the main causes of crises. ' ,
~ \ i

-

(i) Disproportionality

1

The disproﬁorticn§1ity argument as a cause of the crisis'has ih‘
most literature, been confined to the dispropbrtiona]ity that may.occu;
between the capital and consumer goods.secgors: Manx's analysis of
accumulation }n the third volume of Capital in terms of the balanced

growth of, the two sectors or departments ‘has been taken as the basis of
: $

an explanation of the crisis when such balance can no longer be maintained.65

2
’ - ’

The familiar exp]an&tion can béqpresented by specifying the .
conditions for the'uninterrup%ed simple repro@uction.66 We will not
specify the conditions for reproduction on an extended scale because -
the logic of the argumeﬁt does not char;ge.67 J

a

Department I: Capital Goods
qVI=CI+VI+SI
Department II: Consumer Goods

Vo =¢

S S

+ s

I1 [I

In these formulations V stands for the gross output of each
department. We, use "c" for constant capital adVénced. EvenlthougH a'-
caﬁita] letter has been used in this study, the distinction disappéars

" if the total constant capital advanced.is recovered at the end of the
. o N
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sindle production period under consideration, For equilibrium to be
' i

o0 maintained between the 'two sectors, the following has to hold:

a3

Ld

vthe disproportionality should lie in technological change even.though

oV tosr The assumption is that the capitalists consume all of

their surp1u§. ‘The same app]ies‘to the workers' wages.

c

[

The crisis is possible even in the simple reproduction scheme.
&
The egui]ibrium need not hold in a capitalist economy which has no

“"common mind," It is possible that either ¢, > vy +s; or

3

iy <Vp * sy In the fonperoca§e, there w{11 be a relative over-
productipn of consumer goo&§. In the latter ;he, an over-production

of capital goods will take place., Even if Prices arg flexible, realizgtion
%ay be rendered impossible, énd fluctuations at the aggregate level may

follow.

In this form, a lack of forésight on the part of the capitalists,

< . n \
. i.e., the anarchy of production in capitalism, appears to ‘be the main

\
cause -behind the disproportionality. The implication is that better

b

%orehasting would eliminate "the crisis. Sweezy points out that such
\ , 68
disproportionality cannot be generalized as a cause of crises. What

needs to be explained is why a disproportionality between-the twg sectors ’
\

o
should occur and why it should be 1drge enough to cause aggregate
disturbances periodically. The anarchy of production or lack of perfect
foresighi cannot be used to account for the period1£a1 recurrence _of’

of the crises.

In the expanded Seproduction model, the Marxian disproportionality

. o . . v . . .
acquires a clearer meaning. This can be done by introducing-technological,
pl . B @

»

¢ -

change. Given Marx's emphasis that accumulation is almost always
P .
accompanied by technological change and by increases in q, the cause of

e
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o ! ..

the anarchic conditions of capitalism may also play a paFt.
. \ < !
;n'the accumulation process, technological change is embodied in

new machines. Since § increases, the outgut of the capital goods'

sector .will have to increase. This requires an expansion in_the

* productive capacity of this §ed£or. Even if it is assumed that the

nitial demand for the new.machines maintains the normal capagity
uti]igation in machine construction, once the machines are installed,
thgﬁnew'machineé fleed not behreplaced for exfendéd periods. Marx,
citing an example from the introduction of new mgchfgés into carpet
manufacturing, says: “.f[T]he machinery need not be reneved till it is
wérn out. Hence, in order to keep the increaé;d number of mechanics in
constant employment, one carpet manufactgrer after.anothen must displace

workmen by machines."69 Otherwise, the initial increase in aggregate

) s - . > . S
employment due to machine construction cannot be maintained.

This argument must be evaluated c?itica]]y if the role of fechﬁo]ogica]
change is to be understood. One interpretation would be that the machine
construction sector recovers all of the advanced capital upon the sale of

the new'machines. Then, the firms producing the new machines start the

" same process all over in the next period. Since the new machines, however,

@ t ,
last much 1énger than the gestation pgriod of the machines, i.e., the

-

period of their construction, the machine producers will bé left with new

machines for which no demaqf exists. Over-production of capital goods ‘

and lay offs may lead to criges.w Thg decrease in output and income in

1

the capital goods sector leads to a cumulative contraction in the-consumer

goods sector. h

¥

If this is the ef%ect of techno]ogica1%change, Erisis and unemployment

K4
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are due to the differences in the turnovers of advanced capital in

the two sec¢tors. In other words, the’cm’sis is caused by the effect of
o

» technological change on the 1ife span of the new machines that are built.

\ 0

Technological chapge causes a disproportion between demand and supply of

capital g@odg as well as a disproportion between demand and supply of ~7

>
i

consumer goods as a §ubsequent cumulative effect. .

Sucho disproportionality is possible. Howeve}, in this interpretation,
there is né p1ac\e for capital sho_rtage. Since the advanced capital in the
capital goods is to%:aﬂy recovered and can be readvanced elsewhere, the
contraction .in employment in the machine construction need not occur. ThHey,
real cause appears to be a lack of investment opportunities. Technological
change in a~broqd sense, for example, the introduction of new goods as well
as new production methods and new ma;rkets, can provide such outlets.

G\'vgn Marx's 1imited deﬁ‘nition’of technological change, these opportunities
cannot be included. Marx's technological change, which is largely limited
to the ¢hanges in the production process and the increases in q, would

fail to exp]ainfwhy the re'coverec} capital cannot be readvanced elsewhere.
If investment opportunities are limited, unemployment will be caysed by
both t,he disp’;a\ce'r‘nent ih those firms buying the machines and the firms
which have produced fhe machines but which have to lay off workers because

of lack of further investment opportunities. The employment effects will,

then, be intensified by a cumulative contraction procéss.

/

A second interpretation would be that capital advanced in the

cj,/bnstruction of the new machines is not recovered upon the sale of the
; .

V- . . s L .
machines. In other words, normal capacity utilization in the construction

of machines at the end of a single period of production (when the new

-
¢

&
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.machines are completed and sold) enables the recovery of only a

A t

part of the capifal* advanced. If phé new machines “last much'longer
than the sinﬁ]é period of production in the capital gpodé sector, not
énly will the production in this sector d}op but also real c pita]r
will be tied.up. It will 1ie.idle in the form of uriused machines and
plahts. The workers will be laid off or "freed" without being |
accompaﬁied bj ; freeing of real capital. In other words, the real

resourges'w111 by Tying idle whifé 1abbur is also unemployed. The .

a

reduction in the‘pﬁrcﬁasingbpower of workers can lead to cumulative .
effects through the éontraﬁ%jon in output and employment in the consumer
goods sector. The crisis eruptg. The rehbsorption‘of these'workers
e]se&here requires thdt the economy provide an equivalent of such real
capital in alternative areas of producf%on. In this sense, technological
chaﬁge‘can Tead tg.a shortage of réal capital during the boom by altering
the periods of tu%nover of advanced capifgls in the two’rsectors. If the
average grganic éompos?tion of advanced capital in 'the economy is high,
the difficulty of absorbing these workers will become more sefiéus. For
purposes of emp]byment elsewhere, the real capital tied up in thé
constructio; of mach1¢es is of no use. The possib]e abundance of‘money

or credit does not solve the problem as long as the ecoﬁomy is unable to
offset the enforced idleneSs of real capital by an increase in productivity

and surplus elsewhere.

Clearly, our second 1nterpretafion of disproportionality synthe‘hzes
the concepts of capital shortage in real terms with over—invéétment and
underconsuﬁption. In this. form, technological change ]eadsxﬁo a

:\;;‘,

dispropd%tionality by altering the turnover periods between the two

sectors, causing a real shortage of capital and consequently, under-

¢
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consumption because the unemployed workers lose their income. Thé,
s . & ~

consumption .goods sector experiences over-productions The advanced

»

capital apd’SUfplus gannot be realized at ;he expecte& prices. The

- <rate of p}ofit falls and the crisj§ efupts. It should, however, be
noted that tﬁe inabiiity to reabsorb the«workers,'who are displaced’
in the capital goods sector, in the consumption goods sector hinges -

on fixed proportions.in the production process.

The second interpretation, we believe, is consistent with Marx's -

long term accumulation mode]. However, it has little support in Marx's h

own comments on the cycles. It must be treated as an attempt on our ®

, part to c]arify‘tﬁe meaning of technological unemployment. in Marx. It

enables us a{sb'tq give a clearer meaning to the disproportionality

argument. Th{s interpretation is, we Selieve, Jjustifiable because it

combine; the concepts of disproport{ona1ity, capita1rshortage and increase

in q. Thé first interpretatidng on the other hand, can easily be carried’

out without the coﬁcepts of capital éhortage 6r the increase in qj In

fact, even disproportionality is not essential to it. The ultimate cause

of the crisié, in that case, is the lack of further ipvéstment -

opportunities. \ )

N

One objection to our interpretatidn’based on real capital shortage
d - Y
may be that it-is based on the assumption that techno]o;?!a] change will

tie up signifjcant amounts of real capital in the capital goods sector ’
and that it will create a situation which cannot be rectified by the
conditions in a boom. This'objection is valid. Hence, our interpretation
is, at bést, a possibi]?ty'and cannot be genera]izedﬁ’ Since.our objective
is not to show techno]ogﬁca],chéqge of the Marxian type as the cause of

, o |

t
!

!



) 290
. - /r °
the crisis but only to refate it to his discussign of 'crisis, and indicate *
how it may play a part in‘ﬁhe erupfion of the crisis, we do not perceive
N - " P . . »
this objection as one that must be analyzed fully. ) .

<, ° )

A second objection may be that our‘interpretation relies heaéi]y on
Marx's decennia1;cyc1es in which the machines 1as£ for ten years.uz}he
ﬁ?bdq;tive capacity 6f the capital goods sector remains id]é. _ Unemployment
and subsequent djsturbances cause thg ;risis. The reéovery starts when
theamachines'are to be rép{aced at the end of these ten years. Marx's ’

emphas1s on the Tife of the machines can be re]ated to th1s argument on-

the decennial cycles. However, our interpretation is not based on it.

-
3

Finally, it may-be said that the capitalists in machine construction
need not simultaneously invest in an expanded capacity since the orders
for tHe new machines are spread over time. The bunching of the*ordars at
the samg time may not be realistic. °This is clearly true. If the new

machines are being introduced gradually, the exéansion in .the capital

%goods sector will be gradual and no ?ﬁhediate drop in demand for ‘the

.

e

machines may occur. The qyotﬁtiGn cited earlier iﬁp1ies this. If the
other'carpét manufacturers buy tHese machines, demand for machines may
) be'kept stable. The gradual timing of the orders for the'machines'wi11,
then, reduce the risk of\over-expansiop in the capité] goods at one tiqe. :
The éradua] replacement Qemané will also reduée the magnitude of péssib1e

J displacement in the machine construction. , R

\ -
\ ' ' ' \

This last obJect1on cannot be rgfuted on theoretical grounds. Its
va11éf¥y depends on the rate of introduction of the new machines, i.e.,

on the competitive edge gained through their introduction. Marx's

A . a

treatment of technological change during the boom is unclear. He seems
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to emphasize more its role in the downturn”or depression. Hence, o&r

capital shortage argument du;ina the boom does not have'qych sypport.

