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. ABSTRACT 

~ 

\ ~ 
The pr; a 'ob'ect' f th,s g.issertation is to present and 

1 m ry J, 1 ve 0 f-

\ analyze Marx's, theory ~f technoloQical unemplo~ent. Chapter r i5 a 

\ brief\evalpation of the m~dern persp~ct;ves on this question. the 

Je~els of analy~is in Ma;x are also identified. Chapter II,considers 
\ 

M 'rxls short term model on technological unemploYment when no net 
1 

ac umulation occurs. It'includes a discussio.n Dt different measures 

of technological change. Chapter III com~lements the previous 
1 

A theoreticql odefinition of ,comp-e ation is advanced~ and the 

forms of ~ompen'sation in Marx are evalup.te. This chapter 

also in ludes a broader discussion bf the compensation contro sy. .. . 
Chapter V constitutes Marx's long te~ model when technological change, 

population growth and accumulation occu\ simultaneously: Here, crises 

are ignore~ Ch~pter V identifies the linkages between crises ahd 

technologica unemployment. Throughout the diss~~tat~on, the short 

term, lo~ te m and crisis models are developed and compared. Included 

are t"O append ces. 'one dea 1 i ng ·.ith the \e~cl asr ca 1 approa,h. ~nd the 

oth~r with the flexi'bility in Ma\x's theory of technological 

unemployment. 
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RESUME .. 
! 
i 

L'o~je,ctif principal de cette thèse est de présenter et d'analyser la 
" , 

t~éorie de Marx sur le chômage technologique. Chapitre l est une brève 
, 

éval uati on des perspecti ves modern~s concern~ht cette question. Les . " 
niveaux d'analyse de 'Marx sont également id~ntifiés. Chapitre II con'sidére 

..... 
Je rnodèlle court tel"me de Marx sur le chômage technologique quand il n'y 

, 
a pa\. d'.accumulati-on,qui se produit. Y ~st inclu égalemént un~discu~ion 

des différentes mesures et changements technologiques. Chapitre III est 
. ' , 

un ~omplément du chapitre précédent. Une d~fi riit ion théo ri que dé la . . 
" 

compensation y est présentée et les différente~ formes qe compensation 

chez Marx sont évaluées. Egalement, une dis~ussibn éla;gie de la contro-. 
\ " verse en ce qwi a trait! la compensation y est incluse. Chapitre IV 

i 
constitue le -modêle long terme de Marx quand le changement technoiogi,que, 

\ ' 

la croissance de la popu'lation et l 'accumulati'on se produisent simult,ané-

ment. Dans cette di-scussi on l~ cri ses sont i gn~réfs. Chapi tre V 

identifie les liens entre crises et le chômage .technoTogique. Dans la 

thèse, u fur et, A mesure que nous développons les modèlles de court 

que des crises, nous en faisons également . . 
la comparaison. La th~se 

v~ 
annexes, l'une qui tréîite de 
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l ' 
attention" among the classical economists such as Ricard "McCulloch and 

, '. 
1 • 

J. ~. M\l1: The possible displacement' of labour and forms of reabsor ion 

,have led to what has been called the compensation cO'ntroversy. T 
, • • \ 1 -', 

optimists.maintained that the dlsplact;ment of wor~ers through e adoption 

of superi 0 r machi nes was a temporary i ncorweni ence an~the market 

for~e, wou1 d full y compensate fo r ,uch loss /.]lJoyment in the long run., ' 

The pessimists, on the othe: ha~d, 'he~t the problemwauld be a per- ;' 
o ~-------------...f / 
manent one and t~utomati c mar.~e,t i'®rces woul d not be adequ,ate tOI 

-;.1 ____ '., 1 / 

pravide fJ-lJYêbmpensation. ~1arx o'ffers the clearest pessimis..tic argumen"t. 

'There were, however,"and stlll are several variants of the optimistic and 
f 

pessimistic views_ -. 

,~ . . , , . 

!t"is-important ta notethat the academic interest in this controversy 

virtually disJl.ppeared wit:-I the development ~f \he. neo-classical and 

Keynesian paradigms. Yef, the public"s concern about automation and works 

~y non-:economists in-dicate that the quest.ion is still alive. Chapter l 

is a brief survey of the modern approach~s and popular concerns. Wïth 

few exceptions, the economists have" I)ot treated the question at a 
1 

theoretical level in modtirn'-tîmes.· It ;s the virtual absence of such 

treatment that l ed me! ta c~oose Marx 1 s vi ews on th; s matter as the 
1 
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subject of this disserta'tion. Any the~re~ica1 ,study of the question of 

technological unemployment must take him into consideration. With the 
,-..... , ... 

possible exc:ep-tion of Schumpeter, no other economist has so emphasized 
, ; , 

the effects of technological chang'e. The race between machines 'and' 

employment is a central theJœ in r~arx's-ana1ysis~of the developrœnt of , ' 

capital; sm. He does not, however, present hi s arguments in a systema:)i c 

manner. 

The origina1ity of this dissertation lies in the fact .t;hat it i~, 

l believe. the mOst comprehensive study oOf Marx's arguments on technolo-

gica1 unemployment. Moreover, it brings together and integrates many 

arguments which have virtually been overlooked in economic literature • 
. 

The dissertation is not on1y a synthesis of Marx's arguments but also 

a critical analysis of his theoretic~l ~ppa~atus and assumptions as ihese 

. relate to the discussion o'f technoiogical unemployment. It does not 
, / 

treat Marx in isolation.but also refers to alternative approaches of;\ 
l , 

modern,· as well as: earlier economists in orde~to p1ace his Îheory in 

a broader framework. Particular emphasis is placed on sàme" German 
. . 

economi sts such as Kruse, MitnitzkY," KMhier. and Led~rer whose writings 

on the questi 0l' have appeared i'n the, earl i er part of th; s êentu17Y: 1he 
. ... \ ~ 

main purpose behind analyzing Marx while drawing f.ro7a wide group of 

economists is to arrive, at conclusions wh.ich not only help proyide a 

clearer interpretation of Marx, but "which$als-o 'serve to shed light on 

. the compensati on controversy in general. , 
, 

l should like ta eXPr.ess, an intellectual debt to Professor!Earl 
1 

F. Beach who gui ded me in the p repa rat; on of" th; s di ssertati 0r\ He •. 
- 1 

t'\,imself, has published a numb'er of ar~;cles on'fhe questi'on of,techkolo-

gi cal unernployment and bel ieves ,that the modern theory has not answered 
f' 
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, 
the theoretieal question. Several of his arguments have been used in this 

dissertation in order ta underline 'somê of 'the major weaknesses in Marx's , 

theory. In fact, my interest in the particular topie go es back to the· 

time when 1 took a graduate course offered by' him. Thi s' course foeussed 
o 

exelusivelyon the theareti'cal'appraaches ta technological unemployment. 
. 

l must, however, indicate that much of,the theo,retieal appraach a-nd many 
1 • 

~ 

?f'the conclusions reaehed in this study have no direét counterparts in 
G' 

his work. He has allowed me to pursue my research freely'so that the/' 

essence of Marx's 
" 

arguments can be presented in the clearest manner 
~ ~ 

poss i b 1 e. .. 

~ 1 a1so wish ta thank ~rofessor George Grantham w~o made many valuable 
fI,-

," 

, ~ . 

eomments~eoneernihg substantive deficiencies which had been overlooked. 

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

~ince my mother tangue is not English, these corrections weré 'immensely 
.J 1':. 

, . 
he1.pful. t..\ 

1 ~ 

Furthermore, 1 would like to acknowledge the indispensable help 
• 1-' 

have received from several individual? Janet Smith spent many hours 

with me in proof-reading the fi~al draft. Bruce'Smith offered' valuable 

inSi.,g1'll:' S w:never l enc6un~ered problems in un\erstandi~'g Marx. Ilsedore 

Jerenfie st have spent many day.s ;n Germany in arder- ta locate mast of 
~ 

the Ge an writings that ~ve been used'in this study. J 
/ 

Fi na lly, l thank Lor;e Casbourne 'and Joanne Ten , Eyck, who were the 

most patient typists. 

a 

vi 

~ 
r"- -

.' . 

\ 
\ 

.. 

J , 
1 

1 
1 

1 



\-. 

TABLE OF CONTENTS 
'\il 

, 
Chapter 

-.... 

\ 

1. ~ 0 INTRODUCTION AND GENERAL ASPECTS OF MARX' S Q 

THOUGHT ON TECHNOLOGICAL CHANGE AND 
UNEMPLovr1ENT ........................................... , .. . ,'-

l. 
2. 
3. 
4. 

'r 

Introduètion, .......................... : ........... . 
Concern over Techno1ogica1 Unemp1oyment •........... 

1 A \ . f Marx s p,proach ...... ;1. ••••••••• ". ~ ••••••••••••••••• 
Und~rly;ng Elements or Marx's Thought ............. . 
v 

NOTES TO CHAPTER 1 ................................ . 

II. NATURE OF TECHNOLOGICAL CHANGE IN MARX AND 

, 
,-

( 

\ 

THE DIRECT SHORT TERM EMPLOYMENT EFFECTS •.............. 

.. 
l. 
2. 
3. 
4. 
5. 
6. 

7. 

8. 

9. 

Introduction ...... : ................................. . 
Nature of Technological Change in Marx ....•.......• 
Technological Change and Machinery ................ . 
Forms of Cap; ta 1 ..............•....... : ........... . 
Measurements of Technological Change ... ~ .......... . 
Organic Composition of Capital and ' 
Organic CompQsition of Output in ' 
Relation to Employment .........•.................... 
Direct Short Term Effects of 
Technological Change ~nemP10yment .............. . 
Direct Short Term Eff of 
Techno l ogica l Change on Unemp10yment 
in a TwovSector Model .............................. . 
A Critical Eyaluation of the Short 
Term Modèl .............. : ......................... . 

NOTES TO CHAPTER 1 I. .............................. ' .. 
. . 
, 

III. THE COMPENSATION CONTROVERSY AND MARX ................. . . ' , 

l. Introduction ........................... .' ........... ~ 
2. Definition of Compensation ........................ . 
3. 

* 
Classical Compensation Mechanism 
and Marx ........ . r •••• , •••••••••••••••• , ••••••••.••• 

4. Forms of Compensation if) Marx ..................... . 

ç' APPENDIX TO CHAPTER III •.............•............. 

Rage 

1 
11 
15 
18 

30 

37 

37 
37 
42 
44 
45 

53 

60 

..... 
76 

80 

91 

97 1. 

97 
99 

113' 
124 

170 

NOTES TO CHAPTER 1 II .............................. " 177 
'\ 

vii 
\ 

"\. 



1 
; 

, c 

" 

Chapter 

, IV. 

/ 
~ 

1 . 

"'~ 

• i 
\ 
~ 

\~ 

. f' 

\\ '-' 

\ 

, 
/ 

\\ 

\ pag~ 

ACCUMULATION, TECHNOLOGICAL CHANGI AND 
UNEMPLOYMENT IN MARX 1 S LONG TERM MODEL . .- ............... 184 .. ' 

)'l. 

)1: 
4. 

Introduction ................••....•. '~""'" .... -~ .. 184", 
Scope of the Chapter .•.............................. 193 
Types of Accumulation and Téchno10'gica1 J ~ , 

Change .............. " ............. ~ .,. .....•....•.. 194 
The Marx i an Race.......................... . . . . . . . .. 199 

5. 'Constructive Technologica1 Unernployment 

'" 6. 
and Long rerm Unernployment ...• ' .. ' ... ~ ................ 208 
Supply of ,Labour and TechnologicàJ , 
Unernployment •.•....••..•.....••... : ..............•. 214 

7 • Falling Rate of Profit and Techno1og~ca1 
Unernp 1 oYment .................•..... ~. . . . . . . . . . . . . •. 220 

, 8. An Eva 1 ua ti on of the Short an~ Long 
Ierm Mode 1 s ..... ',' .................. ',' ........... :. 233 

, -t 
APPENDIX TO CHAPTER IV .. : .......................... 24'2 

NOTES TO CHAPTER IV ••••••.•••••..••••..•••••••.•••• \251 

IJ. TECHr-tOLOGICAL UN,EMPLOYME~T AND MARXIAN CRISES.; ••.••••• 261 

, 1 ~ Introduction ...•...•........•.............•........ 
2. Scope and Objectives, of the Chapter.: .....•.•...... 

~61 
263 

3. A General Surveyof Œycl,e Theories ............... .. 265 
4. A General View on Cyclica1 Un~ployment ~ 

in Relation ta Long Tem Technalagica1 
Unemployment .......•• : ......••••.........•.•....... tl4 

5. Significance of Dialectics in the 
Analysis of Crises .. ' ..... : ........... ' .............• 279 

6. Crises and Technologic'al Unemployment ............ .. 
7. Technological Change and Recov:ery ..••..•..••....... 
8. General Eva 1 ua t i on of Sorne Important ' 

282 
311 

Issues: •...................................•....... 317 

NOTES TO CHAPT ER V ....... ; ........................ . _.' .. 326 

> 

VI. CONCLU?IONS •......•.....•........•.. 1 ................. ' •• 334 

BIBLIOGRAPHY •... , ......... : ........•....•............... 345 

\ . 
LIST OF ABBREVIATIONS ...•.•••...••••.•.•••....•••.•. , •• 355 

viii 

, 
" 

.. 

j. 
\ , 



\ 

! 

)~ 

... 

i~ . 
... 

~ 

1. • 

~ 
" 

i 
-II... 

<. 
j 

.. 
CHAPTER l 

/ 
1 , 

1 0 

lOLOGICAL 

. 
'l. Introduction 

This introductcry chapter will prepare the framework of this thesis, 
, 

Consequ,ently, most of the fundamental arguments to be. developed in, fun . . 
~ 

later ill-1l1 be state'd ln· a summary fo~, 

Objectives and Scope ,of the ii;tudy 

'This study i~ an ana.lysls of the teclmôlogical unemployment model in 

Karl Marx's major works. .. 
, 

Our objeçt'iVe i s to present and synthesize 
. 

Marx's arguments on the short term. long term and cyclical employ~ent 

effects of technological 'change and tG crHically analyze them.-
t 

. The present topic has been chosen for t'110 reasons': First, \li~h a 

few exeeptlons such as Joan RObinson,l Marx's ,P~ssimistic predictions with 

respect to the ,effects of techno1ogic~ change on employment have attracted 
! 

little attention in the non-Marxist school of economics. r'n Tefhnology and' 

'Jobs bJ: ~affe and Froomk,~, the auth01S state: -"P~ssibly the mos~ 

original and signi.fic~nt contributlon to classical economies on thè effect 

of tech~ological~ change on emplo.ym~nt was made by Karl Marx." i - However, 
\ 

they oJ'loc~te on 1y one paragraph ta h;m, 
( . 

,\ 
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\: ..D Severa 1 theoret;cà'l and hi sten ca 1 dl ssertati ons have bel!n \Irl tten 
. \ / 0 

on the r,elatiensllip of technological change to employme"nt. 'T'et ~""'arx's 

role in the controversy has not received ad~quate attention. 'Nathan'" 
~ 

2 

B;'fer, in I1is work, unde'rtakes a c,ritifal ~nalysi,s of the historical. 
: l ",~ .' 

~rspectivefi';' until the 1940'5. ' ~e makes refere~ces te M&rx for c0'!1parative 
l' 

! '. 3 
purposes, but he does not d,evelop the in'ner 10gic of Marx's argl:Jmetît. 

In anether study, M.A. Stephenson dis-cusses the role of technology in the' 

Englisry classical school and r'elates it te agnculture, incame s,hares, and 

4 ' 
emplo~ent. Both of these authors .present and al1alY,ze partlcular,lY, he 

ideas of RicardQ, J.S. Mill and MaJthus on the ~~stion of'machinery 
1 

employment. Shou Shan PUiS d~ssertation on Technplo jcal Proqress ah 

tlI1pi6Yl'1ent is a stu,dy'of the il'lvestment expenditunes associated with 
, , 

technological change. 5.· Tt is an attempt ta s~p'plement the' K'eynesian 

theory of émp 1 oyment. Even though he makes sone, réfe'rences 'tà Ri ca rd 
< • 

l... to' 

Sismondi and J.S. Mill, he does not inclu'de"Marx. Finally; David 'P. 
l . , 

Levine, in AccumulatlOn and Technlcal Change in l1al"xian Eeonol'Ïi,es, dea s 

primanly with acc-~ulation.6 He analyzes the tole of technical chang, • 
" ' 

1.." 1. 

orgamc cdmpos;t;on of capital and employment. HO\'lever, the Marxia-n 

téchnol~gical 'abour displacement and Marx's spec1fic.argument.s on 'the/ 

question are not an impor~'ant part 'of his study. 
() 

, t 

The 'foregoing commen~s are n::tendr,.t~ be Critiça~~,of these.s 

studies Wh~'Ch, wit' . ~f1 li~tations, fulfill 'their ~ 
J ,-,.,/ Q 

, 1 -~ 

objectives. We wi 11 refer te t m ;thrl3ughout our work. We on-1y wi sh to 
\ 

underline the fact that Marx~, argu~ents on technologoical unemployinent 
t ...,'/ ~ 

have not been prese,nted an analyzed in a_ comprehensi ve mannel:-: In faet. 

R) cardo' s. vi ews on machi ery an-d einp) oymeht. have drawn, much mor.e atterlti o~ -> 

in the non-Marxian ec nomies. It is \/ell-:known that Ricard.o. in. the 

'third edition of "is Pfinciples, re.vised his earlier optimistic Vlew and 
, '\ '1 ' 1 

\ 
t 

o 

, 
l ' , ' 

.. ., 
1 .. ~ .. 

, " 

1 • 
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stated; ":' .. :I am convinced that the substitution of machinery for human 
-t \J,'(, .( 

-------rabour, is""often very injurious to' the, interests"'Of the class of 

labourers." 7 Hls short ehapter liOn Machinery" has been· ,the m~jor source" 
, ~ 

of academic interest on the question. The magniiude of.emphasis on' 

3 

Ricardo's chapter appears to be QU,t of proportion to the importa-QSe,. 
o J 8 le' "'I>~, 

Ricardo ~eems to ha,ve given to the issue. On'the"'à"ther hand, Marx makes 

the introduction of new machines 'and their effects on~employment a central 

theme in his analysis of capitalist development. 

It i,s not our opjective to cOl1Jpare and contr.ast Marx and Ricar-do. • j 

Ricardo's inf1uence on arx is particularly obvious in Marx's treatment ot-- ,--

the machinery question. However, 'hi's-G-r"ftiêfsms of Ricardo and Sarton 
~ ~ ~.---- .... 

must b~ ~...;..~e;,..;s~o..;...f_s_u..;...r-,--l __ u_s-_v..;...a .... l...;.u..;..e. 9 Sorne of these dl ffe:rence~, 
part of our study. ~ ________ Wi-l1bé- an integral 

----> --------- ' • ------ " ~ 

... 

1 , 

1 

" The attention accorded by econo~ist; in the Marxist tradition to 

Marx's vi~ws on technological unèmployment~is mixed. It should suffice, 
',-

for'now, to note that a systemati'C.::~~nd.comprehensive analysis of the 
, ~ 

different aspects of Marx's arguments on this qùestion is not available. 10 
l ) 

When it is (jis~ussed speclfftally, it is stated in a general fashion 

without.subjecting it to a~ritical evaluation. On the whole, it is 
;,. . 

treated in a fragmented marner to supplement Marx's arguments on the 

labour theory of value, exploitation, "the fa111"ng rate of profit, crisis, 
, 

etc. lechrological unemployment per se is not a central part of these 

concerns. Part of the reason for this is that Marx himself did not give 
, "-

J~he "is~~ue a systematic presenta~jon.· His cômme~ts; so'm~t;f!1ës contrad;ctory~ 

/a'r~ scattered""throughout his wOl"k. Th!=re is" thus, a.ne,ed for cJnpilation . , ~ \" 
and synthesis. \ . 1. 

.. 
, 

" 

Q 

\ . 
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.' -~ The,. secon,d reason .for choo~ i ng the present topi c i s . that .the .......... 

quest]o~ o~technolqgiçal unemployment has received little consideration 

~ \n/~odern,' eçonomi c theory. It.i s either assumed away or treated in a 

theoretical framework w~içh, Q,1I1}- to particu1"ar assumptions, such as 

perfect wage-pnce flexibility a,nd easy f~.tor substitution, has not 

been able to deal with it satisfactorily.l1 As our analysis of Marx 

, , 
\ 

" 
~ 

--;7 :..-

.) 
".-

.~-

-----indi rectly wil i\.sho\'1 the major t1eakness i s that 
-r-

theque~t 
~ " 

a.-GofTS"êquence of thé tools, 

, , , ' 
l , 

béen clearly posed. This";appears to'be 

~ssumptions and val ues shared- in both ,the Keynesian· and neo-classical 

paradigms. 12 

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

prevalent"'in modern economic theory. 'The following presentation is not 

i ntended to be éxhausti ve- for two reasons: ' -

(i) These views have been treated extensively in severa""l studi'l/ 
, . q '.' 14 

Some major works in th; s area are by Heertje, G,ouryitch, and 
• n 

Ktihler. 15 Other survey studle's l'li11 be referred ta in the course of this 

study as they'relate to Marx's analysis. 
• u 

tL 

. 
"'. (ii) The ~fe'Sent study will have achieved its aim by fo·el.\~ing on 

.. ............ . , '--

t'në ~1arxian madel and by demonstrating its dlfferehce from the more 
" , '. & • 

famil i ar approaches. ,We w; 11 attempt, as much as ~arranted, to avoi,d the 
~ . [1.'" ,." 