If the gradual introduction of the chhines'is the more 1ike}} case _

despite the fact that the boom period may also be character;zed by the ‘ Z:

\Marxiart)ﬁghno1ogical change, our second interpretation would nof'holgf

On the otheryﬁqnd, a Bunching of demapd for the Hew&machines and a

possible over-expansion in the capital goods are rea]ypossjbilities.

.

In summary,\the disproportionality argument can be intggfated with
Marx's technologﬁ§a1 change and technological unemplqymen§ in a complicated
way. Juét like any other type of technological change, the Marxﬁan{one
can cause %mba]ance or disproportion among the different sect;rs og the
economy due mainly to the fac¢t that there s no overall planning 6f its
introduction. In this seqse, techologicé] cﬁgnge c%n be become a source

- of crises i# such digproportions\bggome pronounced. It cannot be denied
that this meaning exists in Marx. Capital 3hor;age can be a consequence

of this lack of planning. B ,

(ii) Falling Rate of Profit

\ In the last chapter, we have seen that Marx's contention with respectl
to the secular tendéncy of p to fall 15 ;ot tena51e if it is to be
exp]ajned only in terms. of technological change.’ Consequeqt1y, the o

% capital shortage model to predict long term technological un?mglpyment
encountered the fa@ilia? difficulties which have been restated several

times in this study. ,

+

Marx has another ékplanation for the falling p. This is nat baséd
on technological change but on the rise in the wage rate during the

boom phase of the cycle. Another reason he cites is the increase .in the

¢
]
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prices of raw materials. We will 1imit our discussion|to the movement

. of the wage rate since this is directly Fé’i,evant to our Etudy. B

’ ( corresponding reduction in the proportion of surpl

v
<
it
s o P
-
0
t"\
.
*
5
1
L]
1
»

" the supply gf Tabour  and céuse an increase jn W during

/n@ey-vawe' of the variable capital (because of incr

o

\

Assuming that the potenti-a1 supply of labour is mor“e or less

inelastic during a cycle, the rate of accumulation may e"ventuaﬂy,exceed
v R o t .,

he upswing. The

industrial reserve army is depleted. The average rate of profit falls, .

"but this time due to a change in the composition of capital not cau3ed

by the development of the productive forces, but rathe by a rise in the

sed wages) and tlhe

4

-labour to necessary

71

labour." Accumulation will slow down and reduction in output and

employment will ensue. The increase jn W appears to be the c_éuse of the

s

LAY . 7 W . . .
crisis in this argument. 2 The introduction of new machines is not a

cause in this case. VYet, this need not mean that such machines are not .

t

introduced at all. It only means that the rate of accumulation far

exceeds potential displacement effects"of't‘}’he increase}n g. Consequently,

Jd

with an inelastic supply of labour, constructive unemp1\oyment does not
by \ r

have an actual counterpart. Whatever the rate of technological ch&nge.
?

r

; may be, it is not sufficient to maintain an industrial reserve -army to

check the growth in W. As long as the increase in productivity exceeds -

73 s the IRA

the growth in the real wage, accumulation will continue.
is depleted, however, the relative sﬁ'ar‘e o}’ v increases and ptishles the
rate of profit down. The motivation for accurﬁu]ation is blunted and the

crisis occurs.

&

The foregoing analysis is compatible with our earlier statement

that, duf{:ing the boom, the disruptive effects of technological change
: k ) y

3

5
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on emlp1oyment do not appear to 'be serijous in the Marxian analysis. The-
! / @
fa‘lhng rate of proﬁt argumen‘t based on the increase in- W 1s, “thus,

not consistent with our. 1nterpretatxon of the d1sproport1ona11ty
' .
argument Th relation to capital shortage. \ The two arguments may be

“used as passible causeg at different times and in ‘différent crises. (‘“’

Since causeé, in the sense of bew‘hg “%boriginaf", can hard]} be dis-
cavered, we will not pursue the sources of this difference. 7 I'n fact,
if one accepts that d1fferent causes rhay lie behmd d1fferent cri ses‘,75
it is.alsp possible to consider the [Faﬂing rate of profit as a cause
of one crisis which, later, lays the'_ ground for a subsequent crisis due
to capital Shortage. The increase in w,.would hasten 'theﬂse.ahch for

machines and.speed up their adoption, thus raising g,and,giving rise

"to-capital shortage in subsequent crises..

L]
.

N 1

]

- nThis is also eon€p5t1b1e with Marx's ana1ysi's of long term employment

1)

in which the fundamenta] problem is the relative scarc1t3;t of real” capitad.

_ The crises due to the falling rate of profit based on the increase in W

e \

. would, then become less frequent The long .term increase in unemptoy-

ment would reduce th p0551b111ty that periodic¢ booms would be suff1c1ent

2

to push the wage rate \p sdch th prof1tab111ty would be threatened

o “ o

* Even though Marx's techno1o_§1‘ca] change is not the cause of the

crisis in the case when

is push\fd up, fwt can still be argued that
technological LEmployment is only p/s{poned ti1l after the cr"vs1s In
other words, the effects of echno]omcabchange, which has taken ‘place
during the e>'<pans1'on phase\,u\a;z edr in the downturn. One cajtoargge that ,
those firrns that “introduce new machines dnring the expansion per1'6d

acquire a competitive edge once the crisis erupts and contraction ensues.

3

n
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They are@ab]e‘to withstand the deflation process better than those fjfms

76

that have not adopted the same machines. .The deflation may reduce the

.extra bfofits that the former were ma%ing under‘the boom conditi&qs.
But the éompetjt{ve edge acquired thr;ugh the gzaptioﬁ,of the machines
. allows them to survive when the brices are fa]]ingf In this case,
technological change introduced duﬁing the expansion will lead to the
P ) elimination of the less efficient firms that have not adopted the
4 s machines. A prior teghnological change will also accentuate the direct
deflationary effects pf the crisis. Unlike the capital shortage case,
' - the direct éﬁp]oymen effects o% the'crisis énd the postponed employment
o, affects of prior technological change bécdﬁe much less distinguishabfe. \
. They are intertwined. Whether a part of the total unemp]oymeﬁt can be
) A ,ca]]gd‘techno1ogica1 is open to qquti;n.
. 5 -

o

It must, however, be exp]afhed‘how this postponement actually

gccurs.‘ Why doésn'tatheqpliminatiOn of the weaker firms take place
| during the Soom? In other words: why are the cost advantages of the
przgressive firms nof riilected in propd%tiona] decrease in prices during
the boom? These questions cannot beianswered without introducing the
monetary aspects in the expansion process. The analysis must go beyohd
real relationships. Marx does not deal witq thelmohetary factors fu]iy.
' . . He sees, However, tﬁe moveTent in the general price levels during the
- cyc}gs.b He statesf”...[wjhen‘the.indu;tria] cycle is in fhegphasé-of
- . - , '; " - yqcrisis, a general fa¥l in the price of commoditie§ is expressed as a

“ ' " rise*in fhe value of money, arld, in the phase df p;ogper;ty, ak\a fall

in the value-of money."77 Hew}lso sees that during prbsperity, ™the

. ‘s . 78 » . N .
av prices of commoditiés rise,"’” because effective demand exceeds efffective

{ , . .
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supply due to expansion in money and credit. "Crises are usually
preceded by a general %nf]atfﬁh in prices of articles of capitalist
production."80 Once the crisis erupts, "the prices at which the
' 81

commodities are then absorbed are ruinous for the producer or meqchant."

' "L
He frequently referS'ézcredit, money, 'bad debts, speculation and

artificial stock values during the crises. There exists, however, no

»

new machines), and (ii) increasing the share of profits temporarily;

systematic integration of the monetary aspects.

x

If the effects of inflation can be introduced into the analysis,

it can be angggd that the rise in general prices allows the less efficient

firms to survive during the boom. 82

Inflation plays the role of the IRA ~
in the ear]@“@tages of the boom by reducing the share of v. Howev s
ultimately the rise in W reyerses the pattern and causes‘thg crisij¢~ In
the downtufn, the less efficient firms are driven 6ut?both by ‘the effects
of=deflation and by the competitive edge othhe more progressive firms.
One can argue that the displacement effects o%ﬁiechnological change during

the boom are avoided through inflation. - “ . _Siﬂf

- - »

The clear implication is that if 1nf1ation;djd not occar, the

S — ‘ -v a > '
.technological displacement effects might even be*viqible during the boom

~

iince the offsetting effects of inflation through: (i) reducing.the rate

of increase in q (less efficient.firms may not be compelled to bdy the /

would not be operative.
S w v N

The foregoing discussion on how the labour displacement effects of
technoT’§1ca1 change can be postponed until after the crisis- through

1nf1at1on, which may hinder:the adjustment process dur1ng the boom, is

not part-of Marx's-analysis. This interpretation is 1arge1y derived

1 4

a“)
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froms the arguments advanced by E. Lederer in a nop-Marxian context.83

However, Lederer's analysis goes beyond our'interpretation gf the effect’s
of inflation and tgchno]og?%a] change. He also indicates that inflation
may cause an oVer-expansion in those firms undertaking technological
change. In the downturn, some of these firms may alQE‘go bahkrupt. The
capital values artificially raised due to optimistic expectations and
continuing inflition are reduced in the downturn. Moreover, Lederer
includes all types of techﬁo]ogica] éhange in his analysis. This has
been discussed earlier. Given the scanty analysig of monetary factors

by Marx, our 1nterdretatioh must be takenfnoé as a recongkruction of

the ideas explicit in Marx, but as an attempt to give meaning-to

techn61ogica1 unemployment in the context of his cycles.

On the other hand, Marx is much more %xp]icit on the effects of the

9

falling p on the rate of technological change. In other words, instead
of considering the postponed effects of technological change during the

expans}on phase, we can consider the introduction of technological change

»

. Lt
during the dpwnturn. Marx states: "Improvements, inventions, greater

o

.economy in the.means of production, etc., gre introduced not at times

when prices rise above their average level, but when they fall below

. . i g
it, i.e., when profit falls below its normal rate.”84 > These improvements

are introduced to "create an'artificial over-popu]ation.”85 o

N a
/

If considered from this perspective, the labour displacing machines
will be introduced as the rate of profit falls due to the increase in W.
Then, the Marxian technological change should speed up as the crisis

erupts. " The aggressive capitalists attempt to reduce their costs of,

1

production by displacing labour. In this case, the general compensatory
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by the crisis in general.
A
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effects of %ccumulation will not be occurring because the pess%mistic

expectations will not encourage net accumulation.

3

We believe that this interprgﬁation is quite/consistent with Marx's
view of the effects of technoTogical change and with the specific

meaning he gives to technological change. It is very likely that the

new machines %111 not be, financed through net accumulation during a down-

turn. It is more Tikely that amortization funds accumulated or capital

from elsewhere in the economy (which was in use previously) will be the
source40f the caﬁita1‘advanced”in_the construction of the new machines.
The aggregate level of employment may not tncrease during the period.

when the machines are built. Upon theih adopt{gn, the labour displacement

effects will accentuate the general drop in ﬁhe Tevel of gmp]oyment caused

s

E

The secondary effects of these new machines will be felt in other ¥
firms which are eliminated either because they cannot adopt the same®
machines or because the dec;easehir1 emp]oymént due to technological
unemploymeqt reduces the q§mand fo% fheir goods that were purchased by
the wo}kers who are now displaced. The,gene?é% cyclical effects and the

A

effects of technological change become cumulative. Much constant capital

" lies idle while labour is also unemployed. We will, Tater in this chapter,

see that‘fhe idleness of rea] capital for extended periods can also be
related éo cabita] shortage which may becaﬁe a cause of the subsequent
crisis. It {s important here to note that the enforced idleness of
capital in the prefent‘discussion is primarily caused by the decrease in

39 .
the rate of profit as W increases and not by technological change. The

Jatter follows the crisis and further accentuates 1t. In other words,

5

L
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thgﬂeffecf, i.e., the introduction of labour displacing machines in

. - & .
response to rising wages, becomes a secondary cause of unemployment
1n:the;downtunﬁ. This is in line with Marx's dialect1c586 even though
it may raise complications in distinguishing between causes and effects.

. . bow s . .
The Marxian approach, however, cannot be 3r1t1c1zed on this basis. .
Ay ¢ -

Analyzing the cycles in terms of cumu1atiQ§Jchanges that are interrelated

instead of a single cause is common]f accep%ed by other economists.87

The following may be posed against the foregoing analysis:
(a) It may be objeg;ed that the introduction of labour displacing

machines in a downturn op in a depression is”unrealistic because the

o«

" increased unemployment will push W down and reduce the likelihood of
such behavior. This is a source of difficulty in Marx which we have

analyzed in detail earlier in this study. Despite his contention fthat
2]

88 ’

the dhangés in the IRA will regulate the movements in W, " he also

&

argues that the wage rate will not be very flexible downwards when the

89

crisis erupts. "Workers do not allow their wages to be reduced."”~ It

could be aréued that the stickiness of W Rs behind the adoption of new

" machines in the dowqtyrn. We have, however, already indicated the
ambiguous role of W in the introduction of new machines in Marx. More-
over, it is gifficu1t to salvage his argument by intr%?ucing rigid wages

in a, downtyrn sdnce he is not consistent on this alleged rigidity.
f
\ ~%\-\\
An alternative interpretation may be that the role §f W will be

significant if we are talking about the same types of capital goods

as before. In that case, a fldxible W will gradually lead to a sub-

(] { rd
stitution of labour in place of machines. If, on the oéher hand, the .

¢
]

new machines embody a certain type of'techno1ogy that was previously

%

o«
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unknown, even a flexible W may not stﬂb the introduction og\t@e“machines.
The reduction in advanced capital for a given level of output ﬁhﬁbqgh
. < \

the adoption of the new machines that displacé labour and that’save a
part of thée variable capital may:6f}set the cost advantages to be achieved

N 2

by an increase in the employment of cheaper labour in conjunction with

fewer machines of the older type.
e . ,
We beligve that this is a possible interpretation that can be given

to the introduction of new machines in a downturn. Even though the

‘relative rigidity of W, particularly jn’the early stages of the downturn,

is a reasonable assumption which can bolster Marx's argumept, his °
argument need not depend on it. Thg clear implication, then, is that
technological change of the Marxian type is the only type that becomes),
available. If technological change that reduces the constant capital

Fy
is more predominant,-we cannot give a specific meaning to his technolo-

- gical unemployment. Yet, in a downturn even the typé of technology

yﬁich reduces the constant capital may net lead to a reabsorption of
labour given the nature of pessimistic expectations that hinaer the
reinvestment of freed capital. But such unempioyment is due to the
ggnera] atmosphere created by the downturn,and not due to the increase
inq which.ties up real capital in those firms that adopt the new
machines. In this case, téchno]ogica1 change can qeﬁ%rate compensation
in its narrow senses i.e., it can free sufficient capital to absorb all

-

* .
the workers affected. When q increases, such compensation is not possible

according to Marx. The conditidhé in the downturn also inhibit general

o

compensation, i.e., net accumulation from other sources. Marx need not
have 1imi§§d technological change to the type that increases q. Even other

technological chéngeé, that are aimed at reducing the costs of production,

can intensify the level of unemployment as long as the savings in costs
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’purely theoretical grounds, it must be argued that si gn1f1cant
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are not put back into the gjncuit. Such a broader view of technological -
change would have strengthened his analysis of crises.: It would have,

however, undermined #is whole notion of capiyé] shortage as a cause in

*the long term. Hence,«@ consistency in hi;/fotaﬁ analysis cén be established -

only if technological change is go be deﬁﬁned in the Marxian terms, i.e.,
when it “increases q in absolute terms.
»
] Ad ‘}
(b) It may'also be objected that the new maching§ may norm§11y
id .y R ‘x

increase the productive capacity of those firms purchasing them and 4?
that an expansion in tgéir output in the downturn is hard to defend.
Such an objection can much more easi]y be answered in the Marxian

context. In those industries where the new mach1nes are adopted, the

addbt103;process is not s1mu1taneous within the whole 1ndustry The
purchasers of the new machines may expanthhe1r output at the expefise

Q

of the other firms which are forced out of the market. This is con-

sistent with a general reduction in output in the industﬁy or €conomy.

As indicateéaearlier, Marx emphasizes this aspect of competition. |

(c) Whether or not the Marxian technological change is the '
prevalent one, the real objection must be against the contention that

s

/ )
significant technological changes characterize the downturn phase. On Qﬁ;ﬂ

¥

™
technological change is generally a characteristig,of prosperity and

not of downturn. Given the depressed conditions in the .downturn, it

is very unlikely that the capitalists w111 seek fundamental changes ~
in technology. The attempts to reduce costs will be through adjustments
in“the available productive capacity or through rationalizations in

terms of saving in labour and constant capital without changing the
Q
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. :
nature of the capital goods. Even if Marxian technological change does
o

- .
occur, its magnitude cannot be exaggerated. Given/the preisnce of

capital goods inherited from the expansion phase, the Toss irvolved in

@ <

scrapping these machines must be weighed agains¥ the savings to be
4

gained by ‘the introduction of the new machines. Especially if the boom

*

is characterized by the purchaseg§of machines embodying the most recent
techné]ogy or by additions to the alreqdy‘known types of machines, the

new technology to be introduced during the downturqgmust be of an
°l , ’ .
extremely superior nature if it is Eo)bgﬁprofitable. +~The machines may,

» " however, be installed well after the start of the downturn, for example,

»6) - s *
in .the*depression. By that time the values of the older maghines will
2 ’

Q@ve°beéh reducéd, quadqﬁis will haye been e11mjnated, and the older .
~,macHines will have undergone material'decay. Then; the 1ntro@uction of
n ;zew technology in a depressjon becomes a possibility, It should be
pointeJaoug thaE the notion of 1ab6u; displacing technology tqﬂbe’

adopted in a depression is not unique to Marx. Spiethoff a]so‘gmpﬁasizes

it.go J. M. Clark takes a‘simi1ar app?oagh when, in reference to the Great

Depression, he states: "Improvements in technique have been installed,

o'

. ! »
“or stand ready to be installed, which will still further economize

1abour.“a:?]' Slichter also argues that if the wage rate is rigid in a

downturn, the squeeze on the rate of profﬂt will be accentugted, and
92

that further technologicéh‘qp@nge td‘displace workers may be sought.
On the other hand, it has alsg been argued that, on the basis of the
number of patents received in a downtu¥n or depression, such an argdment

. 93 v 9 ] ~
does not find much- support. . o
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(ii1) Underconsumption\\\//J// oo ‘ -

Whether Marx sees underconsumption as a cause of crisis has been

a'source Wt controversy which is still unsettled. M. Bleaney tries to
refute the argument“thaf Marx was an underconsumptioni’st.94 Sweezy,
on the other hand, argues that its role in Marx's writings cannot be

igndr‘ed.95 Schumpeter points out that, due to. "conflicting evidence,".

- -

it is not possible "to impute to Marx an underconsumptionist theory of .
w96 - | "

[
a

cycles.

There are different versions of the underconsumptionist view. It is

‘ 97

beyond the scope of this study to review them. The essential point

of the underconsumptionist views is that the consumption power of the *
working class somehow does not increase in proportion to the product1ve
capacity of the capitalist sys%an. Hence, a relative overproduction of. '
cﬁnsuﬁption‘goodsloccurs and the crisis is precipitated. The argument
i;/based on the unequal distribution of income befwg@é the capita]iéf

class and the working class. Even though it is the beginning of later

theories on "effective demand", the notion of-“investmént in aggregate /

demand is absent, and the psychological factors such as those in the

e v
Keynesian theory do not exist. 7/ N

The evidence in the.case of Mg%i’is mixed. On the other hand, it
is not possible to deny it any role either. One interpretation is that
'underconsu@ption may be the effect of the crisis rathér than its

original cause.98 As we shall see, such an interpretation is consistent

with certain comments by Marx. VYet, one.can also trace numerous

references to support the view that it is a major cause.

%
¢

Since we are not trying to discover the only or the "best" cause of

g l
I
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of the crisis but only to relate technological unemployment to the
" |

'

possible types of crises in Marx, we will not be concerned about the
cantroversy. Also, as indicated earlier, if cycles are to be considered
ndt as individual énes but as a series of fluctuations 1n-Marx's long
term evolution of capitalism, effects at one time may Eecome c;uses in
the fo]]dwing cycles. Even though we will take such a broad view of

the crises_in relation to underconsumption, it will be demonstrated

that underconsumption as a cause of the crisis is consistént with Marx's
view of techﬁdlogica] unemployment. This linkage has not been emphasized
in~the controversy. The most likely reason is that Marx does not n-

<~

“thesize his wiews.