"intel1ectual's disease ... to treat .one th~ng by discussing everything 

which bears the sli-ghtest resembl~nce to it." 16 
\ 

, , 

In modern- economic theory, which is a 'partial synthesis of the' 

Keynesian and neo-classical paradigms,lthe approaches te technological 
" li' ~ \.' 

change ,and unemployment can be summarized under thtee headings: 

Keynesian Approach 

The economists who share this paradigm differ sîgnificantly within 
-,-
1 

J • 

o \ 

, . 

.. 
r 
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the limits of'their tradition. However, excluding some'economists such 
-... ,~ . ~ , , . 
às Joan ,RO~S1Jal approa~h to the present ques~ion can be seen, 

~ssor Samuelson's treatment in his.Econom;cs. After having 

, ___ ------- referred to the use of fiscal and manetary policies to cure unemployment, 
_.-------~ 

he states: "BetterOQstill, this approach méans you do not have ta decide 

whether the pessimists are right who argue that inventions will kill off' 

r~Q(e jobs·than they create. Why care? In every case we know that high 
~ 

empl,oyment l'Jill require monetary and fiscal policies of fhe correct 

magnitudes and mixed economies know what needs dOing.,,17 The same view 

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

writings of other Keynesians .18 
ob 

\ 

Unemployment is seen as a consequence of deficient aggregate demande 
'J 

The battleneck is nqt a shortage of capital ta employ labour but an 

excess of savings which needs 'ta be offset thraugh expansionary public 
<-policies. In a long, term growth economy, the condition for full employment 

is that the rate of growth in demand should be maintained ?ô a1 to ~qual 

the s,um of the rate of increase in ·productivity and the rate of incr~ase 

'in the labour force. 19 The relatioliships between these three variables , 
r • \ 

are not made clear. Marx, as we will see, treats them in a theoretical 

framework where the; r rel ati onshi ps are detenni ned by the nature and 

pace of technological change. 

, The foregoing brief sunmary of the Keynes'ian app'rClach 1S obviously " ' , 

too sketchy and incomplete. However, in its barest form, it constitutes a 

compensation theory; it 1ndicates ~ow the displaced workers can~be 

reab;orbed. Moreover, these comments should not be interpreted ta m~n that 

the Keynesian saving-investment approach is irrelevant to Marx's analys\~ 

of the present question. In fact, certain elements o(this approa~ would 
__ / l ' 

. , 
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.. 
ha~e impr~ed Marx's long term analysis of technological unemployment 

which, 'd)'SPite his attacks on Say' s Law, appears ta have been ~arr;ed 
j., 

out in a' ramework 'dhich rnaintains iL 

The Keynesian approach does not define technological unemployment. 

This arises from the fact that the t~ory does not emphasiz~ the relation-
, " . 

ship of investmeht to technological change and to èhanging capit?l-labour 

coefficients over time. The multiplier eff~n"vestment are ,giVe~ 
predominance over the structural changes caused by t~chnol?gfcal change 

and their effects On employment. Con cern over excess savings makes it 

difficu~t to raise the possibi1ity' of capital shortage as a cause of 

unemployment. The 1ncompleteness of this analysis has been elaborated . . 
upon by Adolph L~we20 and Paul Mandy.21 

Keynes appears to have been conce~d.about the question of 

technological unemp'J,oyment prior to The General Theory. He says: "We 

are.being affllcted with a new disease of which some readers may not yet 

have heard the name, but of which they will hear a great deal in the years 

ta come -- name~y, technologtcal unemployment. This means unemployment \ 
( 

due te our, discuvery of means of ed'fnomising' the use of labour outrunning 

the pace at which we can find new uses for labour.,,22 However, he cafli 

thi s "on 1y' a temporary phase of mal adjustment. ,,23 

As it Wll.l become clear, Marx's, analysis in tenns ofa relative 

capital shortage to employ the displaced workers is fundamentally 

different fram the Keynesian argumepts bath in the short and long t~rms. 

Neo-Class;cal Approach 

The neo-classical economists, like the Keynesians. have paid 'little 
, . 

'" 
attention to the analysis of the employment 'effects of technological 

1 . 
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\ 
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change, general, the beneficial effects have been taken for 9ranted. 
\ 

14h~Ii the ueJas .Q~en specifica~ly considered, input substitution due 

to wage-pric flexibility has been shown to be a compensation ~rocess 

Î . 
that will off et the initial labour displacement ef}ects of the machines. 

\ ,.. ." 

The best expos tians of this approach are those by Mentor Bouniatian , 

and Nicholas Kal or. 24 Th'ese two authors, it should be noted, wrote in 

response to the ~ss i mi s ti c vi ews of Emil lederer. 25 . Otherwi se, there 

appèared to be no \ause for concern, 

" 
'l The neo-classical compensation mechanism ta absorb all the displaced 

warkers, and even more, ha;~ts origin in Sayls Law of -Markets. As 
\ 

7 

Gourvitch states: "All theoretical notions of a' otendency towara automatic 
J .i' 

reabsorption of dispî-aced i10rkers may be traced back"l to 'Sayls Law of 

Markets, which proclaims the possibiljty of an infinite expansion of 

production without assignable .Jif\lits. 1I26 
f The '"first elaboration of th,is 

~echanism is by McCullo~h.27 It has been restated by P. Douglas in more 

modern timés. 28 In Chapter III, McCulloch's views will be evaluated in 

conjunction with Mafx's criticism of such views. Then, we will integrate 

the more-refined neo-classical elements into McCulloch's argument. The • 
following is a tentative summary o,f the fundamental aspects of this 

"automa'tic compensation" theory. 

A possible displacernent of labour tbrough any type ~,te~hn010giCal. 

change i~ offset in the long term through the ef~cts of flexible wages and 
1 

prices. This compensation theory is different ~~ the Keynesian onè~-~ 

In this çase, compensa::ion is automatic whereas i'n\t.,he Keynesian case, 

discretionary public policy ls-requir~. 
l • ~; • f 

The main weakness'~.of the neo-;iaSSical 'analysis is theQ'lacl< of an 

l f 
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elaboration of the rela~ion5hip between investment and 
~ , /~' 

change. The inward shifts in the produc~on isoquants 

, . 
~ech no 1 ogi ca 1 

are taken to 

8 

~ reflect technological change. Su~h change appears ta be a costJess 
\ 

exogenous phenomenon. Possible la~eur displacemênt ii us~ally analyzed 

" ,.) smooth isoquant which/depicts infinite ' 

between labour and capital. The di~lacement 
, 1 

th roug h the !)1Qveme'!ts al ong a 
.. 1 

possi b'i 1 i ti es o"f s'ù!:lstituti on 
, 

of labour occurs when capital becomes cheaper re}ative to labour. 1 The. /. 

argument i s that such a di sp 1 acement cannet be permanent because the ri se 
,"'-

in the price of capit.al and the fall in the ~~ice of lfbour not only . 

cteck the substitution process b1Jt, eventually, reverse it so that full' 
e ' 

compensation becomes 'possible. Clearly, the theory resolves the 
• unemployment problem by limiting the i.ssueJto the movements along the 

isoquant when technology is given. 
0' 

The theoretical difficulty in distinguishing the shifts from the 

movements along an isoquant, has been pointed out by Keveral economists. 29 

• When machines embody new ,ech~ology over time, an analysis baS,~d on 

movemenfs along an iSOqUa~t that assumes glven technology lacks realism. 

Thus~, adjustments following an initial su~titution need .not·occ\!r on the 
" basis of the same technology. The assumptions sucb as infinite possibilities 

rl~7 

of substitution between capital and labour both béfore and after 

techn.ologlcal change h.ave come under serious criticism in modern literatu~e:30 
The role of t'ime and the changes in the life span of mach.ines due to 

technological progress are not part 2f this analysis. The relationship 

" of the- individual capitalist tO technological change in·a competitive • 
system remains unexplained. ( 

). 
In summary, we will see that this theory ba~ed on, long run adjustments 

Q , , 
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t:lrough revers lb le changes "i s not an ade'qu té compensati on theor-y. Once, 

Marx's premise that capita1ist, deve10pment 's characterized by the 
.",",~ 

continuous introduction of sophisticated rnachinery is accepted ta be 

realistic ?; "possible, the cOll1penSa~io~ theOrjeriVed from ttle ne9-

c1assical school fails to refute the 'possibil1ty ~f>t"echnologica1 ~ 
"'" ;,-1 \ / -

unemployment both in the short and long tepms. 

Struétufalist Approach 
,j, 

o 

o Sorne ecorlOmi sts âssoci ate techno l ogi ca 1 un,~mp l oyment w-îth structural 

unemployment. 31 , As we will later see, Marx's analysis, at times, conta'ins 

an' elernen~ of this' argument. On ~he whole, '~,owever. his technolqgical 1\ ~ , 
u~emp'o~rne\t is not structural. 

The st~ctura1ist approach explains technol.ogical unemployrnent in 
... ~ ~ 

tenns of a mi,srnatch. of the àernand for and supply of labour in particular 
~ ~ 

markets for labour when technological cha~ge takes place. Such change 
"'jl' 

renders labour with certain bbsolete skills unemployàble while it creates 
" 

a demand for labour with new skills. Any tempor~ry unemployment is not 

due to a de!rease in aggregate demand for labour. It is due to cause~ , 

such as the irnmobility of labour, the obsolescence of skills, a~d inadequate 

channels,o,f infonnation concermng the new jobs. According to this.e.approach, 
, . 

the' increase in actuaf job vacancies is equa1 to or greater than the nurnber 

of )obs eliminated. The standard sorutions inc2ude retraining Vlorkers and 

i,n~re;Sing their.mobility through public policies. The' str"Uctura~ , 
, , 

, unemployrnent theory is stJ.Jdie-ç comprehensively by Eleanor G. Gilpatrick. 

_She says: 

_/ 

Structural unemp10yment cornes about in the long 
run and can arisé regardless of the level 9f demand. 
As~techn010gy, the çomposition of ~al dernand, and 
t e(location of industry change, these structural ' 
s ifts affect· the composition of labor skil1 require
me ts. There is no prob1em as long as the labotl. 
force is itsel! able tG adapt ta the new reqUirements~ 
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who argue that the problem is stlll one of aggregate de~and and that such 
1 • 

unemployr-:ent is not slgnifJ_~ant. The argj,t is that lf the alleged 
• ./ ~ ~r~ lIIII 

structoral unemployment lS elrrninated b.~rrnreases ln)'aggregate'demand, 
. -( 

then it could not have been structural unemployment in the f1rst plac,e. 
\ 

In ot~er ~ords, the Keynesian contention implles that there should De no 

serious concern about such, unernplo-y~nt. The spec1fl'cs of this contrbversy 

are not relevant ta our study. Ho~ver, lt should be noted that the 

structuralist argument is, in essence, a critique of the neo-classical , 
a5isumption of homogeneol!s labour which is also shared by the Keyneslans 

.1 

l., ...... - "~ 

V/ho 19nore ,.str~tural changes ln the econOrn.y due to techno~oglcal 
• P 

'c h'an'g (33 In th1S --sense ,""'l,t has sOf11e slnlllarlty to ~larx's anÎlYS1S:' The 
1-) ~ 

5 Wli 1 an ty: h~O\'lever, shoul d 
~, 

with the, neo-c~ a~~lç.Jal and KeYQe5~1 an approaches, because 1 t does not b 

explain the'~ffects of technologlcal change (] the creatlon" and destru'~tion 
\, r-

,1 ..... 
of jobs. It assumes, a pr~orl, that technological chang~ c~eate5 as"much 

, r. 

or more employment than that WhlCh'lS ~emporar~ly d~st~oyed. 
.( 

n • 

Summàry. . . 
-/ 

Neither the Keyneslan nor the structuralist aDprQac~'30ffers a 
\ IT '" 

, • J \ ~ 

theoretic~l apparatu~ to analyze the qu\stion Of]h,n~lOglCal unerlployment. 

Both approaches emphasize th~ s~tions ~ un~~ployment ~th:: than 

conslderlng the -possibility that tèéhh~loglcal change may leaà to a net . \ ~ 

côntractl0n in aggregate empl·oyment \ven i't total spenclng Ilére sufficient 
, 1 

\ '",,-

to maintaln full capacity utll'zatlo~ of the caplt~l stock and mlsmatch 
,< 

of skills dld not occur. The neo-class~,cal approach,' on tre other hand, ... " 
• • M 

reliès on a long run compensatlon mechanlsm. One can place these three 

'approaches on a continu~m. Techno-loglcal change may cause :.Jnemployment 
" 

fl 
-' 

1 

( 
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accorqing ta the structuralist view because of the slow adjustment of 

exi,sting s'ills to: thVirèd by ·.uch chlnge, If the p"blie polieies 

can overcome this lag, then the neo-classical mechanism ta~es care of 

...{.-...,;;. the unempl",s.~nt problem. If there is still unemployment., then it is 

the ,Keynesian aggregate demand manipulation that will eliminate t~e 

J 

unemplayment. " 

z~ Concèrn Over \ChnOlo~ical UnemDloyment 

The for~goi ng di scussi on has underl ined the pr,esent state of 

economic theory with rêspect ta technological unemploy~t. Thi( 

question has been a greater source of concern among the non-econamist?, 

for e~ample, unions, other social and natural scientists~ and governme~t 

officiàls. 

In the early 1960 1 s, severa 1.' governrrent sponsored studi'es were 
. , 

undertaken in 'respanse to President Kennedyls concern over technological 

) unemployment in the U.s. 34 The Luddite movement, which MarXe also notes, 
35 .- is a historical case. In more modern times, unions have frequently 

ili'! 

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

studies. 36 Doubts have been expressed in the writings of many non-
\ r l, 

economists. Thurmon Arnold, dûring the 1930 1 5, is one of them. 37 A 

contemporary example is Barry Commoner, a biologist,. whose concerns.over 
, " 

the energy and environment issues are gaining papularity, He states: ' 
1 

The facts abcrut the shortage of jObs are only too 
well' known. Unemployment has been chronic in the 
United States, in the last, few yea'rs rising ta levels 
unprecedented since the Depression. Apparently , 
there has been no econom; c force' suffic;entJy stron.9 
to counteract completely the effects of the changes 
in P38duction technology on the availability of 
jobs .... Some economists have criticized these 
neports, denying that there is, or will bel ,a capital ~ 
·sh?rtage. The critiès usual1y do not deny that there 
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is gn increased demand for capital, but they 
con tend that ,the ecanamic system' is capal5'le of 
rnee.ting that demand, and ~hereb,y of preventing a 
shortage. In effect. they deny the questi on by 
claiming that H can be answered. 39 

, 

. ~ 12 

J,Thïs lengthy quote has been cited ta indicate that this summary of the 

canc'ern. fram a non-economist is, as we wil\ see, a'broad formulation of 

Marx's concern. It underl~nes the Ma~xian hypothesis that, d~e to an 
, 

increase in constant capita) per worker through technolagical change. a 

'.' r~ive shortage in the supply of capital will lea~ to increasing 

un~F1oyment levels. 

' . . r ' .. We sho~l d ~ at thi s point. add that these remarks do not imply !~. 
, r \.,_ . 

Iotal lack of cancer~ among the economists. They imp1y on1y that the 
\ 

debate has t'aken Dl ace on the' frin~s of t"raditiona 1 ecanom~c theory 
\ -

and has been' limited to a few econamists. In particular, sorne Germa~ 

economists bath prior ta and after Keynes in the ?Oth century, have 

continued the debate. Sorne of these economists !lave attem~Jed to exp1ain 
. 40 

the Great Depression by using models of tec~nological unemployment. 

Even the ~dvent ~f the Keynesian thought did not lea& to a complete 
oJ. , 

dismissal of this analysis as witnessed in the case of L~we who, without 

denyi-ng either the "prineip1e of effective dema~d as a strategie 
, 

determinant of the level of aggregate incorne and employment" or the 

ove~11 effeetiveness ~f the neo-classical mechanisms, shows the real 
} '") .. 

. poss.ibility of technological unemployment based on the classieal and -"" 
/ 

Marfan a~guments.41 We will be referring ta ~~hers such as Mitnitzky,42 

Lederer43 and Neisser44 throughout this study. < In the English speaking 
- . .. - " 

group, Seligman15 and Theobald46 have taken more popular approaches 

and criticized what Heilbroner ealls "belief in the benign social 

impact of technolOgy.1I47 Hansen criti.cized the cQmpensation. a~gument 
--, 

]. 

) 
/' 

~t/ 
',f 
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that ~s based on demand created by the increased productivity due to 

technol?gical change. 48 Nevertheless, he agreed that wage and price .. 

~ flexibility would solve the temporary unemployment problem. 
1 

'·,f 

, Tt must alsa be notecf that Joseph Sc~umptel"', who is 'one of the very 

fe~ economists besides Marx to"havé emphasizt~ the r~le of technological 
, ~ 

13 ~ 

change and Annovation i,n capitalist development, ~,lso sha~e,d the belJ.;f~ 
, " ",,)' 

in the beni g'n effects of technol agi cal change. He excl uded the qu~st,jton 
.. ; / <~-..../ ~ -- ~~ of technological unemployment from his analysis. He saw unemployment .;, 

not as a ~irect result of technological progress but as a result of the' 

periodic discontinuation of it . .schumpeter declared the Compensation 

Controversy 'lldead and buried" on the basis of Hicks l development of the 

elasticities of substitution which, ironically, were not developed to 

answer this Qùestion. 49 ~n fact, Hicks argued that tQe Ricardian 
<J' / 

t.echnological .unemployment wa~e&eticallY ten~le.50 His response to 

E. Beachls critique also stresses this. 51 

Tt ,is di{ficult to e?<plain the appâl"~nt absence of emphasis on this 

question ,in modern economic theory âs taught or as reflected in economic 
Il • 

journals: Ignoring preseritly the serious' difficulties with respect to 

measurements and definitions, for example, of capital', which may have 
y 1'""' ....... 

\ "contri buted to di scouragement, 'the re'al reason appears ta be based ,dn 
'\" ' , 

'common sense' observations. The histori.cal experience indicates that 

there are mor~ j9bs today than there were fifty or a hundred years ago. 

One possible conclusion trom this is that technological change has not 

and will not r~duce total ;mployment opportunitie~. Moreover, one can 
~ r 

also argue that techn6iogical change is the so~rce of this increase in 
\ 

1 Th t 1 · ft' 1 . t 52 emp oyment. ese wo cone USlons are requen ln l erature. 
; 
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These cpnc1usions bas d on a long term observation ,are difficult 

... , \1 ' '-

to maintaJn for two reaso 5: 

(i) Increase in e ployment in the long term does not rule out the .. ,/ , ' , 

possitiility' of incre1a'.ng unemployrnent in the short term, that is to say, 

an àbso1ute diminuti,o in t,he number of jobs during a short period. More

over an ,i ncrease' in he abso lute number of jobs over the long term i s ... 
".. 1 

consistent with a simultaneo,us increase in the unemp10yment ra'te. It is often \ 
• 

pointed out that, in the last few' decades, the unemployment rate has cl imbed 
1 53' 

up and has been hi~her at the peak period of ~ach successive cycle. 

The long! term observation is no( a relief to those who are ~ 
unemployed in the short,term, for example, for 6 months or a year. Marx's 

analysis treats bath 'the short and the long term effe~ts. " 

,(ii) Observ;tion of technOlngical"'change and higher employment in th.e .. 
10n'9 term, even if we observe falling unemployment pates, doe~ not in \ 

i.tself imply a causal relatiorrship fram technological change to employ-

,,' ment. The long tenn arg'ument' pùses sèHous obstacles to empirical testi'ng. 

The ro1e of the. public sector, the re1ationship,s:between the deve10ped'~~ 

capitalist world and the' underdeveloped countries, changes i; mar,kets ,- \ 

etc. make a meaningfu1 ~mpirical correlation difficult to undertake. 
u 

Because of Ùese theoretical i~d empirical pr'oble~s, the long term argument 

is impossible ta prove'. Marx's long term argùment also encounters these 

difficulties, and it ;s, as we will s~e, depen9,ent on ?ome very special 

conditions. The strength,"of his analysis i~ that it consistèntly relates . .~ 

techno10gical change to a multitude of variables which often appear as 

exogenous variables i~ traditional theory.54. ~ 
1 

Our brief summary of thè cancerns demanstrates that the quéstion of 
'. 55 technalogjcal unemployment is allve. It needs to be stud~ed at a 

theoretical level before it can be testeG meaningfu~ly. It is our'belief 
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that Marx's":analy,sis, which has largely"been ignored in s-tudies on this 
( \ ' 

questi on, can màke a 'rea 1 con tri buti on' ~'tô the understandi ng of its 

theoretical aspects. The present study will be limited to t~ \s~nthes~s 
arrd eh-~''''eval,uation of Marx's ideas. An empirical verification is not 

within our~scope. 

-!~.::.\ . -' 
3. Marx 1 5 Approach 

-::Jn~ ~ / 
important aspect of Marx' s approach 'i 5 that the qUe~î on of Thë" most 

techn010gi~~nemplOyment is isolated and defined.' "\ '/. 