¥

We will presently cite some of the familiar gquotations from Marx

ist view ¥ Marx or for defending it. He states:

It is sheer tautology to say that crises are
caused by the scarcity of effective consumption,
or of effective consumers.99 [He also points out’
that the crises are generally preceded by a per--
iod when the consumption of the iorkers is.at its ‘
highest level.!00 In other words, the share of v

Jin net output-increases. ]

...[T]he more productiveness develops, the more
w 1t finds itself.at variance with the narrow basis
on which the conditions of consumption,x;@st.101
R

[Consumption power of the working class is] based .
on antagonistic conditions of distribution, whicH
reduce the consumption of the bulk of societg to a
minimum varying within ‘more or less limits,102

...[Clonsumption, from the outset is inhibited,
since the majority of the population, the working
people, can only expand their consumption within
{%ry narrow 1imit§y whereas the demand for:labour,
although it grows absolutely, decreases re{gaively,
to the same extent as capitalism®develops.

e
N
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\ The last reason for all real crises always remains v
A the poverty and restricted consumption of the masses
v as opposed to the drive of capitalist production to

develop the productive forces as though only the
abso]u¥8 consuming power of society constituted their
: Timit. 04 '
/

Obviously, the first reference appears to contradict the others

. and has been the key reference for those who attribute no significance

i L P
to underconsumption”in Marx. The other references cast.grave doubt on

"
v

this view. If underconsumption is not a cause, then the crisis will

et L

have to be exb]aineq in terms of the falling raée of profit due to the
increase in W o@ in terms of 'disproportionality. We have already seen
that even disproportionality can encompass the ynderconsumption argument
when technological change and capital shortage’are integrated into it.
However, if one is seeking a,simultaneously valid set of causes, thg
underconsumption argument is not compatible with the falling rate of
profit due to increased W. In fact, the first reference supports the

-

rate of profit argument.

J. Strachey sees both the falling rate o% profit and underconsumption
- as simultaneous causes. The wage rate is high enough to reduce the rate

of profit but the share of v is not high enough to absorb all the con-

su"mption’goods.]‘05

106

This 1s‘an intriguing argument which is also advanced
by Sherman. The capitalists are trapped in two ways. If the wage

rate Qoes up even higher, underconsumption may diEEPpear, but then the
rate of pr&fit is further depre§§58; and the crisis e;agts. On the

other hand, if W3does not increase, underconsumption becomes a real source
of crisis.. There i; no escape., This érgumenf must be dependent on some
rather special relationships which Strachey does noé\explain. His
analysis remains in general terms. Moreover, he does not distinguish -,

the falling rate of profit due to technbiogica] change, i.e., the increase



Y

Ang

1n q, from the one based on the increase in the wage rate.'”’ He

b ~

uses them simultaneously without explaining how this can be dore.

R .
Whether such an approach is possible 1n the apalysis of crisis remains
»

doubtful. As we have often indicated, Marx 1inks the increase in q to

the secular decrease in p. .

:‘ ‘
In short, Strachey's attempt remains unclear. Its direct relevance
to our study is limited. One can, of course, apply.Strachey's a%tempt
to our analysis by arguing that Marxian technological change during the

_expansion period 1S rapid enough "so as not to allow the increase 1n
' \

the wage rate to absorb the increase in the output of consumption goods,
£

(M ,th not rapid enough to check the growth 1n W, which reduces the rate of

profit. The falling rate of profit and underconsumption exist simul-

taneously. Even 1f such a relationship can be achreved, it must be a

special one. We will not elaborate on 1t.

In the rest of .this section, we will try ‘to see how technological

change may be related to the elements of underconsumptionist view 1n

o

Marx independent of the falling rate of profit argument. There are

three ways to do this:

)

>
v

" (a). We can assume that, in the expansion phase, accumulation con-

-

' tinues at a” high rate. Even though the wage rate may increase, 1T may
, not pose a threat to profitability as long as the proeductivity o? labour

is increased in, excess of i, In other words, the share of v in 3 + v

108

may fall even though W increases. Accumulation, accomipanied by

technological change and the growth in demand for 'machines, may maintain

the total demand growing in ba1ance'with the aggregate grthE in .the

' productive capacity. In other words, the constructnoﬁ#of machines in o



\*}W't

: . . 306
the early stages of the expansion.may be(substaﬁt1a1n Since there is
a lag due to the gestation period of the machines, the increase in
consumption goods upon the adoption of the new machines is postponed @

for a period. The slower growth in v dées not pose an initial diffi-
culty because it is offset bf the capita1i;;s' demand for ng maqhiﬁes.
Once the new;machines are introduced into the consuhption goods sector,
output of consumpfion goods increases. Since the growth in v has

\
lagged behind, deflation sets in.  Underconsumption becomes a cause

° v

that may precipitate the crisis. .

Thjs interpretation is rather similar to the arguments’ of Aftalion

and Robertson as we have reviewed earlier. The gestation period plays

~an impéifant part in if. An obvious criticism of it would-be that it

fails to explain why v should not grow in a Salanced fashion so as to
absorb the ultimate increase in consumption goods. An answer can be
given to thig. Bzen if v grows in a balanced fashioﬁ, the fact that
the output of consumptioﬁjgoods will increase in the future c;eates the

[y r

possibility that the immediate effects when the machines are constructed

will be inflationary. These effects have been under]ineq‘a1so by H1'cks.]09

While the machines are still being broduced, the expectaj%pns'of the

-

Lest in anti-

=

e

capitalists would be distorted. They will tend to over=-j
cipation of even hidher prices. The ultimate productive gapacity
acquired in the goﬁsdmption goods sector may, then, be in excess of the*
growth in v. ;n this case, inflationat§ fo}ces and a lack of foreéight
due to long gestation period compound each ofher. 'Even though under-

conéumption can be, integrated into this analysis, it is not a primary

cause. At best it is a result of these other forces. Over-investment

in capital goods due to ifflatiopary pressures in consumptioﬁ goods

)"

/
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felt during the gestation period and the distortion of expéétatidns .
eventua1]y Tead to a state of underconsumpt1on This ts probably why
Afta11on does not use the concept of\underconsumptnon Also, since
the concept of gestation and the significance of expectations'due tg
jnf[ption are not explicitly dealt witﬁ by Marx, oureintgrpretation

is.a rather liberal one.

(b) ‘A more Marx1an 1nterpretat1on can be given to underconsumpt1on
This is not only compatxb]e with the previous chapters but is also )
strongly evident gmisome of the quotations cited earlier. If the Marxian

tethnological change is raﬁid in the expansion phase, the growth in

L

absolute demand for labour will be slow. Also, given an ample supply of

u@emp]oﬁ%d labour at the beginning of the expansion phase, the upward -
. : ) |
pressure on W will be reduced. As a result, the increase in the productive

u

capacity of the consumption goods may, exceed the growth in v. Technological
change of the Marxian type can lead to underconsumption, re]ative,tp the *
increase in the productive capacity in consumption goods. Technolonga1
change, then, plays a doyb]e role. It 1ihits the growth in v'while
simultaneously increasing productivity. It becomes a double- edged~kn1fe

Cap1tal increases output and productivity but also-“decreases the workers |

"exchange capacity" .]]O This 1nterpretat1on is the simplest way to relate

\

5

underconsumption to technological change.' Underconsumption is brought

about by the antagonistic effects of technologich change on incbme }

do

: N

distribution and on" growth in outtut. ‘

Since we have assumed a rapid rate of technological chahge, a decreaéai
in the ratg of brqfit due to excessive increases in W does not appeaf‘as

a cause of the crisis. The %mp]i&ation is ‘that the boom will come to an

o b
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end well before full employment is achieved.
scarcity that precipitates thelbnisis by depreé?ﬁn{%the rate of profit.
Underconsumption as a cause of the crisis due to technological change
is also defended by Lowe.
this aspect {n conjunction with his review of Mérx.
gpﬁana1ysis fits in Marx's conceptua1 framework and integrates many points

that we have studied up to now.

this.

LY

The logic of our argument is that the reductions in per unit costs

§

He staies . !

¢ <

..[W]ith growing cap1ta1 1ntens1f}, that is,
1ncreas1ng capital per capita, the bottleneck
of capital formation can be overcome only by a
steadily increasing rate of.saving or, more
1ikely, by the continuous lengthening of the
adjustment period required. In thé interval
technological unemployment persists and exerts
pressure on the yage 1evel and on.aggregate
consumption. Such a fall in demand for mass
consumption goods will in the end affect also
investment unfavourably. Instead of gradual
compensation we have t@. expect what today we
would call a cumulative deflation and cyclical
downswing.111 [It is important to note that
Lowe synthesizes capital shortage and under-
consumption as a cause of the crisis.]

b

J

It is not the labour

»

It is significant to note that. Lowe discusses
~ \

We believe that his

The following quote from Lowe underlines

will be more than offset by the deflation following the relative over-

production of the consumer goods.

The rate of profit will fall as a

. . 3
consequence of underconsumption because realization cannot take_place at

s

. the expected prices.

ot introduction of the new machines in the expansion phase enables the"

2
-

Ano%her way of looking ?t thé'samecprgceSs would be thst the

/

*

cap1ta]1sts to realize the relative sav1ngs in v even before the consumpt1on

goods are on the market.

N

o

» In other words, the1r advanced capital for any

—t
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given level of output decreases before the output is éven produced:
+ o} ’ hd

But once the goods come on the market, the deflation process eliminates

the initial gains. The rate of profit falls.

- The® essential ideés in our interpretation are clear. However,

" such an ekp]anation of underconsumption encounters many of the
fami]iﬁﬁ.difficu1ties that we have cited throug&gut the stﬁdy. The most
important one is the employment creation aspect in the construction of
the new méchines. Even if the adoption of the new machines may displace
labour, the initial net investment 1n-m5chine construction may have to be
substantial. The initial increase in employment and income may be
substantial enaugh to reduce the possibility of underconsump%ion ?n the =
future. If the case is such, ﬁot undercoﬁsumptjon but the increase in W
due to investments associated with the céﬁstrpigion of the nek,machines

may precipitate the crisis.

A second difficulty is that since the prosperity period may not only

be_characterized by technological change of the Marxian type but also by -

. expansion on the basis of a given q, it is not obvious why the demand for
| .

labour could not grow adequately so that all available labour is employed

a
£t

anil v increases in balance with the increase in the output of consumer =

&
goods. RN . N
yor
g

Finally, given theiabsence of emphasis an the part of Marx with

respect to labour displacing technological change in the expansion phase,

- 3 - ) ) .
it may be g?gued that technological change and underconsumption cannot

even be depicted as. a cause in Marx.

Even though we cannot counter these possible criticisms by any

-4
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not primary causes of the crisis. They become effective after the

' ) |
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specific references to Marx, our contention is that if underconsumption

- is to be'seen as a primary cause of the crisis in Marx, then labour

displacing technological change in prosperity must be the fundamental

o

1
explanatory element. Otherwise, underconsumption as a cause”has to be '

<

v
v

discarded.

e

b

(c¢) A third way to relate underconsumption to crises wou]d\be to
see it not as a cause'of the ;crisis, but as an effect of it. fhen, it
can be argued that in-the expansion phase, accumulation in. general far
exceeds the growth in q and exhausts the supply of labour. The rasu]%;ng
shift in the income distribution in favour of the working class due .to
the larger increase in W neiative to the 1ncreasé,in‘pkoductiv1ty reduces
the rate ofiprofit. In the downturn, even more sophist}cated machines
are intrgduced. The displacement of labour reduces the share of v in
s + v faster than the decrease in net output.”2 Then, underconsumption
becomes an accentuating influence. This is essentially the same Eype
of argument #o]]owedﬂin the discussion of the effects of the falling rate

- . 3
of profit. In this case, underconsumption and technological change are

c;i§is, and fhey ,intensify the downward spiral.

In summary, underconsumption a; a cause of cfigis can be derived
from Marx's’ana1ysts of the effects of technological change. It can
also be seen as an'efféct of the crisis which, in turn, aggravates the
contraction in employment and output. ' .

t

/f ' '
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7. Technological Chandge and Recgvery

8

In this section, we will analyie the significance of Marxian

technalogy in bringing the depression to an end and starting the
V4
recovery. We have already indicated that in Marx, there is no chronic

—state of underutilized capacity, i.e., chrbnic depression. F. Engels,

5,

8 \
in the preface to the English edition of Capital states: “>Ne\gécennia]

. N 3 : . . . 13 \ g
cycle oifi}agnat1on, prosperity, over-production and crisis, ever re-
7

current*from 1825 to 1867, seems indeed to have run its course, but

only to land us in the slough of despond of a permanent and chronic

w113 This is a view which caﬁ%ﬁt“bg attributed to Marx.
| .

depression.
‘ ) \ \

; \‘\\
The depression 1n\Marx is a phase of adjﬁé@ment which~restores

Y14

profitabifity and prepares the conditions for the subsequent expansion.

The main emphésis is on the ro]gfof Fapita] destruction in a depression.

‘ > 115 '
This requires some clarification.

-Some machinery and equipment: remain idle and undergo material
/ y

decay. Depending on the length of the depression, they,may be completely

116 Also capital goods in general become devalued % -

17

lost to the economy.

due to deflation and low rates of return. Many firms, . unable to

recover their capital at the old values, g& bankrupt. In fact, Marx

118 1his is intensi-

sees this as the main form of capital destruction.
fied by the fgct that debts were incurred on the basis of pre-crisis
expectations. He says: "The fixed charges -interest, rent - which were
based on the anticipazion of a constant rate of profit and exploitation

of labour, remain the same and in part cannot be‘paid."]19
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Marx aVso sees the roots of expansionary forces in these phenomena.

"Ultimately, the depreciation of the elements of constant capital would

120

itself tend to raise the rate of profit.” Bad debts are eliminated.
; /

He also argues that the rentier class will benefit and may be "more

enterprising than" those who are now bankrupt.]Z]

s

the prices of raw materials helps restore profitability. We can also

The rapid fall "in

- introduce centralization and concentration as an influence. As the less

efficient firms get eliminated, the more efficient ones capture their
AN
122

. markets. "The old capitalists go bankrupt.™ Normal capacity and

#e . 9 . )
profitability are achieved by the remaining firms. As idle machinery

, .

and equippment undergo material decay, eventually the demand for reBlace—
.

ment will be revived. Even-though Marx does not emphasize replacement

on the basis of given technology, he clearly argues that new machines

123

will be introduced. .

The role of the wage rate is-not clear in this process.° If it is
assumed that the workers do not accept significant cuts in the wage rate,
this a;enue to ré%tor? profitability is blocked. As we have seen, Marx
is not consistent on this aspect even thodgh he, at one poinf, argues

‘

that "the reduction of wages below the average" will be a factor in

124

returning profitability. On the other hand, the stickiness of the

wage rate has also been 1nte¥pré%§d as a sourge of eventual r'et:overy.]25
The argument is ‘that the consumption demand does not,fall as fast as the
contraction in output and eventual]y arrests the downward spiré]t If

this is a reason for recovery,‘it must be seen in conjunction'with other
factors such as centralization, réduction'in the prices qf capital goods

and raw materiak§w and the elimination of debts. We have not found any

clear evidence in Marx for supporting the view that the consumption ™~

~

N

Fe™: 3
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demand is a cause of the recovery process. What is implicit in this

view is that there is a smnmetry,befween the forces that may cause or

~

intensify the crisis and the forces that end the depression. According

to this argument, if underconsumption is a force contributing to th;
crisis, then recovery must be due to the elimination of underconsumption
as a negative force. Given Marx's emphas1s on the rap1d1ty of Tabour

saving technology in a depress1on, it is doubtful that consumption demand‘Fg

can be shown as a factor in revival. This point 'will be elaborated upon

" later in the present section.

¢

I
The foregoing brief summary of the comments made by Marx in reference

/
to recovery are general in scope. The reason for it lies in the fact that

3t

Marx's comments on the forces bringing about the recovery are even less
coherent or synthesized than his comments on the-possible sources of the

crises. Since our objective is not to study the forces behind the

~

recovery per se but to see the significance 6f'ﬁ§?x's technological change

in this ‘process, we will not attempt~to give 1nterpretat16ns_to all the

I

possible sources of recovery. L

—

Marx emphasizes the introduction of labour displacing machines in a

depression. We ha;e already examined’ the theoretical strength of this
contentioé. Assuming thét Marx is correct, it wou1d; then, appear that
such gtechnological change can hardly be a factor behind recovéry within
the logic of the Marxian ana]y;is. Stated differently, the direct effects
of techno]ogicaj changel i.e., its ef%eé%s through spending and'emp1oyment

in machine construction, and displacement of workers upon installing

&

.the machines should be negative.

.
’

According to this, the construction of the new machines will not
‘ . LY

N

£e

-
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increase the aggregate level of émp]oyment. They will be financed
through the diversion of money and'rea1 capital from their other uses
41 the economy. Only a reallocation of existing capital will take
o place, not a net accumulation. Upon the adoption of the new machines,

the aggregate level of employment will fall because of the displacement

effect.’ Such interpretation is clearly consistent with Marx's view of

1
'\ -

> technological change. It also shows that even if W is gigid, a relative
increase in corfSumption as a possible source of recovery may not
materialize because the displacement of workers may offset the effect

of a rigid W and still reduce the total variable capital advanced.

»

/
Such, technological change will also have secondary,éffects. Since
. . , /
the Marxian technological change reduces per unit cost/Bf production,
further deflationary ppassures can lead to more bankruptcies and enforced
& < Y

idleness of real capité] in those‘firms competing witn the ones that
|

.install the new machines. ,

The ne%ftivghgffgcfs of such Eechno1ogica1 change in the metths
of prdduction in a depression have also been indicated’by other economists.
The implications of Marxian technology in a depression have a certain
" logic that is tenable if one accepts fhe premise'that Tabour displacing
techno]ogiééifchange is significant in a depression; Then, the priﬁary
’. motivation of capitalists will' be to redﬁEem¢he costs 6f production without
increasing t;e level of output. It will be very d;1ike1y that tﬂére will

' $
be compensation -in-its broad sense due to net accumulation, given the

depressed conditions. '

s

Moreover, temporary shut downs and dismissal of workers by those

firms planning’ to buy the new machines are more likely. In other words,

Y

126
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the displacement of workers may precede the construction of the new
machines. Then, the conversion of v to C will precede the adoption
of the machines. In the absence of crisis it was difficult, as
frequently po1:nted out in the earlier chapters, to. give meaning to
this process. Udder normal conditions, it is more.realistic to assume
that the firms which purchase the new machines" continue to operate
while the machines are built. The depression conditions, however,
raise the possibility that this may not océ'ur'. ‘The—firms may not even

. be able to cover their running costs when they use their older machines

and choose to shut down until the new machines are built.

-

Ny ‘
The foregoing analysis impHeskﬁfhat the Marxian technological change

is primarily a.negative force in-a depression, Its contribution to
recovery is not clear, At best, its positive effect is through the

> restoration of brofitabﬂ’ity in some ind;{stries that introduce the new
machines and the effects of this on tthe expectations of capitalists, We
need not seek all possible indirect ways through which Marxian technology
may hasten recovery. By far the most important effectrappears to be |
negative. One possible source of recovery due‘to su;:h technological
change would be net accumulation 4n the ecor;omy due to widespread demand

for the machines. In a depression this is not 1ikely given the pessimistic

expectations on the partof the capitalists.

In summary, the recovery in Marx cannot be explained through his

technological change. Other stimuli to accumulation mst be sought. ~

127 He

Marx lists stimuli such as "new markets"”, and new "socjal wants." §
does not, however, link labour displacing technology to them. Whatever

positive effects it may have, ﬁfor‘ example, through centralizatian,

{
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capturing markets and faster obsolescence which may- lead to increased
demand for capital goads elsewhere, its direct effects on employment
are primarily negative. This would have to be the result if these
machines do not call forth net accumulation, i.e., if they can be
coqstructed through,the diversion of money and rea1‘cap1ta1 in use

elsewhere.
\ |
: On the oﬁher hand, if technological change induces net investment,
then Marx's technological change can'also lead to recovery. This

b
change 1in the ﬁremise would, however, undermine much of Marx's an§1ysis
because it would not be consistent with his.génera1 viéw that technological
change occurs mainly through the convers1on of v .in use to C. This

view can hardly exp1a1n the increase in accumu]at1on wh1ch is necessary
for a recovery. In short, given the totality of our analysis in this
study, Marx's limited view on’technological change cannot explain the
expansionary forces leading to a recovery in terms of Tabour disp]acing

) ) .
machines. Our interpretation differs ﬁﬁgnificantly from that which is

_advanced by Samir Amin. He does not speciF{ca11yArefer to Mérx in this

context. However, his analysis is c1ear¥y along the Marx1an lines. He

sees the recovery arws1ng from "the sudden investment called for by the

w128

construction of the new machines. The implicit assumption is that

) there will be a net accumulation associated with these new machines.