He ~ose~" the qu~sti on at th,ree {evéls: 1 
/ 

Level One . _ / ~ ,"l 
;'. Thfs l;evel includes the direct and indirect short term effects of 

11 j. r"> 

~ , ]-
technologioal change on employment. Specifically, these effects refer 

to labour displacement a~i~abour absorption. They are the immedigte 

(direct) results o~ the adoption and the construction of machinery which 

em~odies new techno~ogy a~Jwell as the results qf the indirect e~fects 

caused by technological change. The direct displacement effect is , .. 
measured by the number of workers di sp 1 aced when machinery J~ s ' su~titu~~d 

fop current (direct) labour in a firm (industry). The dirJlt absorption 
, - ~) 

'effecti'is.rjleasured by the number of workers e~riGY,~~(in thetCOnstruct;on 
, , 

oTmachinery. Obviously, in the real world, the' construction of machinery 

precedes i,ts adoption. This is an impor~ant disti,,!ction for it, as we 

will see, has serious implications for,any studY,of techno,logical 
• 

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 not q
' 

~. 

correspQnd to the Marsl}âllian "short run", and it is not a concept 
1: 

explicit in Marx. Tt is a concept that w~ will utilize in arder to 
~ , 

, .~ 

. : 
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tlarify Marx's nalysis. It is, in essence, a period durin which the t '" : , constl"uction.-and, adoption of the new machines take place a d thi indi.rect ' 
"-

employment effects of technologjcal chànge are obser~ed,tb ough the 
~ 

changes in the wage 'rate, priees of eommodities 'and tlie ex ra surplus 
, ' 

derived .. from the particular technological chan9f!. oThe most importa~t _ 

characteristie of thf's{,level of analys'is is that technologOi al change 
< ' 

does not require net accumulation as a pr'erequisite. 
~ o \ 

iffere are bath' theoretical and real;st;e diffieulties ;n\our 

definitio~.llThe. chan'ges in the wage rate and priees may take a long 

, é 

time. Th; s adjustmenf process and its magni tude depend on many conditi ons , .. 
, 

such as the magnitude of tethnologi cal change, its rate of dUfusion and ~ 

the,1egree of competition. Thus, our definition cannot stric~'y'be put . 
;;?",- " 

in an actual time period and must be considered as an analytical con~ept. 

However, this difficulty is not, very serious because Marx does not o " 

consider"tnese indirect effects to be'·substanti!ll. A more seri DUS , 

objection to our definit;on can be based on rùling out net accumulation 

as a prerequ;site for technorogieal change. As'we wi1l "see, Marx's 

sho~t terJll analys;s as wel1 ~s his long term accumulation mod~l are 
, , . 

"very much dependent qn this implicit assumption which i~ the major 

weakness of his argument'. This weakness i,s independent of the possible 

neo-classica1 criticisms that can be directed against him. 

Leve1 Two 

This l~vel eovers long term accumulation and !~chnological emploYment. 
, a 

The main charact ristic of this analysi~ is,thatothe question of ~ 

technol unemployment is observed when accumulation is ac~ompani~d' 
.. 

ical change and when the labour force:is also increasing. 

.' . . 



.. 
l. 

.. 

( -- " 

\ 

\ ' 

,~~ 

1: Ij 

It is an ~nalysis of the l6ng term evolution of the capitalist system. 

This long term analysis abstracts from cris,es (Cycles).56 'Oesoite mixed 

ev;den~ in Ma~x, it 1S our opinion that, even in this discussion, 
\ 

Marx does not see net a:ccumu'lation as 'a prerequisite. In other words, 

the decrease in the rate "of accùmul ati on ~does not app,~ to check the 

high rate of technological change with a labour.saving bias. 

Level Three 
~ 

"', 

This level of analysis integrates t~chnological unemployment into 

M~ian crises. Even though Marx does not do 50, su ch a synthesis is 

poss;bl~ on the basis of his comments in différènt ~ontexts. 
1 

.; 

". <J i C'"l -r . As indicated earlier, it is not possible to locate ill Marx such a 

. division of thë levels of discussion with respect to technological 

unempJoyment. Only the evaluation in the'following chapters can 
,~ . 

.... 
justify our approach. It will. then, De demonstrated·that the short , , 

17 

term effects as we hi.ve soecifi ed constitute the fundamenta l l ~gi c of • 

Marx,'s ~~ach and of his crfticism of ,the C1~ssical .compensat1~n theory. 

He applies the same 10gic to his long.,term and cy~lical aJ1alyses. We 

will also demonstrate that th.e cyc1ica1 .treatment of technologita1 

unemployment can b~ integrated into tfie crisis-free long term accumulation 
" 

mlael and that such a synthesis reduces the seriousness of sorne objections 

that carr"be raised against his long term predictio'n. In short, the 1evels 
fI 

~ 0 
of diSëûssion as specified here are but a method to arrive at the 

totality of Marx's an~l~sis by extending its scope a~\each stage. They 

are organically interrelated and should not be considered as d;sconnèei~d , . 
'discussions. 1 , 

\ Î 1 

After having specified thé scope of this study in broad terms, we 

also wish ta spedfy the areas wh;ch will nQt be covered. It is impossible 

-
'. 

\, 

-. 

) 

\ 
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o.-to avoid a ,certain degree of.arbUrariness in dbing so. t1a'rx's analysis 

does not easily lend itsel( to bei'ng compartmentalized. However. not all 
, 0 

of Marx's ideas on t-he effects of technologièal change are directly 

,related<to the analysis,of unemployment. This,does not rœan that they 

may not support his analysis or may not add ~o its comprehensiyeness: 

Our contention ts that his analysi,s is not seriously wea,kened when some 

of thesé sub'tidiary argun'\e~ts are ·e~cluded. ConsequentlY; the following 
, ' 

issues relate.~' to.technological change will not be a' part of this study: 
" 

(i) ~cial degradation, alienation and techn~og;cal change57 

Cii) Role of the state in creating employment and inducing 

tech~ological change58 - tO" 

1 
J.l 

(i i i) Labour theory of val u,eS9 

,(iv),Origins of capitalist acc,umulation and technological change60 

The maj or object; on, may be to t~e e~xcl us; on of the 1 abour theory" 

of value. In our view, r~arx's anal>1is of technological unemployment 
o , ., r 

, can be deve l oped without estab li shi ng the val i dit Y of thi s theory. Ma rx .. 
himself often carries out his analys;s onlYi1n priees without speeifying 

the labour theory.61 In this study. we will follow the s'arhe approach. 
, 

This aRproach ;s ~aningful fo\ tne question under study beeause thé 

behaviourof the capitalists can be explained in terms of priees not· ,,' 
values when they decide ta introdttee new machinery. Whenever we use, the 

~ , 
term "v\tl ue", we will be referring to the market pri ces. f 

4. Underlying Elements oJ Marx's Thought 

,. . 
o In thlS section, we will rev;ew the mes,!: impartant-elements of the . 

Ma~ian fr,9mework. Some parts of~.!:he fol1owing di.scuss;on may not appear 

to be directly lelated ta our stuày. We believe that Marx's analysis 
\ 

\ 

\ 

. . 
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J'of technological unemployment is inevitably linked to his general 

philosophical 'approach. The consistency of his analysis should also be 

judgecl and evaluated within the inner 10gic of his genera~ approach to 

his·toriG:a1 c~~!nge and capital ism. 

Dia1ectics and Historica1 Mater-ia1ismr 

Marx states: "[ .. I]t is the ultimate aim of this work, to lay bare 

the economic 1aw of motion o:f modern society .... ,,62 To achieve thi's 
.. ), \ 

aim, he ana1yzes the modes of production specific tQ each histor.ica1 

epoch. His main emphasis ;s on the evo1ution of the cap;talist mode of 

producti on. 

Marx's historicàl materialism is a scient;fic attempt ta explain 
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soc; al organi zati ons as we 11 as, changes in them. on the bas i 5 of the 

materia1 conditions underlying a specific period. Histori'cal materia1ism 
, . 

has often been referred ta as economic determinism. Even the quotation 
, 

cited lends sorne credence to this inte,Y'pr.e-ta-t-i-en-:----However, any serious 
. ) 

t d t f M ' k l d d' . h h . .. 63 s. u en 0 a rx S wor S wou 1 sagree Wl t suc a narrow 1 nterpretatl on. 

Dialectics·, the theory of change, is an integr.al part of J~arx's 
1 

materia1ïsm. 64 Understanding of ft ts.'important to grasp Marx"s approach 
\ 

ta technological change·and its results .. 

, ,~ 

Dialectics is a ~ethod ~o explain change as arising from the 

inevitable confJicts that exist in a relationship which, on 'the surface, 

appears to be a harmonious unity. In'other words, this' apparent unit y 

cantains the forces that lead ta its disunity or te its rupture fram 

within. In modern parlance Man would have said th~t the~d;soeq1Îl1ib,riati~g 

forces are inherent im any equilibr,ium. 
( :-

Th; s approach does not only present a theOl"y of c.hange but aloso' a 

. , 

"\ 

, . 
.- " 
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theory of the direction of the change. the entity, through the 

conflicts, develops its true essence in successive transformations. 

There is a conti~uous process of thesis-\ntithesis-synthesis.
65 

The 

-fi rst, stage corresponds to a unit y and the second stage to the rupture 

of this unit y through conflicts. Each process culminates at a level of 

,synthesis which is nàt only differènt ~rom the original thesisj it also , 

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

the thesis for further changes . 

20 

. We De~t f~lly develop th~ concept of dialectics for oùr purpose. 

, lts meani ng can be cl arifi ed by citi ng a concept that we will often refer 

ta in our s~udy. "C~pital" in Marx does not ~rely refer to thi ngs but, 

even more essentiall~, to a relationship. At ~level, it represents 
( 

·a relationship between a class of capitalists owning the means of , " ' \. . 
production ,and a class of workers who are "freed" from such. ownership 

and who have only thei r 1 abour-power to sell. 66 ' It reoresents a 

personi'fied relationship, .l\i another le'Ve1, which is but a reflecti6n 
, \ . \, 

of' the former relationship, capital consists of the reHtionship between 
1 

the means of production; th~ relationship between machinery and labour

~ power in th~ production proces9' According ~o Marx, the capitalist's , 
,:# 

motiyation is to expand his capital. 67 , This can be done only by changing . 
'the relationship that exists in capital. It can only expand byexploiting 

more, labour. This is where the contr~iction exhibits itself. 68 , There' 

are limits to this exploitation, for example,_the size of the population 

and'the léngth of the working day. The alternative is to exploit fewer 

wor-kers more intensively by introducing ,machinery. Capital starts a'race 
t 

between mach;n~ry and labour. "The instrumént of labour, when it takes 

the form of a ma~hine, immediately becomes a Icompetitor,of ~he workman 
. " 
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hi mse l f ,," 

What is 10gica1 from the perspective of an individual capitalist' 

turns into its opposite when aH ca"pitalists adopt the same !œthod of 

exploitation. The price of the product sinks, and the capitali'sts now 
( 

have a much larger stock of equi~ment and ~few€'r, workers in employment. 

Marx argues that the capitalis~s cannot, on this basis, increase their 4 

'profits beca_us~ it is the l'iving labo~r that gives rise'to surPluslO ~ 

By.displqcing labour, the systell;l digs its own grave. (We will de)lÎonstrate 
~ 1 

later that Marx's concrete economic ana1ysis is not adequate to support 

thi s vi ew. ) 
i" 

In short. agg"regate capital moves from one state of existence (t,siS) 

.when a larger number of workers are emp10yed to another state (synthesis) 
\" 

jhen the ntJmbe1"'",of workers has shrunk t and ,when the magnitude of fi xed 
1 

capital in terms of machinery and equipment has grown relative ta current 

1abour. .. . 
J 

In th.ts' simple example, capital accumulation is a description of 

t~e' r~etween machi nery and labour. Thi s race will be the topi c of 

0yr 'study. Marx also ap~lie~ the dialectica1 approach when he introduces , ~ 

, 
the. confl i ct between the 1 imited purchasing ppwer of the work5ng cl ass 

due to techno 1 ogi ca 1 unemployment and the expanded capacity,to produce 

. . 

change. 7'1 due to technol ogi ca 1 As we will see in Chapter V. techno-l ogi ca J 
1 

' , 
Marxian unemp10yment can be ~elated ta the cri ses through this under-

, ..' . i ... 
consumptl0m st verslo

l
n. // 

• The foregoi ng c~~soty expositi on ~,on di al ect; cs i s > nevertoe l e55 > 

sufficient to indi~ate Marx's thought. This ~hought pattern underlies 

h's major,works. In the Grundrisse, the dialectical terminology is 

t, 

., 

- r ...... 
"i 
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, 72 
• exp1T1cit. . Even th.ough Capital does not contai n the ,specif; c use of 

" , 
such terminology, the underlying pattern of thought is still evident. 

It is this (Halectical approach which is the foundation of't~arx's 

dynami cs where dynami cs can be interpreted as. revol uti onary changes in 

the funda~ntal relationships. This concept of dynam;cs is very 
4 73 

different from that wh; ch exi sts in t,radition,al economi c theory. 
1 

Not only 'are time and changes in datum allowed but, in addition, the • 

22 

changes are explained endogenously: On the other hand, in traditional 

theory, the fundamental contradictions are resolved when a new equilibrium • 

is reached. The forces disturbing the equilibrium remain unexplained. 

In Marx' s syntheti c anal:r;sis, exogenous vari ables are di ffi cult to 

\identify. Technologi'cal change, competitive conditions, monopolies, 

the role 'of the state, scientific devel op"ment , etc., all become 

ens!og~nously determined by the relationships that,are inherent in 

capital. 

Understandi ng of di alecti cs can darify Marx' s""tatements that may 

app~ar contradictory to economists. trai~~d in static analysis.- Capltal 

, needs more) labour to expand itself, but it also displaGes labour. 

Similarly, capital contains the preconditions of competition but also 
, 

the precondi tions of monopoly due ta the inevitabl'e destruction of 

individual capitals. The following,'quotation pirectly related to our 

topie should'demonstrate Marx's dialectical thought: "M?chineryalways 
.. 
creates a().relative surplus population, a reserve army of workers which 

greatly increases the power of capital. ,,74 The inevitability of periodic 
.. r ::J ' 

crises t"o .ove.rcome the temporary barriers created by capi tal is an 
1 

extension of this thoug.ht. c.) 

( 

/ 

(;l, 
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Marx's Terminology 

In this study, we will, as mu~ as possible, adhere to Marx's 
.". l' . ' 

own terminology in discussing his fundamental relationships~ Such an 

a:pp:roaéh is essent,ial in' arder to avoid the distortion of his arguments. 

'Pareto says: "Ma rx' s words are li ke ba ts, both bi rds and mi ce can be 
" ~ 75 

seen in them." As Marx's dialeotical thought ha;; illustrat~~ this 
,.-----

ambiguity is often intentional, and,it co~titutes an integral part of 
- 1 

Mar0's analysis. Attempts to eliminate the 'multiple but related 

implicatl..ons of Marx's concepts would, inf,l,ict damage on his analysis. 
, 

Berte" Ollman states: "Immersed as they are in capitalist assumptions, 

/ whose import.is on1y indifferent1y grasped, no one is less qualified ta 
, 

understand the unique contribution of Marxian economics than the 

ecohomists.,,76 Even though the statement may be too harsh, it is a 

warning that must ge heeded. Marx's econcmic variables must net only be 

seen as quantities but ~,as the embodiment of social1 relationships, 
, 

which are not only shaped by the former but which also acf'~n the former. 
~ , 

Capital can again be used ta illustrate the point. ,At one level of 
or 

meani ng, it i s J quanti ty of money capital that will be di vi ded i nto 

constant and variable capital. Constant capital stands for .outlay on 

machinery, equipment and raw materials; variable capital, the wages 

paid to current'À,abour. At another leve1, capjtal is a socjal-economic ..... 
, ' , " 

relatjonship. "rr'he way of conceiving capital in ,its physical attribute -
~ 0 

\ i1lf 0 

only, as instrullJ!nt of production, while entirely ignoring the economic ' 

form which makes th'e instrument of production into éapital, entangles 

the economists in ~ll manner of difficu~ties.lI77 Capital is perceived ap 

a re1ationship between: capitalists and workers, capitalîsts and oth~r 

capitalists, pa st labour (constant capital) and current labour. 

'\ 
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A serious difficulty in evaluati'1g Marx's works is'the differentiation 

of these levels of meaning. The best approach is to maintain both levels 

of interpretation in studying Marx. As it will become clea'F;';n this 

work, Marx sometimes works'exclusively with one.lever. For example, he 
~~ .. 

often cites the quantitative expansion of a~gregate capital. However, 

concentration 'and centralizatjon, the changing capital-labour rptios 

(constant to varia~le capital), etç. are implicit in this quantitative" 
i 

expansioj1. ,When he works only with a quantitative expansion without a 

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

giv~n technica1 base. l8 

Another serious problem is that Marx htmself is not a1ways consistent 
,1 

in the use of his terminology. 
\......". , 

In g~nera~ .. - he uses the term, "cap; tal", ---, 
to i ndi ca te the s um of its cons tant an d va ri ab le components. The re are, 

hQw~ver, instances where he s~ems to be using it on1y for the constant 

part. This inconsistency is probably due to the confusion over the 

variable "€apitàl. Marx is ?ften ambiguous on wh,ether the variable 
, 

capital i 5 advanced -or pai d out of the earni ngs at the end of the 

. 79 
production period. ,He"argues the latter in several instances. ,.

, -
1 

. Most of his examples include the variablè capital as oart of ~he 

advanced capi ta l . Practica1 examp1~s can be given to illustrate the 
/ 

va1idity of both approaches. A production process which requires 6 months' 

would require advances in the variable capital whereas one that requires 

a day or a week, would not. In our context, this ,distinction is not 

significant. Onc~ we assume continuous production which consists of 
- ] 

many distinct periods of production and sales, the importance of this 
\ 

diStinction becomes negligible. Consequently, we will use the sum of 

constant and variable capital as equaT to advanced capital. Another 
f 

.. 

,-

\ 
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reason for not being concerned about this distinction is the following: 

According to Marx, the relative shortage of real capital caused by the 

increase in the organlc composition 0% capital due to technological 
1 

change i s pri~ari ly a shortage of constant capital to be advance.d. It 

i s thi s s hortage that gi ves ri se to unemp l oyment because the workers 

1 cannot be equi pped by the increasing amounts of c.onstant capital 

necessitated by technological change. The role of~variable capital 

becomés 1 ess 5 i gnifi canto Thi s argumel']t i s parti cul arly evi dent in 
\ 

Marx's 10''I1g tenn accumulation model. 
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There is a further problem associated with ~1arxls usage of "constant 
litt 

.capital" .. ThiS problem derives from the fact. that he does 'not always 

differentiate between constant capital used up and constant capital 

advanced. ~'le wil,l clarify this <1onfusion when we define the "organic 

composi ti on of advancèd ca pi ta l JI ,\ 

Time in Marx 
, ... 

Time is a yery important ele ent in'Marx's works. 'The concept of , 
s~ordterm that was previously di cussed does not pose any serious 

difficulty as applied to the Marxian analysis. It can be taken as a time 

period during which changes in emplbyment are measured as technological 
. 

change without prior net accumulat'on having occurred. We can use it a$ a 
, . 

theoretlcal concept to isolate th~effects of a partlcular technological 
J 

change. The mo\e problematic concept of time is the one that appli~s to 

Marx's long term view of capitalism in a historical contexte This 

concept of time cannot bé taken as an act~al period which hai a defined . , .. ~ 

beginning or an end. 

Actua l hi stori ca l time i s usedjy'· Marx when he argues that the. modes 

J. 

, , 

! ' 



of production are historically detennined and that the laws of the 

~'.'bourgeois mode of production" are not "natural laws of production,"SO 

However, 'in analyzlng the' secular devélopment of capitalism, despite his 
. , 

specific case, England, he abstracts fro~ actual history". Heœvelops 

a model of pure capi'talism. 81 His economic cl~s'ses are' only defined 

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

owner-operated bu~inesses. 82 In this sense, Marx's long term mo~,l of 

capit<1lism, which ~ill be developed in this study, is a mÇlde'l founded on 

"tendencies" ln pure capitalism. 83 

26,! 

A seri DUS problem arises ln thi, context with -respect(~0 
empirical or theoretical evaluation of the Marxian argument~ According 

to him, capital accumul'ation and technologicql change create a tendency 

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

. indicates the possible countertendencie~ that may temporarlly offs'et 

this general tendency.84 'Given his model of pure capitalism, these' 

movements are impossible ta evaluate against an actual historical period. 
. . 

(We will evaluate the Marxian "tendencies" in Chapter IV when we discuss. 

the fal1ing rate of profit.)' 

Assumptions in Marx 

In this section, we will specify and discuss some of t~;~rincipal 

àssumptions relevant to the Marxian analysls. - The more particular 

a.ssumptions will be stated later in the development of our discussion. 

The following assumptions are not givens in his works. These are 

conclu~.ipns that 'he derives fram his historical approac.l:!. Instead"of 
, , 

repeating many of these arguments, VJe will consider them as assumptions 

in ourstudy. 

.. 

J, 
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(i) Competition 
• r 

.' ItUnlimited competition 1S therefore not the presupposition for the 

truth of the economic laws, out rather the consequence - the form of 

appearance in which their necessity realizes itself. 1I85 He adds: "The 

predornlnance of capital is the presuppQsition of free cornpetiti~n .... ~86 

Competition is a result of capitalism. 

r 

Marx's concept of,competition 1S, on the surface, very similar to 

27, 

the one prevalent in modern economic theory. It implies free competition 
\ 

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

" capital. However, it also leads to pirms of re'stricted competition 

due to II central izatio~" and 'conce~ationll. 87 Free comp"etition '1S 

gradually replaced with rnon?polistic forms of enterprisB. Marx does not 
~ . 

analyz,e the significance of such changes with respect to employrnent. 