Given our earlier analyéis in Chépters [1T and IV, we find it difficult
to attribute such an interpretation to the introduction of labour dis-

placipg machines in the Marxian context.
[ ' -

A
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8. General Evaluation of Some Important Issues

In this seéfion, we’wi11 analyze and evaluate some questions that
Qere raised at the beginning of thisihapter as well as some dissues
%hat were referred fo but not fully developed. We Qi]l undertake the
evaluation of the following: ({) Relétionship of capital shortage to
icycles; (i) UnempToyment in depression and long term unemp1cﬁhent; |
(iii) Frequency of cycles and technological change. It must be‘uﬁder—
lined that our discussion will only emphasize those aspects directly

\

relevant to our study. . } ~\>

(i) Relationship of Capital Shortage to Cycles

One important question raised at the béginning of this chapter

concerns the role of real capital shortage in cycles and the recon-

R -

ciljation of the long term model based on this concept with cycles.
The discussion of crises can be used to give some meaning to Marx'§

prediction on the secular tendency of the aggregate level of émp]oyment.
\ . . .

It may be argued that depressions may‘1ead to a capiia] shortage ép

the long term. . When we analyzed the crisis-free long term accumulation,
‘ Qe implicit assumﬁtion was that the old capital in existg?ce was fully
recovered. In other words, premature écrapping of the o]d)machines ar
material decay of a part of the existing capital stock gecause of under-
© 4 ytilization did riot take place. In a depression, however, these )
possibilities become real. The longer the depression, the more likely
an'iftua1lphysica1 deétruqtion of real capital wi]t‘be. Machtﬂery and

equipment which would havé been used to employ labour under normal

conditions may eventuallﬁfbe lost to the economy.
|
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Also, the possible introductton of evén more sophisticated new
machines by some capitalists to reduce their costs of production by v
displacing workers is hastened'by'the cut-throat competition in a

129

depression. The older machines, which would have been in use under

normal conditions when such coﬁpetitive pressures were not as severe,
are forced to pé}manent or temporary idleness. In the®former case,

the machines tay not be profitabYe enou'gh to be put into operation even
if recovery starts. This is equivalent to an actual destruction through
matgria1 decay. In the second case, thg increasing demand during the

130 One cannot, of

recovery may bring the machines back into operation.
course, say which will be the predominant outcome. This depends not
only on the duration of the depression and the strength of recovery, but
also on the competitive edge gained through the introduction of the new
machines. I; short, the dépression phase may be a phase of actual
destruction of real capital and, hence, the destruction of the means to

equip workers in the subsequent recévery, regardless of how such

recovery starts. -

In this framework, the depression pefiod serves like wars‘or natural
calamities which can reduce the quantity of real d&pital. Techﬁo1ogica1
» )

change in the depression intensifies the magnitude of such destruction if

it takes place on a significant sca]}i Marx clearly sees this to be a

significant force. He says: "..b[Clompetition compels the replacement
{

of the old instruments of labou Tby ﬁew ones before the expiration of

t -

their natural life, especia]]y'whén decisive changes occur. Such pre-

v

hY

mature renewals of factory equipment on a rather large social scale are

||]3]

mainly enforced by catastrophes or crises. The rate of adoption
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which would, under normal conditions, be determined by the comparison
of the gains due to the acqgisition of new machines with the {;ssés
involved 'in scrapping the old machines,is no longer determined ;o1e1y
b;'such coﬁsideratiOns. The low rates of profit or even pa;tia] 1o§ses
in recovering constant capital in a depression lead to premature
obsolescence and can lead to actual destruction of capital. EEonomic

calculations may be distorted by the general effects of the depression

and uncertainty.

14

If such actual capital destruction jntensifiéd by Marxian technolo-
ngica1 change is significant, the economy will have to produce an
equivalent amount of constant capital to replace that which has suffered
material extinction. This is the only meaﬁing that can be given to

v

destruction of real capital in a depression. Under riormalfconditions,
\ .

if the existing machines are not brought back into operation because of

£

the compétitive edge gained'b{ the introduction of the new machines, the
productivity gains should normally offset the loss of the real capita].]3z

Clearly, this calculation is complicated by the effects of the depression.

The implication of actual capitdl destruction through material decay
is that the labour absorption in the recovery will be rendered more
difficult. % will also be accentuated by the fact that each successive
depression will accelerate the rate of iggrease in q. Thus, the deétroyed

capital must not only be replaced but also its magnitude must grow if an

-equivalent amount of labour is to be absorbed.

The foregoing interpretation, which is nowhere explicitly stated by
Marx, is, we believe, compatible with his view of technological change in
a depression. We can use this interpretation.in order to reduce the '

1

%

)
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dependency of Marx's long term capital shortage model on the falling

rate of profit because of technological change. Similarly, if the

r

depression phase i€ characterized by the Marx'ian'technologicm change,
b
the rapid rate of growth in q acquires a clearer meaning. Each succes-

sive depression accelerates the growth in g due to 'competitive pressures.
- &
The recovery and expansion phases may encounter a 1imit, based on the

increased requirements for advanced capital. Then, real accumulation

in equwa]ent periods dumng successwe recovery phases will have to be

greater and greater if the; same number of workers are to be absorbed
The stimulus to introduce labour displacing machmes, which appears to

be much weaker under the crisis-free conditions, is strengthened by the

.

’

_competitive pressures in a depression.

-

This analysis also reduces the dependency of the Marxian long term
prediction on excessive rates of growth in population. It shifts the
emphasis to rapid rates of growth in q and capital destruction in. the '

epression. Capitaf shortage rather than excessive growth in popwlation

(becomes the underlying cause of the long term unemployment.

" We believe that the Tong term accumulation mode] as analyzed-in

5
the 7last chapter becomes more coherent if it is modified through these

s

effects of crises. Marx offers the elements of such a reconciliation,

but he does not perform this task. Consequently, his crisis-free long

term aqcumu]ati?modd remains weak. If such a synthesis of the

cyclical effectd with Marx's long term accumulation model is accepted,

then the capital destruction effects of the depression may be large
N
enough to offset some of the subsequent increases in productivity, arising

)

from technological change, which will absorb 1ab9\ur when idvanced as

capital. These periodic destructions, in addition. to rap%’d increases. ¢
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in g, will reduce the rate of secular .increase in the absolute demand

for. labour. fncré%sing levels of unemployment even with Tow ra.\t\:\es of.

“(v
-

T

growth in population, will be possible in the long term.

Pl

Even though our interpretation does nat vionlavte ndthe Marxiaf logic, .
the familiar objections can’'still be \}‘aised for e%amp]e, the vaHdijcy
of the Marxian premise that such technological change will be widespread
in a depression. In add1t1on, real capital destructwn in a depressmn
will 1arga1y depend on theduration of this phase The rq]-»e*of the

premature obso]escence of the o]d maqhmes as an e]ement in this des-
1.4

Y
’

truction shou]d not be exaggerated. .

t The question of the ro]ee of cap1ta1dshor;ta,ge 1qeadl1ng~ to\ng;eﬁuent_

L @ e
. ¢ s

crisis is more complicated and, once again, not discussed by Marx. We

can. undertake a 'rather spéculative approach 'to it without analyzing all
. p . - ° \ ’
of the complexities. This is .essentially a restatement of our inter- .

\
i ot o,

pretation of the d%spropor,tiona]ity argument in terms of,capital shortage.
It can be arquéd that '1’n the upswir:g, the output and su%p]'us do not growr

rapidly enough bécause of prior cap1ta1 destructmn and tha’t the shortage
of real cap1ta1, not of money, precxpmates the cr1s1s The d1spropor-

tionality argument as discussed earlier should be 1ntegrated into thrs

o

The crisis can erupt\}we]] before qu employment is achieved. The

A . , + X »
economy will not possess su{fﬁc;‘ent capital to maintain its earlier rates
of expansion. The'crisis will be preceded by increases in-the prices of

raw materials and machines, and the ra'te of profit will fall, PR
5, . o :

2
Ll . °

(i1) Unemployment in Depression and Long Term Unemployment .
. @ ° / “w

o 2

Many of the poinfs that shadld proéerﬂy bé]ong tp thi's section have

a
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been referred to earlier in conjunction with capital shortage. One

2
4 e
important point js that Marx's secular unemployment must be understood, .

as one which is chrohic. Qur discussion of long }erm accumulation
i]]usérated the subsfénce of this point. If the Marxian unemployment
s to be\seeﬁ only in depre3dsions, then- this secular argument hai no
meaning. Limiting unempT@yment Lo depresiionsﬁonTy is not cbnsistent
with a permanent reserve army as capitalism develops. oTheﬁ, the economy
would fluctuate between periods of fu]T/emp1oyment dur1ng booms and
unemp]oyment'dur1ng cr1se§g It is our interpretation that Mari s
hnemp]oym?nt is not of this type. A consi§tent'1ntérpretation should
be t:at the level of unemp]oyment will become higheréand higher when it
is measured dur1ng the successive per1ods preceding the crises, i.e.,

dur1ng the peak prosper1ty per1ods "~ It cannot be claimed that Marx is

clear'on this point. Hente, a definite judgment cannot be made.

The explanation of the crisis in terﬁs of the falling fate of ptofit
caused by the increase in w_tengs to give support to the interpreta%ion
that Marx's growth mode} is a sé&?éﬁ of periods characterized by more or
less full emplbymeAt and also by periods of depression with high Tevels
of unemployment. -This could still De’ consistent with secular increases:
in unemployment if the avé?age level 6f‘unemp1oyment during the totality
'of each cycle is used as the index. This is not, however, éonsistent

. with the treatment of technological change and re]ative~sc;rcity %f
capital which constitute the.main méssage of Marx's’long term pre&?ction.
Onegwou}d, then, have to explain how the shortage of ¢apital is overcome .

so that the boom periods can offset.the levels of unemployment caused by

crises. In effect, the capital shortage arguﬁenf‘would have to be

1
A

discarded.
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The Marxian technological unemployment, if it is to have any
significance in his analysis, must also be sought in prosperity periods.

Obviously, most of our historical experience disproves this.]33 Whether

, the recent experiences, which indicate high levels of uneﬁp1oyment even

N

in prosperity, are proof that Marx's prediction is being realized is a_ g
question that requires empirical studies. 1In "Capital Accumulation and

Unemployment in Postwar Itafy y 34

P1er1u1g1 Profumieri argues that

due to the 1ncrqgﬁe 1n Qy unemp]oyment has been observed even in prosperity
periods. He points out that each cyc]e started w1th a higher q. Moreover,
he does not see the rigid wage ?s the cause of the increase inlq.135 Qur
objective is only to, present the 1ogic,of Marx's analysis, nét to\ﬁesf

its empirical validity.