Our long term model on technological unemployment wi~l include sorn~ of 

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

Another important di fference 'from the neo-cl assi cal competiti ve 'model 
1 

is that the capi).a.lists (firms) in Marx arè aggressive. They try. ta 

increase their surplus through ca~t~ring markets from ea~~ other. 8B The , , 

main tool of this aggressive behavior ~s technological c~ange. The 

simil.arîty \Vith Schumpeter's' approach is strikit}9. 
fi! 

, 1 

(ii) Profit Motivation j 

.Marx's capit~list is also Profit,rnaxirnization 

is not sought with a view f it at a ·1 ater peri od. The 

, main motivation is to accumulate. Only in this \'iay can the capitalist 

maintain himself as a member of the socia] éî~ss that he belongs to. 
~ ~ 

Thi s soc; al dimensi on i s different from th~ subjecti ve util i ty app,roach 
\ '- 1 , 

t 

l 
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where the expected futwre consumption is rationally weighed against the 

present consumption foregone. Marx criticizes such views for depictin~ 

capitalist motivation as one directed towards larger consumption in the 

future: 89 

(iii) Uncertain"ty and Risk 

Marx's analysis does not assume perfect knowledge and absence of 
.J 

risk. Il Cap ita.l undertakes only advantagecus undertakings, advantageous 
, - . 

in its sense .. True, it a,lso speculates unsoundly, and, as we shall ,see, 

must do $0. It then undertakes investments which do net ,pay, and,lwhlch 

pay only as soon as they have become to a certain degree devalued." 90' , , 

We will return to the role of uncertainty and risk 1'lr the discusslon of 

crises in Chapter V. 

\ 
(iv) Metho~010gy and Sources 

, 
The present- stu'dy will basically be a non-mathematical one. The 

tenn "model", as it wil~ be used by US, should net be interpreted as. a 

derïvation of mathematical relationships. Rather, it is used ta mean a 

critical presentation, of the interrelations of Marx's ideas as they 
.~ , 

pertain to technological change and unemployment. Our maln tool will be 

literaryexposition. The partial mathematical relatibnships'tc be 

fonnulat~le, .an~ they 1'1111 be utilized to" complement our 

exposition. There" are 'b/o 'Itlajor reasons for""s.,.uch a stylistic choice. 
d 

l ' , • 
The first o,ne is that this student ts not 'a mathematical economist. A' 

more important reason is that the Marxian analysis does not easily lend 

28 

itself, to mathe,matical treatrpent. Continuous technological change, 

periodic crises, competitive struggle, et~. cannot be ~hown through 

mathematical relationships. The inner logic connec'ting these aspects 

must be explained. Mathematical topls have a way of int~oducing too many 

J 
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" 
simplifying assumptions and,of having a lite of théir own. The 

dlalectical approach. of Marx must first be understood in conceptual 
r , 

tenns. Gi ven the conce~ns expres s ed by" severa l ecol'1omi sts s.uch as 

'Leontief 91 on the pos,slble abu1'e of,~athêmatical tools in modern 
1 • " .,?,,,, \ . 
econom;cs, we believe that, our approach min';mizes the risk. Finally, 

" 

since the"'q'uestion of technologica1 unemployment has received sJ1ittle 

atten'tion~ the first,step should beoto exp1ain and ~valuate aJl the 

-different aspects of it on a gttand sca1 e without feari ng that sorne of 
, -,~ ,/ 

the e~planat;ons might be speculat;ve. 92 Only then can some theoretical 

29 

progress in this area be ac'hieved. Unfortunately, mathematical expositions 

tend ,ta eliminate this type of discussion. The fixation on Marx's 
, '0 

, ' 1 

reproducti9n tnodels which lend themselves to mathematical model 'building . 
has had the effect that the rOole of the industri al reserve army, technol,ogi cal 

change, and the 'possible links between crises and technological. change 

~ have largely been ignored by model builders. 93 

In this study, we'will rely mainly oh primary source,~, namely, 
. -

Capital, Volumes l, II, III, Theories of Surplus-Value, Parts 1, II, III, 

~ and the Grundri sse. 'Other works of Marx w~ 11 not be emphasi--zed as much. 
~ 

The dirJ~'t quotatlons -and interpretations from the German economist~ . , 

'such as Mitnitzky, Kruse and KHhler are ,based on our translations since 

their particular works on the question of technological unemployment have 

not appeared ln English. The same applies to a number of French economists. , 1 

\ , \ 

1 
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83. 'The significanCe of this will become clear wh en we specify 
the m!=!aning 'of compensation in Chapter III. 
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it." Capital III (Moscow: Progress'Publishers', 1971), 257. k 

90. Marx, Grundrisse, p.531. 
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CHAPT ER II 

~lATURE OF ~HNOLOG l CAL CHANGE IN ~1,ARX ÂND 
THE DIRECT SHOr.Î TERM EMPtOYMENT EFFECTS 

1. Introllucti on 

In tfns chapter, af:er "'le analyze ttle role of technological change 

and machinery in r~arx and develop the concept of "organ~~ composition of 

capltal", \/e v,'ill·'study the direct short tem effects of technological 
\ ~ 

~
\'hange on eJ1lployment. ,The in~~ rect short term effects tnrough changes 

i ~tl1e vla'ge rate: prices ofê'ommodities produced by the fi.rms undertaUng 
l' =-"<"""-

{tecnnolo~ical chan.ge, and surplus l'Jill 'be consldered in Chapter III 
\ ~~~.-

1r111~n'~e study Marx's critique of the classical compensation theory. In 

'on~Jsjnse, the model at the end of this chapter is a definitional 'one, 
,,~~?' 

and i t i s stati c because it excl udes accum,ul'ati on and growth. Hm'lever, 

this statiç Madel is an essential phase of Marx's arguments on technological r- \, 
/ 

unempl oyment. t~arx u~es it to demonstrate the net 1 abour di spl acement . 
effects of technological change as distinct from the~'net absorption effects 

of the accumulation process: 

4. , 
2. Nat~re of Technological Change jn Marx 

It is not our objective to analyze all of the causal mechanisms and 
, 

diffusion patterns of teèhnological change in Marx. We wish rath~T to 

J.' 

, , 
1 
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study its effects on unemployment. Therefore, we' will on1y brlef1y 

discuss the nature of technological change in t4arx. Th"f\s discl!lssion 1·1i 11 

indicape the types of technologica1 change 5ehind the Marxian unemployment. 
(' ~< 

Marx ,does not, develop the links b,et\'feen science, inveT)tions and 
:F ,; '- -

technological change. However, there is sufficient'matèrlal ln his works 

to arrivè âi a tenable interpretation. He states that "cap ital' 

accumlulat~is c,ontingent cin an increase of knowledge"l ~nd ;~'at this 

increase costs'the capitàlist nuthing. 2 This might lmply that technological 
'1 

change is an exogenous variable randomly forthcoming. Such an intefpretation 
1 

is difficult to maintain giver his many comments that, in capitalist 

development, scientific progress and inventions become endogenously , , -~ 

determined by the capitalist motivations and the process of accumulation. 
~ 

IIInvention then becomes a business, and the applf~atl0n of science to 

direct production itself becomes a prospect which determines and 
_--l, 

SO;iCltS lt." 3 In reference to tbe "sporadic use of'-nThchinery in the 

17th century'I" he argues that this use stimu1ated a1so the II creation of, 
"-

the science of rnechanics ll by IIsupplying the great-ma'thematic;ans of that 

time with a practical basis. 114 

The foregoing comments indicate that Marx's concepts of techno1ogical 

cha~ge,ci.e., the adoption of new technlques in the production process, 

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

interact and are determined by the capitalists l motivation to incr~as~ "4-

their surplus. Such an interprètation is' consistent with Marx's . 
~' , 

, t 

dialectical perspective which allows little room to independent phenomena. 5 

In this framework, the distinctions among SClence, inventiogs and technological 

change become irrelevant. 6 "Capitalist productlon leads to separation of 

science from labour and at the same time to the use of science in materlal-

, ' 

,1 

\ 
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producti on. Il 7 
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In modern literature, there are several typ~s of classification of 
\ ~ ~ lj./ 

technological change. Sorne of these classifications emphasize the 

effects -of technological change on the marginal productiv~ty of capital 
, ' 

• and labour, and define techn~logical change as capital saving, labour 

saving or,neutral accorôing tO,these effects. 8 It should be pointed out 
, 

that these clasSlfications are not designed ta analyz'e the question of 
l " 

( 

technological unernployment bu~' to analyze the effects of teçhnology on 

39 

the distribution ,of incorne. Hence, they will not be utilïzed in Dur' 

discuss,ion. Whenever we use the terms sùch as, capital' using or labour 

saving (di-S'placing), we will be using these terms in their popular sense' . 
,to 'mean that actual labour is displaced by the introduction of new machines. , -

Labour savi ng can' al so mean that labour ,i nput pet; uni t of output has 

decreased. Ih fa~t; as A. Ross siates: "[AJfmost every techno 1 ogi ca l 
. ." '. change is, 1 abor-saving in the sense of reducing '1 abor requi rements per 

unit. n9 Vet, this does not necessarl1y mean th~t workers have been 

displaced. 10 It will be seen that Marx'~ technologlcal change fits this 

popul ar defi niti on. i ' Its meaning will become clear in the following 

sections of this'chaptér. 
f

,Other classifications also exist to specify the types of technalogical 

change not in terms of the; r effects on 'margi na 1 producti vi ties but in, terms , 
of the for{l1s that technological change takes. One classification divides , 

technological change into emb~died and disembodied types, and another into 

product and process innovations. 1l 

As for the first one, ~1arx di~cusses both types of tad:)nological 
. 

change. However, he emphésizes the embodied change and shows the 
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disembodied change as a consequence of and as 11m~ed by the extent of 

embo~i'ed techno10gira1 change. In other words, in Marx, these two forms 
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âre,not independent of each ot~er. Technological change exhibits itself 

in anr1'eased qua-ntity of constant capital both, in p1~/sicai units~d money 

valû'e. This embodied change mak'es further cooperation between workers and . ~ 

division of labour possil>lè. These are a "technical necessity dictated 

,~ by the instrument of labour." 12 Wh~t w~ observe as cost1ess improvements 

in the production methods due to organizationt divislon of labour and 

coordination are, according to Marx, the consequences of prior embodied 

techno1ogical change.' In a sense, there is a complementarity between the 

two types of technological change. He points out that such 

comp1ementarity a1so exists if the capitalists want to make use of 

"physical forces, like st~aJ11, water" because their exploitation 

"n,ecessitates a' costly a~ expensi ve. apparat 4s . 1113 
" 

The distinction be-tween process' and product innovations,is also 
~ 

present in ~1arx.14 However, when he analyzes technologiql unemployment. 
<;!l 

he limits himself to the studj of process innovations that are realized 

through new machines. But a process of innovation in sorne firms wh en , 

embodied in new machines and equipment normal1y implies the production of , 

these machines by other firms. 15 In other 'Nords, the Marxian technological 

change includes product innovations if on1y the production proces'sis 

considered. If the classification is understood to be applicable to the , . 
distinction between the process innov~tions and the innovations in consumer 

goods, Marx focuses on the former. Unlike Schumpeter, he does not 

emphasize the significance of new consumer products even though he is· 

cognizant of the introduction of new consumer'products. He argues that the 
.. ' capita1ists have to create new needs, expand them to wider circles, and 

, , 
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1 . 

expand tllQse needs that already exist. 16 But he, for othe most part, 
\ 

,stress,è.s the quantitative expansion of the commodities that already 
\ " . 

'exist when he is trying tcf,prove the labour displacement effects of 

41 

. _ . . ., 
.~echnological change. The introduction of new goods or the cultlvation of 

new tas~the part of consumers in addition to their"present 

consum{tlon.,.leve1s may alleviate ~he Keynesian type of concern. But 
J 

h " h ' MI"" 1 \ t lS lS not t e case ln Marx. arx S argument lS, ln genera , not 

dependent on the 1ack of new markets or on demand but on capital scarcity. 
" 
" 

Consequent1y, the exclusion of new consumer products from his ana1ysis is 

not a serious weakn~ss. One could criticize him by arguing that modern 

capitali~m does not face a ')roblem of C'apital shortage but a problem of 

inadequate demand. H6wever, one cou1d not refute his ana1ysis on the 

'" b~sis that he ignores ,the introduction of new consumer products. Suc~ 

a criticism is untenab1e'qiven his capital shortage mode1. 
, , 

J In the analysis of\the compensation controversy in Chapter III, we will 

[.JL 

show that the Marxian analysis can be maintai~ed even if capital is used 

to i ntroduce ''rIew cons-umer products. 

,Fina11y, Marx sees technological change as a revolution'ary phenomenon. 
• It acts lion the ne\'1 capital and on that already in action." 17 

It is t~ r~ 

most important too1 for the capitaaist class to exploit the workers and 

ta capture markets' from others. He dues not allow the passibility of 
, 

severa1 a1ternate forms of'techniques availab1e at a given time; the 

possibilities in choosing alternate techniques are Jimited. As it was 

previously pointed' out, this vi e\'l contrasts sharp1y with'the neo~c1ass0l 

prod,uction isaquants which reflect an infinite rang!=! of techniques,' 

tioreover, in Marx's long term analysis, technologi~al change results in 

increasing amounts of constant capital per worker. Reverse substitution 

in favour of labour becomes mOre and more difficuTt as the magnitude and 
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the life span of constant capital increase. Even though Marx does not 

deal with the substitution process over time adequate1y, one canoot but 

get the impression that the new machines make any possible re'verse 

substitution uneconomi ca 1. In thi s sense, even new "capita 15 Il seeki ng, 
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outlets adopt the mechanized_ technology. H~nce, ex-antecsubstitution, 
rI' 

in favour of'labour also becomes difficult. \<Jhether such a view is " 

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

3. Technological Change ana liachinery 

In Marx, technological change is synonymous with the use of ne~1 
, 

machin~ry which embodies it. Machinery is associated witil the, factory 

system, and it symbolizes the dissolution of manufactures based on~simple 

cooperation among workers. The manufactures are, according to, him"only 

an extension of handicrafts on a large scale. 18 

1 

\ 'He defines machinery as lia mechanism that, after being set in motion, 

- performs with its too l s the same operati ons tha:'t were formerly done by 

Othe work~an wi th' simi lar tool s. 1\ 1'9 Moreover, machinery substi tutes 

"natural fo~ces for human force.." and it necessitates "the conscious 

application- of science, instead of rule of, tllymb.,,20 Machinery leads to 

further rationalization of the production process ,in a cumulative manne'r. "', .. 

He says: " ... [M]achinery is lntended to cheapen commodities, ançl, by 

shqrtening that portion of the working-da~ in which the labourer works 

for himself, ta len~then'the oler portion that givéS, without an 

equiva1ent, to the capitallst. In short, H' is a means for produoing 

surplus-value.,,21 This îndicates the rationale for the introduction of 
tf' 

new machinery embodying new techniques from the perspective of an individual 

capitalist. 1 

. / 
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The cheapenlng of the commodities should, then, be interpreted to 

mean a decrease, ; n the -average cost per un,it of commodity' in a fi rm bel ow 

the av~rage cost in the industry,22 Given the market priee, extra surplus 
"1' 

is temporarily received by the initial innovators before the priee sinks 

when the widespread adoption of'the new machines takes place,2~ 

The important difference between this approach to profit maximization 

a~d' the traditional one is that the Marxian capitalisLis compel1ed by 
, 

the objective l aws of competition to be aggressive, and that he .reduces 

h.is .costs of prOduction by displacing'lab,our. Economizing in
r 

other, costs. 

is· al 50 emphas;zed24 but .is not as signif~can't in his analysis. The ... 
~ 

share of wages in advanced c~pitalism falls absolutely in the short 'term 

and relatively in the long term due ta the introduction of machines, 

The productivity of machinery is measured by the amount of living 
, 

labour that it replaces. 25 Given a level of output,26 the new machine 

makes it possible to reduce the number' o'f workers employed and increases 

output per.worker. The capital cost of the ~achine 15 less than the sum 
.. , 

of the wages of the displaced workers. He states: "It is evident that' 
<" 

whenever it costs as much labour to produce a machine as is saved by the 

employment of that machine, there is nothing but a transposition of 
- . 

labour; consequently' the total labour required is not lessened or the 
r 

productiveness of labour is nclt increased~l;n Marx uses this statement ta 

show that the ma,Çhine construction cannot,.ab50rb the displaced workers, 

It is inherent in this l~giè that' no net qccumulation accompaoies the 
)/. . 

introduction of the new machine. 
• m O 

vJe will see in t~eo fo1lowing chapters 

that Marx's statement is not a proof'of an actual displacement of workers 

when accumu.l.ation is al1owed. He.also points ~ut that the capitalist's 
- 0 

aim is tp reduce costs. 28 The displacement Olf Jabour is f resul1; of this 

~ 
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~ ~I 

ecônomiç motivation. This i~ th'e ,dominant motivation rather than the, , 

int~t to repress strikes wnich Marx a1so mentions,29 r 
'- '.} 

, 

Thé rTew mac!)i»e is gradually introduced b.'{ the other'çapitaliSts 'in' 
.. 

, the i ndustry. The competi ti ve' conditions, i:e., the ,1 oss of markets to ' 
) 

o ' 

the ,innovative finns\\and the d~sire of the' other~apitalists to remaih 'in 

their "'social class, 'ie beh:rld 'the diff.usion of. new techn510gy. "Similar" 

technological changes 6ccur in other industrles;3? that which ini~ially 
__ o. ... 

appears to be temporary tec~nolog;cal unemplbyment becomes a permanent 

one., Il, .. [S]ince machinery is conti,~ually. ~eiZing'uPOn new,fields of 

\~ 

, 31 
producti6n, its temporary effect is r~al1y pennanent." , •• 

\ 

He have bri~fl/ outlined thé motivations b,ehind" and: the process of • , ~ . 
~ . 

the introduction of machiner,}' as' t,hey relate ta techno]ogical displacement 
q ./ 

of 1 abour. 

This is a partial picture of the_~process described by Marx~~:The 

specif~c dlsplacement and absorptio~ processes will be developed at t~~ 

end of this chapter. 

4. Forms of Capi tlfl 

According to MarX., advanced money~cap1tal is the monetary value of 

capitp ' before it enters the production process. The "productive' capital" 

exhibits its'elf' in~the production process,as tre means of prod~cti:and ' 

living Il 1 qbo"ur-p ower Il , i:e., the, labo'u'r directly. employed with pther 
," 

mean~ of production to produce the- finished'product. :T~e IIcomJllodity 
, 

capit~l" is the finished product before it is , 

distinguish~S these three forms of capital. 32 

'. 
sold. Marux clearly .' 

\\ 
The circuit r~presenting 

.. 
these th ree forms i s M- c- C'. The circuit, in' this form, is not yet 

completed because CI, the c9mmodity,câpitâl, has nct been conyerted into 

/' . 

. ..) 

, 
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M'. Without this conversion, capitalism cannat survive because 
" 
"realisatiorl" will not nave taken place. M-C-C'-M' represents the full 

ci rcuit. 

Ta facilitate our initial model on the short term effects of 
) 

technological change on unempl~yment, w~ will not deal with that part 

of the ci rcuit whi ch represents C' -W. We will assume that the product 

is produced and sold at the expected pric~. There is no obstacle in 
t 

'the realisation process. We will utilize the advanced money capital and 

45 . 

the productive capital to ,derive our measures of the Marxiafl. technological 

change. 

<, 

5. 'Measurements of Technological Change 

1 
Marx di vides 'the advanced capital, henceforth indi cated as AC, i nto 

two components; na~ely, constant and variable capital. 33 Then, AC will' 
o 

be equal to C plus v. 34 We wiil denote the constant capital advanced with 
\ :. \ 

a capital letter and the variable capital advânced with a sma" letter. 

This notation is necessary.becaus~ the variable capital advanced is .. 
smaller. than the ~ariable capital employed It/hen the variab]e capital 

1 " 
advanced turns over several times during the total period for which C is 

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

,constar1t capital consum~d duri~g a single production period if the 

machines (bought last over several production perlods, during which 

, commodities are produced and:sOldrThe Qutpu; of ~~ach period would be 

equal ta the value' of c + v + s. However, c is much less than C. 35 

This distinction between capital advanced and capital '.'employ~1I or 
, 1 

'- "consumed" 39 is'niade by Marx even though ,he is not consistent with the 
, , i_ 

terms when he analyzes ~echnological unemployment. Yet it ;s an' essen:tial 

1"" 
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distinction fo~e discussion of technological unemployment because 

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

living labour will be set into motion depends on the division of this 

caRital or of the real comnodities corresponding ta it into C and .J. 

Obviously, technology will determine this division. We will return ta this 

issue shortly. 

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

~ 1 

. equipment, buildings, raw materials, semi-finished goods, and other 
~ , . 37 

.auxi 1 i ary substances that enter the productl ve process. The variable 

'~apital, v, is the sum of the wag7s paid ta the worke'rs. 38 
\ , 

He also"makes 

a distinction in terms of fixed and circulating capita1. 39 \~hereas the 
1 

\ 
Jdistinction between the constant and the variable capital is largel-y 

based on the theory of v~lue --,the constant capital anly yields its own 
1 - _ 

value to the ~ommod~ty and the labo~r-power adds more than its exchange 

the di?tinction batween fixed and circulating capital is based 

on the di fference i" time periods that each comp'onent of the adva~ed 

\' cppital requires to turn ov~rf40 This double cl'assification is unique to 

,/ Marx: 4l It is not observed among the classical economists who only saw 
~-- p , 

" ~ \f 
the division bet\'Jeen th~ting camponents. Since we are 

, -------~----~-----
nat concerned with the ,value theory, the c'1assification in terms üTrÜed 

and circulating capital may appear ta be' more suitable for our analysi's. 

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 
~ 

ta current labour. Clearly, v is tl1e better concept for an index of 

direct labour. Hencê', we prefer ta use the classification in terms of C 

and v. Also, ~e will, for the most part, equate C with machines. One 

must. however, note that Marx is aware of the role of raw materials in 

, C;, he ~ argues ~hat the use of raw mater; al s will ; ncrease rap; dly 

-~ 
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.. 
a?,the lntroduc~ion of superior machines/expanps the scàle of o~t.42 ~A ~~lA' 

The constant and variable components of AC have different, turnover 

periods. The constant capital advanced yields only a part of its value 

to the output during a single production per~od whereas the variàble 
,\ , 

capital advanced yields a)l of ;ts value. Since we are concerned with 

the advanced ,capital in a nonJaccumulation model, the surpl'us arising 

from the subseque~t production process i5 not relevant a't this stage. 

- If the production period of output is êqual to the turnover periQd , 

of the total constant capital, the distinction due to the dif ent ~ 
. } 

1 
turnover'times djsappears. However, in most fines of production tll 

• 1,\ 

constant ca~ital turns over more slowly than the variable caRital. the 

period for whi ch the constant capital is advanced con~istsP.eral 
productio[l pe'riods. At t'he end of each one the finished output ;s ,solde 

The variable ca~a~ recovered can be rèadvanced from, these sales. 

When the production process is initially started, i .€!., when mach'ines 

are bought and labour is employed, wages need not be advanced for al' 

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

47 

on 1y the funds for o~e peri ad of p,roducti on. Obviously, if the production 
" 

·period is short eno'ugh, they do not even need to advance any wages 

" \~:~. ,-------+i n-i-t-i-a-l--ly. \Jorkers, a fter a 11, are no:- p,ai d o'n, the fi rst day. For 

simpncity, we can assume that the period of pf'od6ctïon is long enolJ:gh 

.. 

,,' 

~ l ' " 
so that the workers need ta be /:laid before the'outf3ut is ready for sale. 

" 
We have already pointed out that the possible ambiguity is not very 

sïgn3ficant to Marxls argument due to tlile fact.that'thEt real bott,le

neck is C . 

Technological change results in the change of the' compo~ltion of ' 
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caPital\ Ma~ measures tech~ologlcal change through the changes ln the 

IItechnl ra 111 and: Il VB 1 ue-'c;'os Hi on Il of the advanced capital. 43 

, . 

48 

The technical composition indicates the division of the producfive 

capital between the physical means of production and living labour-power. 44 
1 

This can be cpnsidered as the ratio 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 hete,rogeneo~and ever-changi ng nature of the means 

of produhtion~ it is impossible ta compute an actual coéfficient. 
. 1 

This is jpossible only where the constant capital is reduced to one 
i , 
1 ... 

" c;ommodity, for example, tractors ,per \'iorker in agriculture. Even then, 

qual i tati ve changes in the tractors due t'o technol,ogi cal cha'nge wou1 d' 

render'comparison over time diffic:ult. '~conseqUentlY, the te1hnical 

composition of capital (TCC) is not àn operatlonally useful index of 

technological change. Moreover, the capitalist motivations cannot be 

e,xplained on the basis of this real" relationship. As a result, Marx 

adopts -the concept of value-composition of cap·,tal. Nevertheiess, he 
, J 

~ 

refers consta~tly to TCe as a conceptual tool. lts si gni fi canee \ii11 

become clear shor,tly. 

Thevalue-composition of capital;x.is ,lIdetermined by the proportion 
. . ~\ ' 

;'0 vihich it [capital] is divided into constant cagjtal'''or value of the 
, ...---

-----------means'o,f production,' and variable/caprtâlor value of labour-power, the 
" 45 ~----

sum total of 'tiages."------ihis measure,as I«e will see, is not an unambiguous 
l ' 

measure of tech~o!ogical change eithë~. r1arx attempts to reducé îts 

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

~ust 'reflect' also the changes in TCC, i.e., an increase in constant 
1 ~ ~ '" 

1 

c~pital to variable capital must also mean an increase in the means of 

,production fo.r the workers employed. 'He says: "The 'value-composition of 
;c • 

, , 

, . 
" 

\ 
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" -
capital, inasmuch as it is determineQ.,by, and reflects its technical 

composition, is called the organic composition of capital. A6 

JII 

Tee may' differ from OCC. Marx discusses the.possible sources of 

49 

divergences between the two in Theories of Surplus-Value. 47 The following 

discussion 1$ based mainly on his comments. However, he does not 
1 

formulate the mathematical relationship's that \Ile present. The physical 

volume of the means of production may remain the same whereas DCC may 

increase. Yet this increase in ace does not indicate a technolggical 
1 

change. Before we di scuss th'e cases where ch~ges in ace may di ffer from 

those in Tee and may not reflect a technological change, we need explicit 

definitions for these two measures of tecfmoiog!cal change. 

Based on Marx's statements, we will use C as the organi~ composition 

of capita1 48 and let it be equal to q. 
v 

To'derive a notation for TCe, let: 

K: 'Quantity of means of production advanced; i.e., machlnes and 

equipment 

N: Humber of workers employed 

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

The.q may dîffer from k for the fo·llow;ng reasons: 

(i) Changes in the pri ces of 'the 'means ,of produ~ti on advanced. 
1 

(ii) Changes in the wages of lab6ur. 

(iii) Changes in both. 

The money value of the means of production advanced and labour , 

employed can be derived from the information above when: 

Pri ce per uni t of the l'1eans of produ'ction 

Wage per worker durlng one ;~ction period 
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then: K,Pk = C, N'W = v and Uk. = ~ = q. 
N'W'~ , 

Given a constant k if fk. ~ k, 
'~ . W 

" 

tlilen' q vii 11 be differe.nt from k. ~e \an trqce sorne ~f the reasons for 
, 

this by discussing the cases listed above. l' 

(i) A decre~se in Pk will reduce the organic composition of 
( 

capital. This means that the capJtalist can now purchase the same means of 

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

can irYcrease once this released capi-tal is also advanced. 

On the surface, this appears as a constant capital saving 

improvement. Yet,.thiS decrease in q at the level of a firm or industry 

Play be the result of an increase in q at the (level of another lndustry 

producing these means of production more cheaply, i .8., embodied 
, " 

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

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

in capitalism. The reasons for this will be discussed \~hen we analyze the 

possible countertendencies. 

An increase in Pk increases q. At a given level of k, such a 

possibility exists if the means of production become more expensivé. This 

may be due to a shortage of some inputs in the production of the ·means of 

production. Once aga,in, this does not reflect a technologlcal change for 
" 

the f~nns buying th, means of production eyen though thei~ q has increased. 

In fact, more of their capital may De tled up in C. Glven fixed 

coefficients in production, they may even have to reduce their scale of 

production and cause unemployment if they do not have much capital at , 

'. 

thei r di sposa 1. 
\ 

Such displacement is not due te technological change, 

but due to its absence. ~ 

(ii) If W decreases, q will increase even though k is constant. The 

( ( 
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reduction in the wage rate \4111 enable the capitalist to employ ,the same 

number of workers with a sma11er advance in v to produce the same level of 

output. Such a decrease in W can, for examp"e, be due to cheaper wage 

goods imported or to increased prodùctivity in the production of means of 
• 

subsistence elsewhere. However, this increase in q, accord;ng to Marx, 

does not reflect technological change that displaces labour. On the 

contrary~ such an increase ïh q releases a part of the variable capital 

without a fall in the number of workers employed. A part of v that is ... 

1 

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

increase in Il 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 of worke"'rs. It wi 11 not be an index for an 

i ncreased emp 1 oyment. ' 

, ,. 
(iii) Tj1e effects of'changes in bath Pk and H can easi1:t be deduced 

r 
from the examples above. 

In all these cases, we have held the technical composition of capital 

constant at the level of the industry and allowed the' relative priees of .. . , 

'the lnputs ta change. This, in turn, led to changes in q. The possible 

changes in q which are due purely to changes ,in the relative priee 
~ 

strflcture do not refl ece a technologi ca l change at the l eve l of the i ndustry 
\ 

buying the inputs even though they may reflect technological changa 

el sewhere , particularly when the priees decrease., Such chang,es in q ~'/ill 

be Ifllled relat~ve changes (increases or decrea.s~~) in the organic 

cbmp~sition ~f capital .49 
, 

The increase in q which Marx uses as an index 

of techno~og~cal change involves not on1y an i~~rease in"q but al$o an 

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

Il 
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1 
q means' that the fatlo of pa5t labour to current labour increases in 

man-hours and i s refl ected through the changes 1 n the money outl riS on 

C a"nd v. In this \'iay, we can elinllnate the changes in q due to reTatlVe 

price ch~nges only. Then the lncrease ln k \'/i11 reflect also thlS 
{1 

increase in the- ratio of past to current labour as ~/ell even thcugh lt 

~ay increase faster than q. 

As' lndicated earller, ~he use of k in relation ta q 15 problemat1c 

as ne\v types of equipment are introduced. ~1arx does not appear ta be 

aware of th1S. Consequently, we \'1111 refer ta k only as a canceptual 

tool to indlcate that each worker is equlpped 1tilth a larger ma'ss of means 

of production that embodles 1arger quantlties of pnmary raltl materials.: 

It lS impossible t~ ellmlnate the, amblgulty ln OCe-as a l1eaSL.te of 

techno1091cal change over t1me. This is true, of course, even ln nodern 
\ 

'theory Wh1Ch does not pravide an unambiguous measure of technologlcal . , 

change because both the changes ln the nature of capl -ca1 gooas and the 

changes 'in relative prlces must be conslderea. Rather than resolv1ng the 

difficu1ties assaciated vtith Marx's lndex of techno1og1ca1 ~nçe'at th1S 

point, ~Ie lntend ,to clarlfy its meaning as l'le applyfît ta hlS analysls 

.throughout this work. 

In summary, according to Marx, q 1 ncreases 1 n aDsol ut€: lems 1 n 

capitallst deve\opment. Also, bath k and q tend to move ln the same 
.-' 

'dne'ct1on.50jAccordlngto t~arx, k,g'rows 7aster than li because technologlcal 

change reduces the prlce of the lndivldual unlts of thE: means of productlon 

but also makes it necessary ta equip the \'JOrkers /Iitn increasing amaunts , 
f th f d 

. 51 o e means 0 pro uct, on. In the rat10,~, the rela:lv2 decrease 
N·I,'J 
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in Pk or 1.J 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 c0mponents 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 wil1 

embody m~re labour than the prevlOus one. 

6. Orgar.;c Composition of Capital and nr~anic 
Composition of Output in Relation tomployment 

In the previous section, we have defined the organic composition of 

capital and have discussed its relation to k. However, w~~have not 

explicitly discussed the reasons for defining q as .f... 
v 

Traditional1y, q has been calculated from the value of output 

produ'ced ,in "<lne period when: 0 = c + v + s. Here, c stands for the 

part of the advanced constant capital t~at enters the value of-the product, 

i.e., depreciation, v for the part of the output corr~spondi~g .~o wages 

pai d ~o workers, and, fi n'à 11y, 5 for the part of the ~duct that i s 

recelVed .by the capital; st as s urp lus. 

/ The ratio, E., calcu1at~ from above will be smaller than l as long as 

t~e period for w~ich constant capital is advanced consists of ~everal 
) 

pro&uction periads., At 'the end of each period, a certain amount of output 

i 5 sol d. Then. c only stands for the part o~ the constant capital used 

up or employed in one period. ~Je will call E.. the organlc composition of 
52 v 

output in order ta distinguish it from q. It will be indicated as o. 

" This coefficient measures the ratio of ëonstant capital emp'loyed to 

the variable capital in arder to produce a certain level of output. 

1 , ' 
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, However, it does not gi ve us i nformati on on the magnitude of ~h~j 

that is necessary in order to start the production process at the beginning. 

It does n'ct tell us how much employrnent will be created when the 

cap,italists advance their capital in tenns of constant and variable 

components initial1y. It does not indicate the initial1y required capital 

to absorb a given amount of workers. In real terms; it does not indicate 

'" the amount of commod,ities that must be at the disposal of the capita·list 
~ 

so that he can use one part of them. as means of production and the other 

part as an advance in terms of means of 5ubsistence~ 'To state differently; 

ois a coefficient that measures the ratio of constant capital and 

variable capital used up per unit of output whereas q measures the ratio 

,of constant and variable capital necessary to s'tart the production process. 

t1arx's concept of technological change implies that the share of the 

advanced constant caPital, wirl lncre~se tover time and that'the creat]on 

of employment will get more and more diffi ult due to the necessity for 

increased amounts of constant capital th t e needed to equip the workers. 

The organic comp~ition of output is nat directly relevant ta the employment 

question. 

To further clarify the distinction between the tWQ coeffi,Çients, one 
. 

must employ the concept of turnover in t1arx. We have previ ously referred, 

ta this 'con,cept without defining H. Marx says: "From the point of view 

of the capltalist, the timé of turnover of his capital is the time' for. 

which he must:advance his capital in arder ta create surplus-value with it 

and recei ve it back in its original shape. ,,53 
, 

This time is "the sum of 

"'it~ time of circulation and its time of production.,,54 \-Ie~~l assume C 

that the circulation time is negligible. 

As~uming that the production period, i.e., the period necessary to 

f. 
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produce a given level of output·ready for sale, is one year, the variable" 

capita l a9vance~ wi 11 have to be equa l, to the sum o~ the wages ta be pai d, 

to the workers during the year. The variable capital will turn over ~ 

once during the year. Unless all of the machipery is also used up during 

the same peri ad, the turnover t-<i me of C will be longer th an year. 

Then, c wi 11 be less than C. 

C tells us how much consta!1't capi~al per worker must be advanced, 
v 

assuming that v ls.an index for the number of workers, ta start production 

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

is ta be maintained. In the latter definition; there is. a minor problem 

because C is used up over time. If constant capital is replaced at the 

end of its total turnover period; the value of constant capital per, 

worker, if it is measu~d in successi~e periods, will be decreasing 

because the machine is losing its value over time. However, this does 

not .change the fact that a mu ch l arger C per worker must be advanced at 

the"beginning. The gradual reduction in the value of machiner#does not 

show the technical relationship that must exist. Hence, it is the ratio 

of C to-v at the beginning of the total production pr~cess which is relevant 
, 

~ for the question of employment. 

i 

The foll owi ng formul ations show the, di fference between q and 0 and' 

why q is the more meaningful mea~ure of technological change in the .... 

analysis of emplo;ment. A similar presentation i~ done by Geoftrey(Kay 

who also stresses the importance of this distinction. 55 '" 

tv: Turnover time of v rneasured in years 

tc: Turnover time of constant capital advanced measured in years 

1 Turnover time of v = one production periéd 

v: Total varï'able capital employed during the time when C is 

1 ./ 

1 
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reeovered in total 

(i) c = C·tv 
të 

(ii) V:: v·te 
TV 

c·tv 
Orqani e compos iti on of output, o,;:;:,S':: te::: C 

v v· tv V 
te 

\ 

The organie eompusition of oU,tput, whether"ealculated on the basis of 
1 . 

a single production period (single output) as .E. or on the basis of the 
"\, Y 

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

change. The numeratar and the denominator are'mu1tip1ied by the same 

number of turnovers. 
1 

Organi e ~mpos i ti on of capital, q, = ~::: 
V 

c.te 
TV 

V·tv 
te 

" 

The di fference between .f. (or .E.) and C can best be shawn by 
( V v V·tv 

të 
assigning certain arbitrary vaiues: 

Let: C::: $80,000 

,V = $100,000 

te '" 5 'years \ 

tv = l' ye-ar 

56 

'rhen', 0 wi 11 be 80,000 over 5 years or 6,000 over one year. In ei ther case~ 
100,000 20,000 

o = 4. 
'5" 

However, q wi 11 be: 

... 

, C 
V·tv 

te 

i. 

= 80 ,000 
100 ,000" 

! 

= 80 ,000 
20,000 

;:;: 4. ' 

" 
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l 

It is the latter coefficient that is meaningful in assessing the 

effect of technological change in employment in the' short term. It 

;fndicates that "bine constant capital advanced(must be 4 times the variable 

capital advanced jn order to employOa given number ofworkers. If a 

single production period is one year and the annual wage ra'te is $1-0,000 

per worker" then only 2 workers can be employed or set into motion ~Jith 

an advanced capital pf $100,000. This capital is ,obut the sum~ of C and v . 
..../ 

However, Q does not provide us with this information. It indicates on1y 

that, to produce a certain annual output, the capitalist will have ta" 

use up $16,000 of equipment while emp10ying two workers 1,during a year. 

But each worker 1'/111 have ta be provided with more equipment than $16,000 

worth ~equipment if the production process is ta be mair'tainen. 

~ 
The foregoing discussion illustrates that the organic composition 

~Il. 

of output is"tnot a meaningful measure for our purpcse. Although Manx does 

not explicitly make a distinction between the two measures, his discussion 

of turnover time and his emphasis on 'the amount of capital to be °advanced 

imp1y this. More~ver, in referenc~J ta the labour absorption process. 

he often states that capital must grow ta a certain si ze before i t can 
" l' 

be advanced. Thi~ view is consistent with t~\se of q instead of 0 
\ 

to meas ure techno 1 ogi ca 1 chan ge and its impact on emlD 1 ~mer;Jt. 

Thi s disti ncti on has not been ,made very clear in Marxi st 1 i teratur;'~. 

Part of the blame rests wit~ Marx who .does not c1early i.ntegrate the 

turnover time into his analysis of employment' even thoug!1 he discûsses"it 

separ'ately. When he derives the reproduction models, he leaves out the ~~' 
y 

Go~cept of turnover to simplify his analysis. &Other economists have -

based the organicJcomposition of capital on ,the notc1tions that are expli it 

in these reproductl(jn mbdels. As long as one is interested i'rr'o, this 
\. 
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procedure ,is valid. HOI'lever, if one ii interested in tht! employment, 

effeets of tec~nological cha'nge, it i~ inadeql;/ate. Obyiously,one""'can 
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el imi nate the confusi on by assumi ng that the turnover t5mes of v'dnd C are 

the sarre, i~.e., tv = te. 

assumption elimlnates any 
1 

the scope of the anal~J5s 

often states that the \ew 

Then, 0 wi1J be equa 1 • to q. Ev~n, th;~h th i 5 

poss i b le confus ion, i t ~ at the s ame" t-tmei) li mits 
\ 

of technologlca'î unemPT\ment. rn fact, Marx .& 

machlne's'will notbe replaced for~a long time. 

He wants to indicate that"the labour absorptio,n'in the machine co.nstructi-on 
( 

cannot be permanent. In"the rest of this study, we will' also maintain the 

assumpt~on, tv = te, when we deriv~ certain mathematical relatïon?hips. 

However, ln our literary discussion, we will relax this assumpti'on ar.ld 

consider the ïmplication's for Marx's analysls. 
~ 

An' lri1portant point to note before lea'ving this topic is that the 
i (, 

orQanic compositien of ~apital poses another prpblem due to the change$ in 

the turnover time. For,example: a decrease in tv~, i.e., a faster turnover 
• ___ ,1 

of variable capital, means that'~,a single production"period is shortened. 
• \1 

This V/Hl,result in an increase in q because the ca'pitalists need to 
, 

advance a smal~ v for tne same number of workers: If the tv is six 

[J mOl1ths instead of one year, then chle-half of the p'revious vàriable capital 

will suffice. ~ut q will increase. However, this increase in q does 

not imply .. an 'absol ute increase 1 n C ëit the expfnse of the idvanced 

vé}-riable capital. A smallero amount of variable 'capital will, by turning 
, 

r , 

over twice duri,ng t~e year, employ the same 2 workers even though var; able 
> , 

capital advanced is sufficient to t!mploy them ,only for 6 months. Such 

\ 

--'- arr-incf,è-ase in q will increase employment 'gecause a part of the variable capital\ 
1 

that is released will become ava~ble to employ additional worke~s. 

It must, rrowev~r, be noted that the relea"sed v should be large enough to 

.. 

.. 
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finance aiso Clthat is necessary. When one considers the conditions that . , 

ca~ reduce the turnover time of {,_ one realizes that the possibil i ty cannot 
" 

be too g'reat duri ng short peri ods. To increase the inten$it~ of the production 
o ~ 

process such that thé same output can ,be produced during one-hal f of the 

previous period o,f production with a given stock of capital goods is not 
.l'~ 

realîstic. If such increas.es in turnover of the variable capital' wet"e ! 0 

easy to undertake, then' there would be liÙle rationale for technolog;'cal" 
" 

,change. As we will see in the next section, Marx is explicit in'arguing 

that there are limits ta the increase in intensity of labour with a given 

tec~nique. With a given technology, the increase in·q due to a decrease 

in tv cannot be exaggerated. lri fact, the decrease in tv must, ultimately, 

be linked te a change in th~ tech,nolagical ba~.e: of t~e,praduction process,' 

i.e., ta a priQ~nçrease in C in the Marxian context.nYet, according ta 
1 

Marx, this change occurs at the expense qf v in the short term when no 

prior net accumulation occurs. One, then", has.to evaluate the offsetting 

effects of the' decreases in tv of v as opposed to 'the éonversion of v 

to C. Nevertheles"S, the decrease in the turnover peri~of v can serve 

as a' .oountertendency ta the rtse in q and shoul d n6t be i gnored." 
1 -- " 

" . The ~ ~pregai ng prob lem leads us ta reiterate a poi nt that was 

previously made: In order ta reduce ambjguity, Marx', s measurements must 
", . . 

be conceived not only iQ money tenns ~t also simultaneously in physical 

terms '~ven thoug'h' th~ latter 1s c!n~ePtually diff-icuH. The technical 
, 

_.I,--~ ____ ---"c..1..olilmll-'pJ.J-as~lu.'t--+i-'.Jon~f- capital, k, does 'net change if tv deereases through ~an 
r 

\ 
increase in the- illtensity of wor1< independen'tof technologie-al Enange. 