The falling rate of profit as a cause of the crisis does not apéear

to fit our interpretation. If our interpretation of Marx is correct, as

-

‘capng]ism develops, the causes of Eriseg should be explained less and

Tess in terms of the scareity of labour. Disproportionality, underconsump-
tion and capita] shortage must be the elements behind these crises. On
the dther hand, it can also be argued that crises due to the wage gate,

i.e., the falling rate of profit, need not imply that the boom per1od is

*-, associated with more or less full employment. Such an explanation would

—

‘have to depend on monopolistic elements, for example, on union streﬁgth,

[}
or other factors such as dual markets and 1mmob111ty of Iabour Even
In
though we have, at times, 1ncorporated the role of class strugg]e and

&
the rigidity of W in the downturn into our analysis, we have, for the
most part, used a competitive model. A thorough study of.these elements

would take -us intb areas which ame beyond the objectives of this study.

A finkl but important point still remains in re]a@ionpto capital
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(’ shortage. If thé Marxian long term model fis characteri%ed by capital
" N . -

{ shortage, one may ask whether the Marxian cycles will pe of 1ncreasing

amplitude over time. 'In fact, given the 1imited growth 1n capital, one
" would expect that output wguld rise at slower and slower rates. Hence,

crises Jae to relative over-production should be less frequént.m As

Bernice Shoul poinfs out, prosperity and depression should beccme less

. distinguishable. 136

If this 1nterpretat10n is accepted, then our ltong:

term accumulation model, as ana1yzed 1n Chapter IV, can be studied with-

out ¢rises. If crises can be ignored, then our previous cr1t1c1sms will
still hold. Yet Marx c]ear]y sees cycles of increasing amplwtude, which
oceur more frequent]y as new mach1nes are introduced: 137 However, he *

does not explain why this should be the case. _

(i), Frequehcy of Cycles and Tethnological Change

“We have pointed out that the Marxian decennial cycle based on the

rep1acément of constant capital As not consistent with his_emphasié on

continuous technological change wnich not only changes the pnysical
dufabi11ty of the machines but also the rate of obsolescence. He argues
- that the new mactines will have a longer' physical 1i%e.span but also thét
competition, through furthgr téchnolog1§é1 change, Q111‘force faster
rates of obso1escence.]38 éiven the alleged rapidity of the Increase in
g, the latter effect appears to be the domﬁnant one. In othér worQsi
the advanced constant capital would have to be recovered in sh;}ter and
shorter periods while its éize grows 1in absolute ter%s. I%;x 15 sense, -
\, the disruptive, effects.of technological change will be mo;% fréquent.
They can cause or accentuate the cgisis. This rapidity o7 technological

change must be behind his contentionthat the cycles w111 be more

—_
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'even -though the total output may tend to grow at lower rates.

139

frequent. He does not, however, elaborate on it.

This argument can be related to his claim that the tendency to
over-produce is.inhérent jnncapitafism. Due-Eo‘the possibility.of
fﬁrtﬁer technological éhange, the capitalists try to recover their
advanced constang,capit?}_in the shortest poésib]é time. They adjust}
their output to their product;on capacity and not‘djrectly to demand.T40
They tend to operate thei( plants at near full capacity by devising
methods to intensify the work effort, by tryin; to extend the work day,
or by having extra «<shifts through the utilization of the same workers.
Each capitalist thinks)that he can §e1T his output with&ut difficu1ty.l41
Thus; imbalance between demand and output an lead to crises. Such

1mba1ance'or dispropor;ibna1ity need not occur in all industries. "For

|

“a crisis (and therefore also for over-production) to be general, it -

suffices for it to affect the principal commercial goods. 2 The important

‘point is that Marx sees the effect of the'increasg in constant capital
¥

on the behaviour of capitalists when the latter are constantly threatened

by techﬁo]ogicél change that may subject their, Capital to '"moral @

'deprgciation.“]4§ Continuity of production to recover the advanced
capital in the shortest possible time becomes an objective nécessi;y.
- «‘//

Hence, .over-production becomes an inherent. tendency. We have, however,

pointed out that his capital shortage argument would tend to weaken

~

Nevertheless, a relative over-production

é“

this tendency in the long term.

with respect 'to consumption power of the working class: is still possible’

{

.
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CHAPTER VI .

CONCLUSIONS ’

Since we have stated many conclusions throughout the study, we
will not repeat all of them. We will limit the present chapter to a
brief summary of the more fundamental conclusions that can be derived

k
from Marx's analysis.

!
Marx's approach to technological labour dysplacement is most

¢lear in his short term model which excludes accumulation, The con-
struction and adoption of the machines are financed through the

restructur?ng of capital which is already in use. This process involves
2 ¥

an increase in constant capital at the expense of variable capital.

Hence, there is an absolute-diminution in the amount of variable capital

¢ e

advanced. With a given wage rate, the absolute level of eﬁployment

. decreases relative-to the periods preceding the construction and adoption

1

of the new machines. Even though there are some differences such as the
role of, constant capital, the mpde] is very similar to the one advanced

By Ricardo.
W

<

[ ea

T The Tong term crisis-free model incorporating simultaneous accumu-

lation and technological change is the basis of Narx's argument that

-



H a . . * o
the absolute level of unemp]oymeni will increase in the long term:even

. " Mhough the absolute level of employment will also increase. This model r

N

depicts the Marxian race between the labour displacement effects of

technological change and the Tabour absorption efﬁects 0f net accumu-

2

lation. Repeated,s%af:hents by Marx indicate ‘that he believed that Y

the rate of accumu]at1onﬁwou1d eXceed the rate of .increase_in C w1th

0

respect to v. Consequegtiy, the absolute 1eve1'of“é%p1oyment 1néréa§es.

. not, however, gecessarily follow from(his analy@is. » K

;- . o . o

: Marx's choice for the increase .jn the absolute level of ehp]oqmen% does

o

He could also have argued that the organic composition of advanced *

~ capital will increase faster than the total increase in.capital. Then,
TN ' . ' ;
the absolute level of employment would fall over time. We will return
;* to this a€pect shortly. ) .

Marx's Tong term crisis-free model is based on a relative capital
shortage with respect to the available supply of labour, i.e., the N
grawth in the stock of capital will not be Targe enough to absorb the

*

e a?ditiona1 eﬁtfants into the 1aBour force. 'This relative shortage;
- ’ “according to hih, is cauged by two factors. Firgtly, the rapid rates -
e ' of increase in the.organ%c}compésition of capita]A{ncrggsexthe‘amount
of commogitieswthat_must be used*as consta&f capﬁta] to equip the
addi%ioné] &Qrkers. Hence, the rate of g;owth in total capi#gl may
not” he sufficignt to perform this task. \Obviousfy, the rigidity of

capital-Tabour coefficients lies behind the argument that there will o

- ’ be unemployed workers. Secondly, he introduces the concept of the -

o

falling ratelofaprgfitnas a secular tendency to argue that the rate
te ' ¢ | 1\

-

Voo  of accumulation will defrease over time. e S
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displacing machines after the crisis starts.

g 336

We have called the first”éxplanation behind the*alleged relative
§ -

Eépita] shortage the direct effect of technological change. The second \\
gffecf,'ffe., the effecf of an increase in;the organic composition of;
capital on subsequent'accumulation, was called the indirect effect. We
have seen that this indirect effectags untenable. Marx fails to show

why techno{ogical change will reduce the average rate of profit in the

long term.
g rm &

-

Our analysis of ‘the Marxian crises with respect to technd]ogica] »

change and technological unemployment was a speculative attempt to

-

synthesize the long term unemployment, when Say's Law holds, with
{

cyclical unemployment, when the capital stock is underutilized.
Y~ I3

a

The re]qtionship of technological unemployment to crises in Marx

is not-a clear one. We have advanced alternative interpretations. =

.

The most-~clear arghment_]inking the two is in terms of the undercon-
A\

sumptionist view in Marx. Technological displacement depresses the

rate of growth in v below the rate at which the output oﬁ consumption

goods increases. Hence, a disproportion occurs. If such disproportion

" characterizes many industries, the crisis may start. Alternatively,

?
underconsumption caused by displacement may be an accentuating factor

in.a depression even though it may not be a factor in starting the

crisis. This argument can be related tb the adoption of labour

W

% .

The falling rate of profit, caysed by the increase in the wage
fate during the boom, can also bg seen as an explanation for the
crisis. This clearly is not consistent with the argument based on ‘

4

underconsumption. In this case, techné]ogica] displacement is not

-

' \ o ’
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sufficient to check the~growth in the sha;e of y'during the bbom.
Accumulation exceeds the rate of Marxian technological change‘and
exhausts the available labour supply. The new machines are jptroduced
in the downturn or depression in order to‘redﬂce costs and to gain a
eompetitive edge. In this way, technological unemployment can
accentuate a crisis which is initially caused by the falling raté of
profif. In the downturn or depression, ggneral compensation due to
net‘éccumu]ation may not take place, given the business condigions.
We.have also seen that thé disproporti mality argument as a possible

cause of crises can also be related to technological change and

unemployment in a much more complicated manner.

One can make two important observations abouq'the relation of
technological changé to crises in Marx. Firstly, even though the
role of techgﬁlogical égange as a primary causal factor or*an
accehtuéting force in crises can only be speculated upon, one can
assert much more forcefully that Marx's technological change cannot
play an important part in gtarting the recovery. The ﬁota]ity of
our analysis indicates that Marx's technological change, assuming
that it is widespread in a depression as he claims, cannot be seen °
as an exéansionary force. In fact, the conversion of variable
capita]fa]ready in use to constant capital would worsen the depres-
sion in terms of unemp]oymént, without necessarily leading to a net
expansion inw6Ltput. Such technological change would 9n1y enable
some capitalists to’survive by driving others qut of the market.
Only in an indirect fashion such a competitive edge may encourage

\\éﬁﬁaccumu1at1on on the part of the innovative cap1ta11sts who were

able to raise the1r,rate of profit. However, even then, it is not clear-

A
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why such a recovery in the rate of profit by some capitalists should

-

Tead to a net accumulation in the economy as a whole. The ‘result may

*simply be a process of centralization. Since Marx does not see net

A At
accumulation as a prerequisite for the introduction of the new ‘machines,

his technological change cannot be used to explain the forces behind

net accumulation which may start the recovery.