, . 
The \'Iorkers must still be equipped with ;the same amou'h.t of maçhinery and 

• 
equip~t. If tv d~creases while C inereases, for example, wh en tec,hnological 

change occurs, then each worker must be equipped with a larger amount of 
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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 

, > - " technologicatprogress, it is this case that cancerns us most. Then, 1 

there is an absolute 'increase in q due to technological change which is 
- .,. 

o 1> further accentuated by a decreas"e in tv. However,' the latter effect 

,.. . ois an'expansionary one as it frees v. Its effect is equivalent to the 

effect of a decrease in the real wage r:.ate. On the other hand, the 

\'ncreasefin C, Ils we will see, has a contractlOnary effect'on employment. 

--,But since,bath of these'lchanges can cause an increase in q, the increase 
, 

in q can reflect both the contracti onary and expa'nsionary effects on 
! f' 

employment. 
u 

An i ncrease in q due to the decrease in tv must also be called a , 
~ ,)' " 

relative- increase. It works as a countertendency to the displacement 

effects of the absolute increase in q. In the rest of our analysis, we 

will, for thè rnost part, i9nore the decfeases in tv. 'We will integrate 
, 

the decreases in the'real wage into our discussion of compensation. 

How~ver, our main emphasis will be on the increase in q that is caused"by , , 

!he conversi on of v ta C J n th"e short term and by the 'i ncrease in C 

relative to v in the long'term as bath C and v increase. 

7. Direct! Short Term ~f.fects of Technological 
Chan9é on Unemployment 

The direct short term effects of technological chang~ on unefJ1ployment 

can be illustrated at the level of~ndjyidual '"capi~al" (firm) or ... 
among a few "capitalsll in an lndustry. Mar'x demonstrates his short term 

'l;o argvment in iti a lli at a mi cra l eve 1 . 

101 l owi ng reasons: 

J .. ' 

Thi s approach i s preferab) e for the 

f 
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, 1 

(i) Technologica1 change does nct occur simultaneously in all the 
, 

fi rms comprising an industry or an economy. 
, ' 

(ii) The motivation to introduce the new machine that embodïes v 

te~h~ol ogi cal change can best be expl ained at a micro, level even though 

Marx's capitalist ,always operates in a social-political setting. The 

individual capita1ist's aim is to reduce his ,average co~t per 'unit of a , 

61 

é'ômmodity below the market pr'ice and, hence, t~ capture an extra su'rplus. 
;\ 

l~e will, assume, ana l~gous ta Marx 1 s two-sec<tôr mode 1 , ,tW? fi rms where 

Firm.1 produces the new machjnes and Firm 2 produées the wage goods. (We 
1 

, , 
can assume that the capitalists obtain their 1uxury goods through lmports 

or fram other firms.) There is no problem of ~lizatiQn, and the wage 

r~te is uniform in the economy. ~ 

Firm 2,emerges from Period a with its advanced capital intact and 

wi,th a surplus which, according to our definition -of short term, is nct 

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

total period for which C is advanced. In Period l, the capitalist can 

advance the same·C and v on the basis of prior teehnology, and a simple 

reproduction on the basis of a given technology can oceur. aut 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 "relative-sur~lus value.,,56 The absolute surplus-value can be 

increased without an increase in.c or v througl1 "the prolongation 0: the 

working-da~ beyGnd the point at whiFh the labourer would have produced 

just an equi\'valent for the value of his l abour-po\'/er , and the appropriati,on 

of,tha-t-sur'plus-labour by capital :,57 Such surplus creation by irrcreasing 
, ,. 

, the length of theJworking-day has limits.~ He points out that, with factory 

legislation~ and struggles on the",e.ar_t_~f ~h~w~rs;, this fOrTll of surplus, 
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extraction t.eCOrl~) f,ore dlfflC'.,", 

speed,up the e'xi.st,ing,machinery and, h"ence, intenslfy labour. HOI'Jever" 
1 - \ • 

th.,is method ,also has li,mitatlons, for example, "the capabillty of the .. 

workman to follow the motion without a greater exertlon than he can sustain 

,for a constancy. ,,59 He also indlcates that it is in the ln~eres~ of the 
1 

,capitalist to preserve the machinery "from tao rapld detenoratiJn" and to 

preserve "the quality of the article manufactured." 60 

Marx also pOlnts out that the use of more of the same type of 
, 

machlnery may,intensi,fy labour. Hm·/€ver, the sarœ type of ~imltatlons 

apply here ,as wen. ThlS method tO,1ncrease the intenslty of labour 

1ndicates ~hat Marx's tap1tal-labour ratlos are not absolutely fixed with 

a given technology. It appears that ther:e 1S a mlnlmum ratlo that must, 

eXlst. Yet, i t can be i ncreased "by gi vi ng the workman more llaéh l nery ta 
~ 

tent. ,,61 But 'he does not see s uch a change as v€ry- S l gm -:'1 cont: 
. \ 

"Improved construction of machinery is necessary [for th1S] ... Decause 

\'Jithout it ~reater p~essure cannot be put on the ' .. lorkman .... ,,62 

G1ven all the,se limitatl'ons. the major method to 1ncrease surplus is ~ 

ta increase the relatlve surplus-valu~ througn process lnnovatlons that 

are e~bodied.in new machlnes. 
, 1 

" ... [T]he produ~t10n of relat~ve surplus-

valu~ revolut1onises out and out t~e technjcal pracesses of labour and 

the compos1tion of soclety."63 
" 

\~e v/i11 assume that the cap1talist finances the new machlne out of'~e , 
previo~ly advanced capital Wh1Ch he has recov~red in full at ~he end of 

Periad O. ~he important pOlnt beflind th1S assumpt10n lS that the present 

firm is na~_ compell'ed ta scrap lts prev10us machine béfore C lS recovered. 

There 1S no capital destructlo,n which would add another source of ',â,bour 

1 displacement. We will ana1yze thlS aspect fully ln the, context of crlses. 

r .. 
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The followin9 is a presentation of the em~loyment e.ffects of technolog,îcal 

chaQge a~ the levfl of two firms. 

Let: AC: Capital advanced 
1 

Constant capitai advanced 

v: Variable capital advanced 

~ Subscripts: The f~ subscript refers to the firm gnd the second to 

th~ time ~io~-- 1 aAd,2 to capital and wage-good 

prod"cing fi~pe:tivelY -- 0 and 1 to the consecutive 

timè periods. ~ 

Changes in the Organic Composition of Capital at the Level of Firml2 

AC20 = C20 + ,v20 (Before the, machine is a~aptèd) '-

AC 2l = C2l + v2l (After the machine is adopt~d) 

Savings ,for the capitalist arise directly fram the decrease in the 

capital advanced at a given\level o,f o'utput,' i.e., AC 2l < AC20 

o 

C~l + v2l < C20 + v20 

Before we proceed't6 speclfy the magnitude of C2l relative ta C20 

or the m~gqitude of ~21 ta v20' we must note, as indicated earlier, that 

.ii is a more correct interpretatian of Marx if we ~onsider C21 as a new 

machine'instead of the replacement of the old machine plus a new machine. 

tn other words, the new machine is not financed anly throu~h the conversion 
1 

of v tè C. The recovered C also undergoes a qualitative change. This 

is an 'important point because technological change which is financed only 

1 through the conv~rsion of the recovered v would, ultimately, encounter 

an upper limit determined by the $ize of v. If, on the other hand. the 

re.covered ~ ca~ aiso be used, the "imit is much less significant; Marx 

could, then~ argue that technological change 'need nqt require prior net 
\ 
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accumulation .. Marx does not perceive new tec.hnology in divislble units . 

of equipment that the capitalist buys' but as an interdependent' complex'· 
.' \ 

system of machines 'and equi pment. Coosequently, the part. of v· converted 

to C and the readvancement of recovered C constitute the ~'complex" or: 

"collective" machi,né4 that is adopted .. He distinguishes the "co-operation 
", , , 

of a number of màchines of one type from a complex system of machinery. ,,65 

It is clearly the latter he has in mind in analyzing technological change. 

Yet, Marx never indicates whether'the past C is totally recovered and 
,~ 

readvanced for the new machines. If 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 technological change by financing . 
'the construction- of the new machines? This is 'a serious question that 

~"e will return to frequently throughout the. thesl s. Our assump~ion that C 

is recovered totally' can help the Marxi an' argument ~i th respect to the 

speed of technologica1 change. However, it is deubtful that he based , 
his argument on it, In facf, hi s cri ti ci sm of Ricardo indicates a great , , 

dea1 of,capiial destruction when the new machines are introduced. 66 1 
More 

on this 1ater. 
1 

Returning ta the relationship specified earlier, we v/i11 show that . ~ 
this relationship, i.e., ACil < IAC20 , wi 11 hold in the following cases 

\ 

which may or may not invol ve the conversion of v te C. Thèse cases are 

important to study in order to specify the llmited nature of the Marxian ,.. 
change. 

(i) If C2î is greater than C20 '
r 

th"en the savings or the increasé 

in s urp 1 us will' be due to a reducti on in v advanced in Peri od l re l ati ve 

to that advanced in Period O. This ~eduction in v w~ be greater than~ 
4 

the increase in C between Periods 0 and 1. This can be expressed as; 

, , 

", 



, 
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C21 - C20 < Y2b - v21' where C21 - C20 > 0 
• 

65 

1J. 

Such technological change involves the conversion of a part of v ta C. 

(ii) C21 can be eq~al to C20 ' i.e., C21 - C20 = O. The new machine 

costs as much as the old ohe. In this case too, v21 -w-i-lhbe~less than v20 

but no conversion ta'kes place. 

(iii) C21 can be less th an C20 . The new machine costs less than the 

old one. There are, then,2 possibilities: 

(a) If v~l > v20' the savings from the constant capital will 

be greater than the i ncrease in the total wage bill, i . e .• , 
~ \ 

v21 - v20 < C20 - cil \\ 

(b) If V21 = v20' the increase in 5 urp lus, t:.s, will ariginate 

"totally from a reducti'On in the constant capital advanced, i.e., 

C20 - C21 = 65. Here, as in (a), no conversion from v to C takes place .. 

(iv) A final case is when not only C2r.ç C20 but also v21. < v20 . 

Technol Qg; cal change reduces bath the requi red constant capital and the ~-------
~-

required variable for a given level of output. The increase in s will be 

a s um, of t h.e reducti ons in both C and v. 

/ 
Marx does'not dlSCUSS these cases spec~fically. We will see that he 

is very much aware of trî'e possibllity of cons,tant capital saving 

inoovations. Hence, the cases listed above a_re deducible from his 

arguments. However, given our previous discussion, the case emphasized 
• <\ 

by Marx is (i). In that case, q increases absolutely. - Obviously in (ii) 
. , 

and (iv) when v decreases faster than C, q wil,l-àls'o increasè.\ Yet, these 

in-c:reases in q are relative changes. We have already discussed'them in 
\ 

detail. They reflect an increase in e~bodied or past labour per current 

1- ' 
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• 
worker without requiring an absolute increase in C or i convers~on of 

v to' C. These ;ncreases in q relea~e -capital that can be used t,o employ 

the workers even if they are initially displaced. 'However. no such 

initial displacement ;s nec~ssary because the capitalists need not 

~tilize v to fi nance the purchase of the new machines. The case Ci) , 

66 

fulfill s the Marx;an condi ti on because the new machine cos ts more than the 
.... 

01 d one. This ;5 why v has to be converted to C given our initlal 

----as--s-blmpt.L9n that the short tenn Marxi an ana lY>5 i s rul es out new additi otla 1 , . 

\ capital, i.e., :th~ exclu1-n of prior surpl us in the introduction of the 

new machine. Then, the only motivation behind the adoption of the new , . 
machine 'is that it releases a part of the previously advanced' v as 

~ 

, additional surplus. Th.is, we believe, is essential to the Marxian analY:5is 

which relies on a conversion of the part of the wages into constant capital 

in order to illustrate direct short terrn net labour ~isplacement. 
r 

This part of ~1arxls analysis is essentially Ricardian. In his 

evaluation of Ricardo and Sarton, he says that for the cap'italist the 

machinèry "me rély provides ~ new .type of ,inv~stment for his capital, Hs 

immediate results, according ,to the àssumptipn. is the dismissal of workers 

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 states' that the chapter "On Machinery" in Ricardo "bears witness 1 

to his honesty which so.essent1ally di~tinguishes him from the vulgar 

economi~ts~1I68 H~ critic~zes Ricard~, however, for e~uating the 

conversi6n of v ta C with the wages,paid in the construction of the 

machines. He' says: "The conception that accumulation of capital is 
( 

\ id~tiql with conversion of revenue into wages, in other W'Ords, that lS 

synonymous with accumulation of variable capital is one-sided, that is 

\ 
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67 . 

"/" _ iffcorrect.,,,69 J_O~e must note that there is a confusion in tenninology if] 

, , 

this quotation. Marx could not have been criticizing Ricardo in a 

context when net accumulation takes place. R1cardo l s model, as we will . 
see, is definitely without accumufation. It is a conversion of the 

previously advanced wage fund into constant capital. Marx argues that 

part of. the v that i s di rected to the purchase of the machi nes al 50 

'''--includes constant capital that 1S advanced in'the construction of the new 

mach; nes, and that it does not represent a fund for the emp10yment of 

workers:70 This will be illustrated in 'the fo1'lowing presentation of the 
1 1 .... 

absorption an~ displacement processes that can be inferred from his 

ana lys i s. 

The labour displacement at the 1evel of Firm'2 can be shawn in the 

fo1lawing manner: 

Number of workers displaced at"the 1eve1 of Firm 2 , 

Number of workers employed at the l eve l of Fi rm 2 

Subscri pts: As i nd,i cated 

Emp10yment in Pe ri od 0 • 

AC 20 = C20 + v20 
r. 

- v20 
N20 = Ir" 

Employment in Period l 

_ v21 
N21 - W 

earl i er 

~ 

, ' 

(Si nce C21 ~ C20 and v21 < v20' Q2l, wi 11 be greatèr than Q20') 

.;,' 1 

1 
i' 
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Labour Displacen,ent 

.. 
5lmilarly, labour absorptlan can be shawn at the level of Flrm l 

that has produced the machine. ~~e let labour absorpvon at the level of 

Firm 1 be denoted as Ua. The level of employment Wlll be H1dicat"ed by 

N as before. 

Emp10~ment in Perl od 0 
., 

'" 
AC10 = CJO + v

lO 

N10 = vlD 
'il 

J 
Employment in Pen od l 

AC ll ::: C
11 + v11' (AC 11 > AC 1O ) , 

~ 
Ni.l :: vl 

il'"" 

Let us assume that q does not change ln thlS fHm. 110 ~echnologlèal 

. change in the production of capital occurs. The construct\qn of nely' 

machines may require a change ln 'the methods of productlon at the level 

of Firm 2. ~e would, then, have to consider the :ossl~le 1aDour 

displacement and absorption processes due ta the restructurlng or capital 

also at this level. To avoid Turther compllcatlon, \'Ie ignore U11S 

possibillty. Present1y, it should, however, be noted that: even though . .\ 

t1arx is aware of technological change at thlS leve1 as l'iell, he does) not 

q.nalyze it :fully. lts signiflcance must te lmportant. If c:'anges ln the 

m:hOdS of pcod,ction at this 1eve1( are 7a1' and lf they requlre 

\ 
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be very Ja"'ge in the cons,tructlo,! of the machlne. \~hether sucn an 

]ncrease ln employment can be compared wlth the posslble olsplacements ,-
to take place ln the futLp"e ls{a theoretical difflCUlty to ',',hich \'Ie.l\'i11 

'return at the end of this chapter. 
l , 

A further complicationarisesfrom our notations. RJ1, stic'l.ly, 

the constructlon of the machIne pretedes ltS adoptlon. In other ~ords, 

Period l cannot,be characterized by the 'simultaneous construction and 

adoption of the machlnés. ThlS difficulty can be overcome by speSlfying 

three. tlme peri ods, for example, a for when no new machi nes are 

constructed,(-1' for \othen the machines are constructed, and 2 for when the, 

machlnes 'are adopted. In that case, Pen.od 2 ','/ould be applled on1y to 

Firm 2. As long as we keep this tlme sequence in mlnd, \-Ie can avoid the 

dlfficulty by assumlng implickly that Period l lS spl1t lnto two parts 

of which the earller signifies the constructlon of the machlne. 

H q lS constant in the macnine construct1on, the ObVl0US result is 

that bath C and v wil'l'increase proportlonately. The laJot.Jr absorption 
c' 

due ta the constrJcti~n of the machine wl11 be: 

U a = r11l - i~ 10 = v 11 - v 1 0 

3,H • 
, " 

In thlS absorptl0n~Jocess, there'15 a pOlnt emphaslzed by ~arx tnat 

1S not in our formulation. \~e have already a'91uded ta lt ln reference to 

R1 cardo v/ho "sees the part of v spent on the machi nes, as a I,,,~e fund for 

the workers ta be emplpyed ln the)r ~~nstruct{on. Marx frequently uses 

this as a criticism agalnst,the classlcal economlsts ln general. This 
, 

cnticlsm can be shawn by considering the chandes,Jn variaoles ber:ween 

the perl0ds ins~ead of using the levels ln the two ~erlods. T~e lncrease 
\ 

ln con~tant capital advanced by Firm 2 which pu'chas~s the new machine 

\ 
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does not totally represent wages in the ,fi-nn producing tl'te rnachlne, i.e., 

Finn 1. In fact,' 6.C 2, the\ fncrease in 'the constant capital,advanced by 

Fiqn 2, will be, equal to 6.C + 6.v + t:.s as received Dy Finn 1. In other 
'\ 

words, it)ill have to cover the additional constant capital advanced, 

additional wages advanced and also a\certain -amount of surplus in Firm l. 
'l 

critique on compensation.?l This 1s explicitly stated by Marx in his .-
The i ncrease in vari ab le capital in Fi nn ,. wi 11 be eq'ua l to 6.C2 - è;Cl D.s 1 . 

, 
The implicit .assumpti ons are that Firm-2 purchases the total output of 

-
Fi nn 1 and th.at, upon the,'purchase of the machines, Fi nn l ~recovers 'a'll 

o(its advanced capital. Mar/'is not explicit on this":"" We will take up 

Beach's criticism of Marx over this point at the end of the chapter .• 

If we follow the Marxian logic, the .change in employment at the level 

of Firm 1 will be: Ua::: Nli - N,O =/" - vlO ::: t:.C2 - 6.C1 - 6.5 1' This 
W W 

formulation is explicit in Marx's criticism Gf the classical compensation 
" 

theory.72 

• - 1 

Given this formulation, Marx's,criti,cism of Ricardo can be expressed 

verbally. A~cording ta Marx, èapital must b~ seen as a mass of machines 

and equipme~t as well as wage goods to be advanced. Such commoditles 
p 

are produced in one period and are advanced ;n the next périod. Hence, a 

part of v, i.e., a part of the subsistence ~ooas, that w~s previously 

advanced to workers by Firm 2 is now paid to the firm producing the 

machine. However,' not all of this amourït represents the wages paid to the 

additid'nal workers employed in the constructlon of the ,new machine. Un l ess 
( 

Firm l uses no constant capital ançi.extracts no surplus, 'the sum Gi"these 

wages will be 'es~ than the val ue of the machine. In other words, one 

part of v paid by Firm 2/'t/ill serve as means of production, and itwill 

• 1 

(' 
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not Set into moUon anY""aqdîtional workers.\ It can only keep in em 

.the workers elsewherJ who were previously producing the wage goods 

the workers who are now disp1aeed. 