A second observation with respect to crises is-that, if one is to
achieve a consistency between Marx's long term technological unempioy- \
ment and unemployment QUring crises, one must, somehow, introduce the V
?11eged‘cap1ta] shortage into'the analysis of crises as well. T ezrr@
term argument, as we have seen, is dependent on this alleged shortage.
Since the crisEs are but phases in the long term growth process, capital
shoréage must also be related to them. We have shown that, if one accepts
the Marxian ‘.gument thatnlabour displacing ‘technological change is widespread
during the crisis, one can then attach some meaning to capital destruction in a
crisis and also to the a]1egéa rapidity of the incregse in g. The crises
will be reinforcing the secular tendenc&. Such an attempt to reach a
consistency would, however, a1§o imply that, in the 1ong term, crises
should, for the most part, be caused by underconsumptio%‘&nd other types

- .
of disproportionalities, but not by the periodic increases in the wage

rate due to the elimination of the industrial reserve army. In other o

-~

words, even the prosperity periods should be charagterized by high

levels of unemployment, i.e., by workers who cannot be abgorbed because
the available .capital is not sufficient. During»the crises.When Say's

Law does'not hold, the Tevel of unemployment further increases. However,
even. if the crisis does not occur, there will bé'1bng term technological

i

unemployment. - - *

s
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Marx's analysis can be crificized on seVer&# grounds. One can
question the assumed rigidity in the production coefficients involving
labour :and means of production. One can‘criticize the alleged techno-
logical bias which always*ﬂmkeases the organic composition of advanced
capital. From our perspective, a m&ne fundamental cr;ticism can be
raised without gaing outside the Marxian framework. This ¢riticism, s
which we have often referred to, is directed against the relationship
of techno1oéica] change to net accumulation in Marx. EQen though Marx, 7

unlike many economists, sees that techno]ogiéal change will norha]]y

involve an increase in constant capital, 1.e.,\\technologica1 éange
. -

/

is not free, he does not see net accumulation as being necessary in 'd’,f
this procé;s. The conversion of v to C appears to be the primary soUrcei

of finance in bringing about technological change. Stated more correctly,

the amortization funds recovered plus the already advanced variable

cap¥tal are the major vehicle to increase the organic composition of

capita]i This,1ine of thought underlies Marx's short term analysis and

is the most explicit one in hf: writings, parficu]ar]y in the first volume

of Capital. Obviously, in a hypothetical economy which gges not ;;perience »
net‘accumulation; such tecﬁ%o]ogical gﬁgggg,woqu/ﬁfighatel& be ché@&ed

T

because most of the aygilgble/véffab1e_capita] would have been converted

.

to C. Even though Marx's long term model incorporates net accumulation ’ ig
. and, thus, enables a gréwth in C with respect to v while v also increases
/in’absolute terms, there is-no clear evidence in his writings that he

sees -high rate§ of ‘net accumulation as being necessary for his technolb;ﬂ
gicéT'chaﬁge. A clear impression one gets from his writinés is that

the rate of accuqulation will exceed the rate of technological change,

which, is reflected through the increase in the ratio of C to v. In
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this sense, the absolute 1évei of emp]oyﬁent will increase. Yetﬁ giveﬁ
the logic of his short term analysis where téchno]ogicé] ;hange primér%]y
invo]vgs the conversion of v to C, one could also argue that, in Marx,
technological change could be faster than the rate of accumu]qtioﬁ. Ihén |
one could expect a secular decrease in the absolute level of employment.
In short, Marx's long term model shows general compensat1on due to net
accumulation, but the logic of his analysis does not necessarily lead to
this result. The most pessimistic resulf; i.e., a secular decrease in the
absolute 1eve1'of employment, is also consistent with his apprgach. This
ambiguity in Marx is clearly related to his limited view q? technological
change. In the real world, his view is possib]e.(‘Techﬁological chapge
can be introduced at‘the expense of v By re§fructuring the existing capital.
[t is, however, also Tikely that revolutionary technological change of any
type will normé]]y require nef actumu]ation'in the economy as a whole. In
this cEse, Marx's\short t?rm,an§1ysis will have to be discarded.( Then,h

”
technological change will usually be accompanied by an immediate increase
in both C and v. An increase in the ratio of C'to v wii] be accompanied
by a simultaneous increase in the absolute level of‘emplbyment. It fs, of
course, still possible that the rate of accﬂmu]at1on nece§sary for the

“introduction of new technology may be 1ess than the rate of “increase in °

the ratio of C tov, i.e., technolog1ca1 change involves a conversion of
!

previously advanced v to C. Yet, such an outcome is not necessarily
determined in advance. Marx's analysis, on the other hand, necessi;atgg-

the immediate displacement by ruling out net accumulation in the short‘\\

e N\ '

' 3
~term: . In his case, the only source to increase C is the capital thch was

previously advanced as wages. Long term accumulation involves technoTpgiba}

change, but technological change™i§es not appear to be the engine behind
- , : Y
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this growth. In fact, as we have seen in hapter IV, the rise in the
o;ganic cbmpositjqn of capital 1nd1@ect1y reduces the rate of accumulation’
by reducing tge averaéé"ra;e of prdﬁjt in the long term. It appears
that the lTogic of Marx's short term analysis should Q]timatély become

- app]icab]g once again, i.e., given the low rate-of accuqu]ation,
technological change should be financed mainly through the conversion of
v. This outcome in the Tong term is cbnsistent with his approach even
though he tries to show that his analysis’suﬁpofts the correct observation

that the absolute level of employment has increased over time.

Our conclusions, so %ar, have indicated the weaknesses and incomplete-
ness of Marx's specific analysis. We must, however, note thax~yarx's ’
general theoretical approach to the study of the éuestion of technological
unemp]oymeﬁt caﬁ still be defended, in spite of the fact that his cdnc]usions
are based on special assumptions. His meéhodoiogy is primarily an attembtf
to identify the essentials from the non-essentials in this area. He
specifies not only thg type of technology he is concerned abght, but also
the types of changes that can normally Be associated withﬂitﬁ He‘seéks
the possible forms of compensat;on only in those changes that are digectiy
or indirectly caused by*such technological change, He rules out other
changes and sources of compensation which are independent of thg‘parficu]ér

. technological change under consideration. It is very c]ear that the
associated chanées which he,specifies are)not complete. Hé'ignore§, for
eXémp]e, the adjustments in the capital-Tabour coefficients that may occur
as a consequénce ofwthe relative cheapening ofNabogr upon displacement.

‘ querthe]éss; he is very careful about not introducing changes which have
Witfle to do with the particular technological change. One very gbod

' example for this is that he does|not consider the additional capital,’

/o
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which arises from independent sources, as a compensatory factor wh%ch can
1eg1t1matelybe included in the ana1ys1s of technological unemp]oyment
If one traces the source of cmnpensat1on to’ net accumu]at1on, one has to
establish the necessary 1links between such accumulation and the \
tecﬁno]ogica] change whose employment effects are being considered. This

e

-can be done in two Ways. Firstly, one can argue that significant

technological change usually requires net accumulation. Then, the question’

of technological unemployment may cease to be a practical concern because
net accumulation will normally be associated with increases in the Tevel

of employment. As we have already seen, Marx does not adopt this approach.

-

Secondly, one can argue that technological change will increase the surplus
v ° '

sufficiently so that the workers who may have been displaced upon the

adoption of the machines will be reabsorbed through subsequent accumulation.

Obviously, neither .argument can be proven on purely theoretisal grounds.
Yet,uboth‘g}guments are theoretically sound because they do not introduce
independent, sources of compensation. Since Marx tends éo ignore the first
argument, one could say that he does not consider all pogsib1e forms of
change. He limits himself to the refutation of the secon&aargu@ent.

His conclusion, as it has been discussed at length, is that the surp1ug
generated through the particular technological changeﬁwil] not be suffi-

« » N .
cient for full compensation. .

If additional surplus becomes available from other sources, and all
of the displaced workers are reabsorbéd, one can only say that the growth

procéss has caused general compensation. This approach, however, does
‘ *

not specify the theoretical boundéries of the problem. As we have seen

throughout the present study, many of the curreﬁt and classical arguments

is assumed to be readily forth-
f

make this error. The éuppiy of capita

&
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‘coming. Even thougﬁ this might be the case in some economies, this fact
does not mean that the theoretical problem concerning technological un-
employment hés been resolved. At best, this approach is based on :a
belief which happens to have been reinforced by historical o\bser*‘f/ations.
Ir; modern thought, the lKeynesian emphasis on the demand aspe::t tends tb“]

support the belief that the availability of capital is not a source of 1
concérn. It is beyond the scope of this study to consider the contro-
versies in this area. The important point is that the Keynesian approach
does not even define the ques‘tion of technological unemployment. General
co%p‘ensation is inherent in this approach as long as aggregate ‘demand is not
defi‘cient. Then, any possible dispTacement of labour can only be |
temporary, given adequate demand manipulation. ’

\ ‘ ’

—\ It is 1‘m;30rtant to note that the neo-classical approach has, in some
ways, much more in common with the Marxian approach in this area. It
cbngEitutes an attempt to specify the changes that can be associ'ated with
th;e p;ﬁEﬁular techno]o‘gjcal [change. Despite the fact that the neo-classical
technological change, as it is discussed in relation tofabour displacement,
strictly speaking, is pure mechanization along 5 production isoquant and "
does not involve the introduction of previously unknown methods of produc-

tion, this approach, at least, tries to t;'ace out the sqbsequent changes
caused by the initial labour di;p]acement. In this case, compensation
_occurs't‘;prﬁzxgh the adjustments ir} the production techniques in response to
the chahges in relative input prices. Thus', the introduction of machines
is slowed down or even reversed, given the subsequent movements in the
prices of capital and labour. Ne have discussed at length how these
compensation mechanisms differ from Marx's analysis, which does not
emphasize them. We cannot, however, exaggerate the similarities. With a

é -
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fgw exceptions, the neo-classical economists do not-deal with the question
of technologica]'unemployment. Given the conviction that flexible prices
will ultimately resolve the problem, there s no concern about a possible
shortage of capital. Obviously, thé Marxian concern is very much a result
of the fact that this conviction is not mutual. It should also be indicated
that the neo-classical approach to the question of technological unemplby-
ment éften shares the same weakness %hat exists in the Keynesian approach.
Demand for commodities is usually shown as a compensatory mechanism. The
reafisorptidn of displaceJ'labogr is sought in demand elasticities for the
cheépér products aﬁd in shifts in demqnd after technological change. We
have showﬁ at length that there js serious confusiow;jn this area. The
‘origin of the supply of capital necessary for an expansion in total output

"dnd employment is left unexplained. Once again, as in the Keynesian case,
capital is assumed to %e readily available.
Ny -
In summary, our study of Marx shows thét Marx's general theoretical
approach offers many useful insights on the compensat}on controversy even
*though he can easily be criticized for presenting a limited view of
technoloéical change. Moreover, he makes some special assumptiorw'koncerning
technological bias and formsAof finance. By way of comparison, we have
‘ also shown that c1assié§1 and current approaches are not adequate to refute
Marx. It was not the objective of this student to study how or Qhether
modern theory could be modified so that it could deal with the question !}
of technological unemployment. We believe that pur study of Marx offers
some insights that may be useful in other studies ih tpis area. Given that
¢ the public's concern about technological labour displacement is very much
alive, Ehe economics profession cannotafford to be compléztnt. Despite -

. ' .o \
its weaknesses, the Marxian analysis deals with such concern. One cannot

[ 1

refute it without offering a rigorous analysis of the question.
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