71 

el 
Finâlly, after having formulated.the displacement and absorption f 

proe,esses separately, we can fonnul~ate the net labour displaeement 

(absorption) by combining the ehànges in Firms land 2, 

t 
- Und: Net labour, ?isplaeement 

Und, = IM21 Ml 
T -11 

If: ' 

. (i) Und > 0: Net d i~ p-l acernent oeeurs 

(i i) ~nd < 0: Net absorption occurs 

~iii) rnd = 0: No change'in employrnent takes place 

The relatl0nship above can be restated by substituting 6~2 - 6C1 - 6S 1 

for 6'11, Al ~o 6C2 + tlS 2 can be s ub,s tituted for tlV2 because the decrease 
, . , 

1 n the w~ge bill at the-leve\l of Firm 2 is equal to the sum of the i nerease 
" 

in its constant-capital and surplus.: (~Je a~e still assuming that surplus 

in this caSe is oriqinatlng from a diminution in v.) Then, we have: 

t.v1 ::; .6C
2 

- P.C l - 6S
l 

and 

From the latter case, we get: 

~vz\ ::; 6CZ + t.s 2 

6C3 = 16V 21 - 65 2, 

The last formulation indicates that the increase in the advance~ 

l ' , 

constant capital of Firm,2 is equal to only a part of the var.iable -capital 

WhlCh has been displaced at thlS level. -Substitutlng this for 
;' , -

- t.C l - 6S l , wr get: 'llv l ::; r~v J - 6S 2 - 6Cl ] .: 6S
1

, !::. v ' = .6e l, 2 

'" 
ThlS last formulatton captures Marx's argument most explicitly. The 

inerease in the variable capital of Firm l will be much less th,sin the 

( 

, 
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reductio~ in the variable capital at. the level of Firm 2. The, composition 

of capital has changed at the expense of existing v .. The net labour 
, 

displacement (absorption) can be restated as follQl.vs: 
1 

= (
llIV21)JIt.\vd - t, s2 - L\C l - llS{ lIs2 + lIe l + ilS; 

Une W \ w ~ ::: W 

Evaluation and Summary, 

We believe that the foregoing analysis and formulatiorfs represen.t 

'" Marx's short term analysis at a micro level ev en though he does not 

perform this task as we have. Our formulations separate the displacement· 

and absorpti on effects when on'ly the previ ous ly adva'nced capj ta 1 :i s 
d , 

r~advallJ,:ed in order ta purchase the l1eW"'machine. In the process, one part 
, ~ 

of v is converted into C. This analysis abstracts from accumulation 

throùgh the use of prior surplus. ,Jt is our contentiqn that Marx's net 
r' 

displacement argument is basicall~ founded on this even ~hough there are 

other'elements such as destr~ction of capital in a dynamic economy and 
~ ;.~ 

cyclical results of technological change. This static fr-amework according , 
to wh; ch the restructuring of capi ta l withaut a need for accumuLati on i s a 

phase in the Marxian accumulation process. It is this phase that causes 

net displaceme~t whereas accumulation. as we will 'see inOChapter IV, 
" 

i ncreases the abso 1 ute 1 eve l. of emp l oyment. (Obvi ous ly, the use of the 
, 

increpse in surplus in"the subsequent periods is a form of accumulation that 

- we will consider shortlY.) 

At this point, we must uft'derline a S'ource of possible ,inewnsiÙencj(.,. 
, ~ 

,in Marx. This may throw sorne doubt on 'our abstraction from accumulatin~ 
<"li 

According to the short term-analysis, the tot~l v advanced by Firms land 2 

decreases abso1ute1y as the machine is adopted. The-immediate effect is 

one of net displacement o{ labour. Ttiis view, as indicated earlier, is 
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much more exp 1 i c.it in Marx 1 s chapter' on "Machi nery and Modern l ndustry" , 

particularly in the seŒt"ion on "The Theory of Compensation 'as Regards the 
~ . . 

Workpeople Di splaced by Machinery". 73 H~Says: "Sorne of the capid, th.at \ 
1 \ " 

was prev40usly de'voted to producti on of necessary means of subsi stence, 
1 

has become reproduced in anot'her form.,·74 oHis n~mer;ca,l e'Xamples indi~a, 

ua g;ve,n amo~of capita) that was.;.advance~ "in ~~qrpet factorylt and that 
" Il , 

" " 
;s now restructured. In this analysis, he uses aàconcep~ual model in ' 

which thr changes are compared in terms ~f' "before" anè\ "after. 1t75 An 

abs6lute qiminution in total' takes place after the technological change. 

On. the o~her hand, i n, hi s eva 1 uati on of Ri ca rdo i ri th·eori e'~ of Surp 1 us-. \ 

\....\-0- " 
'.' , Ï(B v with respect ta c. 7§" His "use of the .term 'faccumulationtl also implies 

'\" Value, the evidence i~ mixed. He appears ~o emphasize a relative decrease 

.., 
thi s.' Thi s approach, however. i s compati He wi t,h' ,an i ncrease in both C 

" and v. Moreover, i~t cp'u,ld also mean thqt, accumulation is required in t . 
intr.iduction of the new machine. In this case, thè Itimrpediate result" 

... Ci • ,1 
Il' " 

the machine on employment need not be an 'absolute decrease in v. The 
'" " ;. 

"\' ~ ~ c " 

acbual net displacement of labour need not fo11ow. Even though.particular 
~ 1 9 <:!).. ~ 

individu~ls ~ay· lo§e their"job~ temporaril;, the total employment may 
t , 

incre,ë;\se due, the abS'olute increase in v. In Chapter III, we will see that " 

;, Il 

he makes sorne other comments that may also imply that what' he has in mind 
" . , , i~ nct the Ricardfa,n c,onversion process wüh a given capital. In fact, 

ohis ~ri;icîsm o~ th~ ':s~c:ned labour-fund" may strength~n the view tha't Q 

~ , ..., 

h~;doELS ndt consiger a given amount of vari~ble capital. 77 / Yet in his . 
'chapt~r on machinery as well as ;~ other parts of Theories of Surplus~Value, 

oou! interpretation fin'ds explicit SUPPo.rt.' \.Je will refe./ to sorne of the se 
, \ ~ ,.w~_ . .. instances in the next ch~pter: k'" , ., 

... 0, 

' . 
• 

Il / 
It appears' that .•. in Qrder 'to cr; ti cVe 

oP 1 l ' 

ta whi.!;;h :~e Jn,êw ~ac~ï ne di sp.l a~es l'aboui on ly when the w.agè J:und ,decreases 
~' , 

the R·i cardian case aç:càrding .. 

l' (l " Ci, r 

'., Q \ 
~ 

0 , 
" 0 . ,. { 

" . - -- ~ 

" 1 
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74 
absolutely and -- which does nat cansider technolagical unemplayment in ... 
the lo~g term when bath C and v may increase while f also increases, he 

v ' l 

'seems ta, be basing his criticisms of Ricardo on this actual conversion of 

previously advanced v into C. However. if this interpretation is 

accepted, the implication would be that Ma~ himself is cansidering the 

accumulation ca~e only. Then the introduction of the new machine will 
\ 

involve net accumulation. Prior surplus will'be divided into C and v. ~ , 

Narmà1'1y, the absolute level of employment will increase eyen though per 
,1 

unit cast of ~utp~t may decrease becausè of the relative labour sa~ing 

nature of the 'machines. Stated differently, accumulation will not 
~ 

increase the demand for labour proportionatel~ sinée q will" also increase, 
. ~ . 

but it will increase the absolute number of workers employed. Then, onë 

cannot talk about an immediatè net displacement effect in employment. 

Whether such accumulation leads to increasing levels of unempJoyment as •. 

'wel1 as tQ increases in the absolute level of emplayment will depend on a 
" -hQst of factor"s among which the rate of growth in popeilation is a p.rimary 

one. The Chapter IV is a detailed analysis of this a~gument and need not 

be summarized here. 
1. 

~ 

Despite his criticism of Ricardo, the conversion of prior v to C~is 

an essential part of Marx's analysis: We will ~aintain that this model 

a1so underlies his accumulation process. Hence, ~he de-emphasis on this 
, 

conversion at sorne ·pl~ce,s" in his writings should not be seen as °a 

refutation of Ricardo but as an i~plicit criticism of his approach which . 
perceiv~s the possibility of ,technological unemployment only when v ,,

decreases in absolute tenns. This critic{.sm is independent of Marx's 

other criMc;sm that Ricardo do~s not see the necessity for. constant capital 

, in the construction of the new machlne~ 

( 

• . " 1 

,.. 
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Marx·s cr~icisms should indicate ~hat Marx·s view of technological 

unemp10yment goes beyond Ricardo·s. It includes the possibility,of 

unemployment in the long term when accum~lation., technolog;cal change, , 

and P?pulation growth occur simultaneously. Finally, we will also zee 

that-hi-s analysis a1so includes the relationship of technological 0;> 

unemployment to crises. 

We can summarize the previous formulations ;n the fol10wing manner. 

Once it is assumed that the new machine_ iS,financed completely out Of the 

accumulated depreciatio~ funds, 'i.e.; the',funds recovered from C" plus , 

a part ~ v and that the firm building the machine does not have to'make 

, additional investment besides that which is financed out of the receipts .) . \ 

from the sale of the machine, the, Marxian result is guaranteed f~om t,he 
1\ ~ , , ' 

outset. Net labour di sp lacement wi 1-1 occur'. ,'The assumpti on of a uni form 
• 

wage rate i5 not a very jmportant element\ in thi~ outcome. Only signifi-
a, .. 

cantly ç1Hferent wage rates, i.e., much lower wage ,rates in the capital 

goods secto~ can offset ttfe 'di sp 1 acement effects. Marx· s argument cannot , 
" 

be refuted on the bas;s of su ch a hypothetical case. This i5 particu1arly 
" 

unlikely in the developed capitalistic sectors where competitive conditions , , ' 

,do nct allow wide differen'tials. If an 'offsetting labour ,absorption 

takes place in'other firms which are very 'labour intensive" fa: et<àmple, 

til' handicrafts,78 this has nothing 'to do,wlth'the'direct effects df 
, , . 

technological change at the level of the two f:irms that produce .. and adopt 

thè machinery. Such offsetting effects will fall under the possible 

forms'of general compensation which must be distingUiShkd from the direct 

effects of,technologica1 change. Then, it appears that the fundamental 

assumption whiclT assures the Marxian result in its short -t:enn context is 

the one thatt.rules out the i·nitial net accumulation. A 'crittca'l evaluation 

oJ this assumption al wel1 as ather 'r'eal prablett~ ~ith t~e foregoing analysis 

. , 
r 

, . , "r '. 

1 
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~ 
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wi 11 be presented at the end of thi s chapter. In' the next secti on, we 

will g~neralizê the previous micro analysis ta two sectors (departments). 

8. Direct Short Terrn Effects of Technological Change 
on Unemployment in a Two Sector Model 

( 

Given our previous discussion on the role of teéhnological change 

in Marx 1 s campeti ti ve, system, other fi rms must gradua) ly adopt the ryew 

machi,nery in arder ta survive. ~he rate of diffusion depends mainly on 

t~e savings ta be ?chieved through the adaPtio~ of the new machines in 

relatio'n to the loss incurred in the capital value of the machines to be . " 

scrapped: The larger the differen~e, the faster the Irate of diffusion. 
l ' l '\ , 

\ 

The more technical aspects'of the economi~ conside~at,ons d~ n9t concern 

us and are not discussed by Marx. ~SaJter has a, thoroJ\h, analysis of the 

important considerations in such a switch in technolog 79 , 

We can depict the Marxian diffu~ion in'more general terrns. The 

pressure on the priee level due to the more efficient ma hines that 

increase the productJvity of labour will te,nd ta, reduce t~e profit~bili~y 
i 

,of the ventures using the old types of machines. The likely result is 

that the firms that adopt,the new machines will initially attempt not to' 

reduce the priees in proportion ta the decrease in the cast of , 

production. 8D ~hen adoption becomes more'widèspread. the p~essure on the 

price to sink to its'new social average"'cpst will ,be yreater be,ca~se the 

,qr~t-monoPolistiC powe.rs of th: ini:ial f.i,rms are eliminatéd. 81 The 

new machine-s- threaten the existel'\ce of the firms that are slow in adopting 

the machines. The ;mplicit assumption in Marx must be that the new, 
\. ~ Ti> 

machines yield such a competitive edge that their adoption has to be 

undertaken râpidly by ethers., 

Before we develop the two sector model. w~ will underline sorne 
\ . 

1 , 

'r 

Î 
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technical problems. Going from two firms to two sectors obvjously 
lit 

~~ raises thè problem of aggregation. Moreover, if the total econ~y is 

77 

seen in 'terms 01 the se }WO sect~rs, each sector consis~s of different 

industries and JrOduces VerY~ferent types of commodities. The problem 

of the aggregation of different amount~ of advanced capitals with 

different turno~er periods l.s problemat\c in reality. The ~oncept of 
, , f \ 

an average q in the two stctors or in the economy a~ a whole raises 
" ~ 

measurement problems as well as conceptual difficulties. Marx clearly has 
f' 

an average of the' "individual compositionsr' in each "branch of production". " 

Tnen. he arrives at an "average of these averages" which gives "the 
82 composition of the total social capital of a country", We do not 

intend tQ'get' hopelessly tangled in the precision of suçh measurements 
~ 

or concepts at aggreg~te levels. Since the f~ndamenta1 theoretical 
l ' 

qùestions à'nd logiè be~ind Marx's analysis ,are still to be uncovered, it 
1 r 

is .. doubtful that startjng from more technical aspect~ wou1d contribute ta 
'1' f 1 '. '. oUr ana l ys, s. These <asp,ects of aggregat i on and measuremént wi 11 be 

ighored in our study. Our emphasis will p~ on' the general thrust and 

10gic of Marx's analysis. Only when such technical aspects are directly , 

related ta our analysis, wikl we discuss them. This wa,s alr,eady 
» 

illust~ated in our e1aboration of the measurements of technclogical change 
- 1 

in Ma~x. 1 

, ! 
. 

A more. intuitive appraach is sufficient in our case! ~e can interpret 

the average composition of advanced capital in the two sectors as that 

which characterizes the median of the firms in those sectors: If the 

firms are not significantly different fram each other in size, an increase 

in the' average composition of q should ther'l ~mplx that techndlogical ,change 
") 

is not concentrated in a few firms but that it portrays al dominànt t~end. 

This is importa~t'to stre;? 'Otherwise. only a few firms will be under
'~ 

1 

!' 
1 , 
i 
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going substantial technological change and will be raising the averag~ q. 
Q L 

Then, the absorption of ~he workers displaced in those firms adopting 
, 

the new mac~tnes can occur in other firms with much l~wer q's ~ven if 

the average q increases. Technological unemployment may cease to be of 

concern if süch significant differences i~ q are maintained, among the 

two sectors or among the, firm~ or industries in each sector. Obviously, 

,this is a realistic situation which cannot be ignored. The general thrust 

of Marx's argument is that such differentials wl11 decrease once 
~, t - , !) 

capitalistic relationships dominate the economy and once the industr4~ 
.J 

based on prilnitive modes of production c}.re eliminated. Marx states: '1 l', 

, r , 

It is further a~sumed that this gradual change in the 
~ __ comll-osition of capital is not only confined to 

individual spheresJof production, but that it occurs 
more or 1 ess in a 11, or at '/east tn the k.ey sphl'!res 
~~ production, so that it involves changes in the· 
~verage"organic composition of- the total capital of 

\ " . 83 ' a certaln sOclety .... 

A more important question is whether such possible absorption 

fact be cofs i dered}s an automat\c compensation,9uaranteed by 
1 1 

can 

the 

in 

particular 
t 

technological change that displaces 1 abour. As we wi 11 argue 

in Chapter III, an int~rpretation can be given to Marx's analysis by 

• relying on Kruse's invaluable-theoretical approach to the definition of 
, 84 ' 

compensat ion. We wi 11 show that even if workers are absorbed because 

of these differentials t such absorption should not theo~etJcally be 

consider~d as èompensatio~ in its n~rrow sense. It can be considered as 
(' 

compensation, only if absorption is directly necessitated by the parti ular 

technological changes occurring. In other words, the low ~IS in other 

,firms must then have ta be explained as a consequence of the incre~e 

in q" sin those fi rms di sp 1 aei ng the workers. Otherwi se, ther.:e i s n\ 

theoretical reason ta expeci that such differential~ will exist in arder 

to offset the displacement. 

f 

o 

, ' 
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\ 
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Assum,ing, as in our twO; firm model, that there is no accumulation 

out of prior surplus so that we can 'Separate the effects of technological 

change from the effects of accumu~at1on, we can demonstrate the displacement 

and absorption processes in a two-sector model consisting of capital goods 

and wage goods.sectors. 

1 • 

Subscripts: I and II refer to capital and wage good sectors 

respectively and 0 and 1 to time periods as before. 

Labour Diselacement in Sector II (Wage Goods Sector) 
'" 

Ud = vII 
0 

- VII 
l 

W , 
We can now use an, al ternate formulation which includes the change 

~ . 

in q 

explicitly. Since: ACI! CIIo +, VIIo and AC Irl = CIIl + V II1 • then: 
\ 0, 

'" (i) ClIo! qI 10 i i ) SiL = q III - ) V
Ilo 

I~ 
v II, 

il' 
, 
l 

t~ 

From (1) : V CIl; From ( i i ) : VII, = SiL lIo= 
qIIo qIIl 

Substituting these organic compositions in the formula for labour 

di sp l acemeiit: "" 

l " \ 

\ 
t 

Thi~formulation is preferable to ,the earli,er formulations which 

.. 

depict only the ch~nges in iwhere the technological process and the changes 
~'::-, ' 

t""q are only implicit 'in the background. Another distinct, advantage of 

this formulation 1s that i'~can be used ~ore mean1'ngfUllY to analyze the 

Ii!.ffects of changes in q when accumu'tation takes' place. A slightly 
f. 

modified version of it will be used in the chapters on compensation and 

\ ., 
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long tenn accumulation. It will enable us to maintain the dis.tinction 

between the, employment effects of a rise in q and the employment effects 

of accumulation wh en v also increases in absolute terms. 'This formulation 

will demonstrate the Marxian race between machines and employment in the 

long term. '" 

Labour Absorption in Sector l (Capital Goods Sector) 

The net labour displacement is the sum of the 'sectorial changes in 

emp 1 oyment. 

lli-Th ~-~ 
u _ nd = qIIo 9IIl - qIl qIo 

W W 
, 

The left side_of the equation shows t~e displacement effect which, given 
,. 1 

the wage rate, indicates that the displacement effect-will be greater as -

q increases in.succe~ive pèriods. The right side of the equation shows 
,-

the absorption process. It should be noted that surplus arising from 
i 

the displacement process is not in this equation and will be integrated 

inta it ~ the next chapter; 
\ 

• 1 

~-, 

9. -A Critical Evaluation of the Short rem Model 

1 • 

We have formulated Marx's,.direct displàcement and absorption \, 

processes in the adoption and construction phase~ of the machines. We 
".- , J 

have not cons;dere~ tpe POSS;bl~ forms of absoT'?tiorl due to the "freed"-- 85 

variable cap;ta'l;upon the adoption of the new machines. Pos~tb1e labour 

absorption through the effects of a decrease in the wag~ rate as a~. 
, {' 

consequence of unemployment and the effects of increased purchasing power 

.-
\ 

• 

\ 

Q 
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as a consequence of a decrease in the priees of commodities constitute 

the bulk of the following chapter. We have called these effects 

fallowing the constructi@n 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 

measu~f te~hn010gi~al change. Any meaningful critÙal evalua'b-ion of 

the short \erm model must be ~ased on more fundamental questions and 

implicit assumptions that lie hidden in Mar~'s analysis. We will indicate 

the most important ones at this point. We will ·be referring to them 

throug hout the stU<ly, and we wi 11 deve 1 op them further in more relevant 

c?ntext~. Therefore, the fOllowing should be treated çnly as suggestions 

which are neither exhaustive nor comp1ete. 

Bias in Technological Change . '1 

-
The-most obvious assumption in Marx is that technological change will 

. 
increa$e q in absolute terms. In othe~words, technological change is 

embodied in machines, and it increases the required constant capital to 

be advanced as w~ll as the ratio of C ta v. 

Wh ether such technological change has'characterized capitalist 

developm~nt i s debata,ble. It has been argued that the period observed 

by Marx was characterized by such a pattern and that, in the twentieth 
. " ~6 

century, the pattern' appears to have been reversed or at least checked. 

Moreover, it has been claimed that as constant capital grows relative to 
"-, . 

. variable capital, the Hrms try to economize ,constant capital and that';" , 
" 

'" in~the phase of capitalism characteri,zed by monopolistic or oligopolistic 

firms, the firms, nct driven by competitive pressures as much, may not 

undertake as many labour displacing innovations. 8l They slow dawn'the 

r ~. 

1 
'. .' 

1 



\ rate of technological change in order to preserve the value of their 

previously advanced capital py not introducing teçhnology that,may . 

force their real capital to premature bbsolescencè. It is a150 pointed 

82 

----------------- out that inflationary policies of the government sati5fy the capita1ist~' 

drive for larger surPl~ses'without the creàtion of a·n industrial reserve 

army that checks thè growth in the wage rate. 8S The controversy in this 

"'. 

, , 

area is widespread, and it is not part of our analysls, s.ince it ha..s no 

explici~ c~unterpart in Marx's competitive model~. Marx indicates that 

the increase in constant capital may be a countertendency ta fast 

technological change. Yet,he still sees the competitive pressur~s strong 
1 

enough to offset this. 

• '39 The Marxian bias cannat be defended on theoretica1 grounds. 

1/ There is no theoretical n(:!cessity for a domi,nant bias favouring.a~ 

increase in q. We will return to this 'point throughout this study and 

make further observations. However, our objective ;s not to prove or 

disprove the v?-lidi.ty of the Marx;an bt&S-.· The Marxian analysis remains 

valuable independent of the validity of the bias. The issue can be 

narrowed to a practical qne. It cannat be denied that technological 

change of the Marxian type does occur~ The~workers are displaced through 

the a'doption of more expensive machines. This can occur with a constant 

.' or even decreasing output at t~e leve1 of the firms or industries adopting 

such machines. The coa1 industry in the twentieth century is an example 
90 ' 91 of it. Marx's examples in agriculture are varid during his time and 

" s,till are. Landes pO'ints out that early capitalism was very much 

characterized by substitution of machines for labour gue to rising costs 

of labour. 92 If the possibility of the Marxian technological change is 
( 

accepted, then the theoretical question is the following: Ooes the 
. '\ 

introduction of such machines create automatic compensation either through 

" 

(' 

\. 
t 
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absorpti on i ~ mach i ne cbnstruct i on or through the i ndi rect ~ffects 

earlier l'sted? More broadly stated, does the market system set into 

, motion forces that counteract the displacement of workers? These 
t 

questions will occupy our attention in thè next chapter insofar as they, 

can be answered on the basis of M4rx's arguments. 
\' 

,> 
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l, In summary, ta argue thàt technological change af the Marxian type 

is not the only ~ype wou1d be an evasion of the question. It is not 

necessary to proye that the M~rxian technological change is the dominant 

bias. The theoretical as well as practical question remains as long as 

any su ch technologlcal change occurs. Obyiously, if it lS not dominant, 

, 

the problem may cease to be a source of major concern in the real world. 

Nevertheless, the theoret~cal question will have been left unan,swered .. -

As we will see, the familiar compensation arguments fail ta answer the 

question. 

Conversion from y 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 dfe mac,hines. We 

believe that this impl,;cit assumption is the most fun~mental one in 

Marx's analysis. The short term employment effects are due ta the 
, 

conversion of the previously advanced' variable capital ta constant 

capit~l. A part of the previously advanced variable capital is.freed and 

becomes sürplus when the new,machines reduce the number of workers' 
\ 

employed. Before we deal witn the realism of the assumption that no new 

capital is req~ired in the introduction of the new machines, a more 
- (1 

obvi ous weakness mu'st be 'i ndi cated -ln relation. to the conversi"~;-p~ocess. . ~ 

~n Ricar~, the workers producing the new machines do not req~'re any 

1. 
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const?nt capital. The machines are cOflstructed"6'mainly by current ç 
.) , 

labour. 93. One-hal f of the workers are transferred from tlhe production 
1 

of subsistence goods ta the producfion of the machlne. Hence, while 

the machine is producea, there is no unemployment. Once the machine 

is produced and adopted, unemployment will result. Ricardo's 

explanation is that while the machine 15 produced, "only one-half of the 

usual quantity of food and necessaries" would be produced. Thus, when 
, 

the machine, is adopted, the capitalist will-have a much smal1er wage 

" ,fund (circulating'capital) to advaAce. One-half of the workers will 
.~ 

be unemployed. Ricardo points out that. as long as the capitalist can 

make the same or a 1 a rger amount of "net revenue Il (profit), it i s 

i rrelevant to him that "gross revenue" (net revenuè pl us wagé fund) 

has decreased. 94 

In ~arx,. the process is more complicated.' Since a substantial 

amount of 'consta~t" capital i 5 used in the constru"cti on 0'1\ the~ mach; nes, 

the number of workers absorbed' in' the production of machines is not equal 
"çe 

to the reduction of workers in the wag,e goods sector. It is less. Hence, 

unemployment wQ'uld be immediate. Yet, Marx does not deal with this process 
~~ 

as rigorously- as Ricardo. Even though sorne constant capital' is also to 

be used in the ~roduct;o~ nf"the machine and must be made available, he 

does not show h'ow sorne' of the wage ~oo_~s freed by the di spl acemènt of the 
r - l ' 

'Workers wi 11 be convarted i nto means of PToducti on' to produce the new 

machines. If:on,e looks at thé con~ersio(\ process only in terms of money 
'- ' while ignoring the real flows and the physical characteristics of the 

"'Composition of the cornroo'dities available, this di.fficult)! will disappear. 
~ 

But, in reality, it cannot be ignored. It would appear that, in ~1arx. 
\ , .. 

the resources embodied in the wage goods can, without much friction or 
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de l ay, be convertedi nto resources that can be used, _for the' machi ne 

construction. We will co~sider' the role of constant capUal more 
\ 

'-

extensively in Chap~er III. 

Gi ven the fact that Marx was very much aware of the di fferént forms 
< 

~7_ • 

in w'hich capital appeared. i.e., money, productive>and commodity 

capitals. one would gave expected a more clear explanation of this 

conversion process in the case of technological change. 
r 

He sees that 
) 

"some of the capi tal that was previo~sly devoted to productipn of 
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necessary means of subsi stence, has to become reproduced in other fo r}1l , ,,95 ' 

" , i.e .• in the form of means of production. In reference to the use of 

surplus as represent~d by commodi'ties, he often indicates that these 

commodities must be of the type suitable for further expansion. 96 He 

also asks himself whethe; these commodities can -be used as constant . , 

capltal without first being converted to wages. 97 However, in his short 

te rm ana lys i s, he appea rs to ignore these ques ti ons. He seems to be 
. 

assuming that one 'part of the wage goods freed can, without friction, be 

used as constant' capital and ceëÎse to be a wage fund to absorb addi tional 

labour in the production of the machine. This certainly SE!ems to bef his ' '\ 
- ,1 

view in\his short term analysis. The following lengthy quotations where, 

he criticizes Ricardo for ignoring the constant capital ill'ustrates our 

poi rît. 
Ricardols view (derive.cl from Smith) that all 
accumulation'can Qe reduced to ex}enditure on wages, 
would-be incorrect even if no acc mulation in kind 
took place -- vll1ich js the case, or example, when 
the farmer sows/ more seed, the st ck-breeder, 
'increases his stock of cattle for breeding or 
fatteni rll9, the owner" of engi neering works uses part 
of his surplus-value in the form of machine tools 
-- and even if. all producers who produc~ the elements 
of some.part of capital 'did not over:-produce 
regula/ly, 'counting on the fact of annual accumulation, 
i.e., the expansion of the general scale of production. 

• Moreov~r, the peasant can exch~~ge part of hi s surplus 
1 .. 
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corn with the stock-breeder, who may convert 'this 
corn into variable capital while the peas9nt' 
convèrts his corn/1nto constant c\apital .... The 
flax-grower ... sel-lJs part of his surplus' produc:t 
to the spi nner, who convert5 i t i nto constant' 
capital. "With this money the flax-grower can buy 
too 1 s and the too l-mak~e r can then buy i ran, etc., 
50 that a11 these elements are turned di rectly 
i nto constant capital. 98 , 

, > 

, '. 
ThOis quotatiol) shows tne complexity that r~arx is dealing"with. 

However" ultimately, he sees v being converted to C whereby its advance 
( 

does not set into motion any additional workers. The view that this J 
\ 

conversion process can 'be much fa~tèr and smoother is expressed more 
, 

clearly in the f.ollowing quotati~n . We must, howèver, note that this 
. 

criticism is not with respect to Ricardo's labour displac;ement process 

but ta his classification of "fixed" and "circulating" capital. 
o 

Ri cardo forgets ta menti on the house in whi ch the 
labourer 1ives, his furniture, his tools of 
cons'umption, such as,knives, forks, dishes, etc., 
a11 of whict:J have the saine quality of durability 
a~ the instruments of labour. ijihe same things, 
the same .ki nds of thi ngs, appear in one place as 
arti cl es of consumption and in other as ; nstruments' 
of labour. 99 

-
.The quotati ons ci ted abàve are si gnl fi cant not only for the Marxi an 

.,' . 
short term a~alysis but also for tne).Jon g term accumulati.on model. He 

, . 
does not appear to see the conversion of one type of goods into another 

use as l serious difficulty. Yet, it must be pOinted out that his 

anal'~~is is not seriously .. wE!akened b~ this. Even ff ~ pa~f of the wases , ' . 
of the worke~s displaced is totally used as wages for the workers who , 

à., \ J 

wil'- be employed to construct the m'achines, l"abour absorption will st-ill , 
be less than the displacement as we'have shown in our formulations. 
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" It i~, however, realist;c to àssume that the economy will gradually. 
l 

• ~D ~ 

adjust 50- -çhat not only direct"but also p'lIst labour wlll be used. in the 
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construction of the machines. Hence, the conversion of wage goods in~o 
J 

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 prdduc; n9 the constant 'capita l necêssary in the c~nstruèt; on of 
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the machine still in employment. When perceived in distinct time periods, 

the cOll111Odit1es produced in on~ peri~od are advanced'Jor the second 

period with a change in t~eir organic'c9mposit;on, i.e., a larger part is 
, . 
used to equ;p fewer workers than before. 

- , 

A more fundamental problem with the, Marxian analysis is that net 
, 

accumulation may ~e a necessity in -the introduction of the new machines. 

In othef words, the new machines may represent such a break from the old 

machines that their construction'an~ adoption ,may require net acêumulation 

in the economy. If this is the case, the initial increase i'n employment . , 

~én ip the machine construction alone may be large enough to offset 
, 

the subsequent displacement effeets. It can, of course, be argued that 

" the finns buying' the new machines are doing sa rnainly to red,uce the-labour 

,~-""- _ r 
, -., 

.' 

-"aost,s ~o.the-i~ ad.lli3:flood·capHal aAd ar.e.,oot .. -utiJiz4ng:..their<lsurp"J.lls~Q. '.~ • r,.~ -

buy the machines, i.e., the i.nitial -accumulation in the department 

con~tructing the machines is not being followed by a later accumulation 

in the department bUJ:ing the machines but bi an absolute decrease in 

their v. In that case, it is conceivable that, sometime in the future-, . 
the i~itial splash' o,f employment in(,machi~e constructicn will be offset 

'>:'. 
by' gradual elimination of jobs. Yet, this is a static analysis. It;1 

compares two points in time and rul'es out further change in bètween. If 
. " 

subsequent technolo9-ical changes~are also accompanied by large amounts of 

net accumulation in the construction of the n~w machines, th€ level of 

employment will continuously increase and no immediate or long terrn net 

\-, 
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displacement will occur. ~uch an approach would give the opposite 

result of'the Marxian short.tenn analysis. In fact, if technological 

change norma lly necess itates net ,accumul at1 on. the .Marxi an long, term 

analysis'i~ also' seriousTy damaged for even though it treats technological 

change ,and acc'umulation simultaneously, rapid technological change that 
\ 

increases q appears to be occurr~~g even when accumulati~n slows down. 

In other words, the lël'bour'·~tift~c;ng machines do, not appear ta 
• l, 

neces s f tate accumula t; on in' thei r cons t ru,cti on. r~a rx 1 s ] ong te rm 

prediction on unemployment is very much dependent on tre separation of 

technological change from accumulation in this sense, i.e., accumulation 

will ,normally involve technological change, but the rate of change in the 
, 

latter is nct seriously limited by the fonner. 

q -This alternative approach is a'very important challen~e ta Marx1s '. , 

argument, If technological change normally requires large amount~ of 

initial net capital investment,the Marxian case woufd onl-y be a special 

one. The importance of this approach is that it does not seek compensation 

in the wage and pri ce adjustments qf the neo-c·lassi cal model. In one . 
... A!' "' .... ,. l 0 .. 01:"" --. ; 

sense,"more than full co~pensation. is inherent in the investments 

associated with tèchnological change.' The most clear expression . ~ 

of thi s 

approach Ois tQ.'~.found\ iri E~l':'l Beach's artifes .. In an arti cl e on 

tvfarx he states: 
, ~\ 

ConsidE!r a change in q, the organic compo~itton of 
capi ta·l, whi ch i s a rati 0 of c ta the total c 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 rœthod of 
comparing.two equilibrium points. It is to compare 
two'conditions of mechanisation. and not to analyse 
the effects of the process of mechanisation. 100 

"\ 
He adds that the evaluation of the introduction of machinery requires a-
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"fàrm of ana1ysis" ta specify the "year-to-year changes" and n9t ·'·'a 
• " 101 . 

long run assumptio,n thàt. all adjustments have'been ~completed." In 

other words, the increase in emp10yment in the machine construction 

industry cannot be measured against the possible displacements in the . f 
long run under the assumption that no further change w\l1 take place. 

This, Beach argues; is a s,tatic ana1ysis. Presènt1y, we tan say that 

the Beach apprpach is one that challenges not on1y the Marxian view but 

also the classical and neo-classical views. r.t is explicit in his 

ana1ysis that the absorption effects of technological'change shou1d not 
') 

be sougMt in the long run adjustments of coefficients of inouts, prices, 
• 

wages, etc .• but in the growth process stimulated by the inc~eases in 

89 

investment necessary for technological change. Hence, it is not only a ~ 
- , \ 

critique of the pessimistic Marxian conclusion but also a critique of . 

the optimistic compensationists ,who implicitly assume that the immediate 

&effects will Qe of a labour displqcing nature but that the long run 

" market forces will reverse these effects. T~e Beach conclusion is also , . 

an optimistic one but it is not based on such long run mechanisms. 

Beach also .points out' that Marx uses small c's in his analysis ... 

"An increase of c in the baki,ng industry impl ies a much greater increase 
-. 

in 04tput of the machine making industry. c is but the annual depreçiation 

or cast of using machinery; the total cast of the machine is several times 

as great. The change in employment in the machine making industry is, 

therefOre, .something ta be 'considered. 'Il-BJ 

"" This i~ valid criticism since Marx does not make this distinction 

c1ear. 'However, in our formulations-, we, have eliminated this difficulty . ' 
1 

by using C instead of c and switched the analysis to the advanced capital 

from the constant capital used up in a 5 i ng1 e peri od of producti on. Even 
( ,-

" . .if 
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, \~ , 
though our formulation answers thïs'criticism that can be posed against 

Marx, i t does not answer th~ one when [llachi ne ,constrtJcti'bn requi res 

net investment: We will return te 8each's criticïsm in the fellewing 

chapters. 
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NOTES TO CHAPTER II 

1. Marx',. TSV III, 440. 
1 

2. Marx, Capit9;l l, 365. Even though "scient.ific power" cost~ 
nothing, its utilizatiol) requires machines. Grundrisse, p.765. He 
a1so emphasizes the benefits of the accumulation of skillSo"from one 
generation ta ana-ther." Capital l, 538. Such accumulation of skills 
"give[s] ,capital a power of expans'ion .. independent of tbe g'iven mag
nitude of capital actually functioning." Ibid., p.567. 

U ' 

3. Marx, Grundrisse, p.704. 

4. Marx, Capital l, 329: Such non-linea~ think'ing is pervasive 
ir1 Marx .• It is clearly a re~lection of his dia~ectical approach. '" 

5. The dialectical approach treats soc'ial change as a wpole 
frem a histarica'l perspective: ? • 

6. N. Rosenberg argues that in Marx, science progresses because 
of economic activities. "Karl Marx on the Economie Role of Science ll

, IJ 

JPE 82 (July-Aug. 1974), 715. \ 

7. Ma rx, TSV II l, 443. 
, 

8. See A. ~imakopulos and J.C. Weldon, "The Classification of 
Technical Pragress in Mode1s of Economic Growth", Economica XXX (1963); 
C. Kernedy and A.P. Thirlwall, "Technical Progres,s: A Survey", g82 ~ 
(March 1972); T. Ihlau and 1:. Rall, Die Messung des techni schen 
Fortschritts~(T~bingen: J.C.B. Mohr [Paul Siebeck], 1970). 

9. A.M. Ross, ed., Unemployment and the American Economy (New 
York: John Wiley and Sons, 1964), p.13. . 

. <fi. 
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10. H. Jerome, Mechanization fiA Industry (New York: National 
Bureau of Research, 1934),pp.27-31. Also see Jerome, "The Measurement 
of Productivity Changes and the Displacement of Labor", AER, Supplement, 
XXII (Mar~h 1932). 

11. Th~&literature i'n this area is extensive. See M. Blaug, liA 
Survey of the Theory of Process Innovations ll

, Economica 30-(Feb. 1963); 
Kennedy and.Thirwall.~ 

12. Marx, Capital l, 365. Also'see Poverty of PhilosopbY, p.39. ~ 

13. ) Marx. Capital l, 365. 
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14. Ibid., p.332. A1so see TSV III,b440. , 
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·15. Blaug, liA Survey", p.109. 

16. Marx, TSV III, 440; Grundrisse,pp.348, 408. 

17. Marx, .Capita 1 'l, 567. 
1 

18. Marx says: "Modern industry was cripp1ed in 'it's complete 
'(jevelopment, so ,long as its characteristic instrument, the machine, 
ow~d its existence to personal strength ,and personal ~kill, and 
depenc;l&d on the muscular development, the keenness of sight, and the 
c~n,ni~ of hand .... Il Capita 1 l, 361. J 

.~ 

19. Ibid., p.353. 

2Q.\.. Ibid., p. 3,64. 

2l. Ibid. ~ p.351. " 1 

22. Marx, Capi ta l 1 II, 264-5. 
, .-
ç3. ·Marx points out that,the inqividual' capitalist introduces 

the new machines in order to acquire short tenn pr.ofits. Capital III, 
264. "During this transition period, when the use of machinoery is a 
sort of monopoly, the profits are therefore exceptional ... .''' Capital 
I, 383. "As the use of macninery becomes more general in a particular 

rindustry, the social value of the product sinks dowrl to its individt:ial 
value .... " Ibid. 

. 24. Marx says: "Just aS' the capital ist mode of A]roduction 
promotes the devèlopment oif the productiVe powers of tècial labour, 01'1 
the Qne hand, so does it whip on to ~conomy in the èmp'l'oyment of 
constant capital on the other." Capital III, 86. 

25. Marx, Capital 1'1369. 

26. It must be pointed out that Marx does not specify a level 
'of output in, discussi,ng ,the employment effects of technological çhange. 
It is the magnitude of capital to set labour in motion that he stresses. 
The resulting output may be the same, smaller or larger •. What he 
emphasizes is that the machinery'diminishes "the number of workmen , 
emp10yed by a given amount of capital." Ibid., p.383. levine argues, 
on the other hand, that Marx assumes a gi'ven output in order to demon,
strate technological unemployment. p.6. We will show that'even if the 

\ putput exp~nds, Marxls technological unemployment is possible. 

',27. Marx, Capital 1,369. 

92 

28. Marx states: "The economy realised by a certain capital' / 
within "its own l ine of production is fir~t and foremost am economy in labour, 
i.e., a reduction of ~he ~aid labour of its .labourers." Capital III,82. 

: 29. Marx, Capital r,I~4l0-12. landes also says: "For the British' 
employers the best remedy ~or insubordination was technological unemploy
ment." p.190. 
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30. Marx, Ca~ita l 111,212. 
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, 3l. Marx, 
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Ca~ita 1 l, 407. 

, 32. Marx, Ca~ita l II, Part l , Chapters. r-~II. 

fi 33. Marx, Ca~ita l l , 202. 
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34. l bi d. , p.204. 
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35. ~arx, Caeital II, 404. "",, 
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36. Ibid. ,pp.352, 382-3, 400. He often, refer's to the capital 

advanced. TSV II,.,1.04; Capital Ir., 257, 260, 267. 
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37. Marx, Caeita l III, 111; Capital 1, 202. 
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" 38. Marx, Caeita 1 l, 574. 

39. Marx,' Capital II, Part ',,--- I!, Chapters\ IX, XI. 

40. l b id, ,p p. 1 88, .21 9. 

41. See. foo ~note inCa ~ita l I, 572. 
4 , 
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in order ,to simpl if y his argument. Ibid., p.413. 
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tbid., p.574, Also see Capital III, 145-°6; TSV III, 383-5. 
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44. Technical {omposition, according to Marx, is the "growth in -
the mass 'of means of production, as compared wi th the mass of the 
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term, "organic composition Of productive capita1 11 or' lf technological '\ 
compo~itionll to indicate the same relationship. TSV III, 38? 

45. Marx./l,CaRita1 l, 574. 

46. Marx. Caeita1 III, 145-6. 

47'. Marx, TSV III, 381-9. 

48. Marx, Ca ~ita 1 II, 20; TSV III, 388. Hea defi nes the organ i c 
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constant capital in the different spheres of production in order to 
absorb the same amount of 1 abour. Il, TSV III, 387., • 
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CHAPTER l fI 
" ' 

fHE COMPENSATION CONTROVERSY AND MARX 

1. Introduction 

-
In t:le present cnap,ter, \Ile will deve10p further and modify some."of 

the key"theoretica1 concepts and forr:1u1ations introduc~d in the preVll,ous 

chapE'ers. Ive wil,l a1so present and ana1yze t1arx,i,S criticisl'1s of the 

c1asslca1 compensatio~ mechanjsms as they relate to technological 

unèmp10yment. 1ven though Marx's own writings will still be ,the main 
;i 

's~ur~es ~f reference, the views of sème other economists 'Ni 11 b: uti.1ized 

in order ta c1arify Mfrx's tlleoretical .. apparat.us. Kruse's wo"rk in a Qon

Marxist tradition will be a major source in c1arifying the meaning of 
1 

compensati on. 1 

. ~ 

tt is our belief that the following ana1ysis incorporates the essence 

,-

of Marx on 'the question of techno1ogica1 unemp10yment and compensation' even, 

though the speclfic arguments or formulations that will be de.ve10Rep in 

this chapter cannot, admitted1y, be 10cated as such ln Marx. Rather, they 

are the synth~,l~S and, to a degree, an i nterpretation of Marx' s arguments 

carried ta their lagica1 extension. . . 
, " 

The main thrust of the present cha'pter is to develop Marx's theoretical 

framework in which the comp'ensation controversy c'an be ana1yzed. The 
l , 

.. 

.. 
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'", -t ~ 
classical arguf!1ents and Harx's critique of them will be sturli.ed with a 

,view to evaluate this the.6retical apparatus .... '\he survey of the classical j 

compensat~dn mechanisms will be a limited one. More comprehensive surveys , , , 

have a1ready been done by a nUlllber of eGonomists such aS Go~rvit~h,2 
, .(' 

Kahler,3 and Neisser. 4 
• 

tt, 
1 

It is our contention that the theoretical approach to be deve10ped in 
:? ' 

<,. thlS chQpter is consi.stent with Marx"s,claim that no automati.c full 
1 J 

compensation for the technologically displaced labour is guararlteed through 

the di rect and ; ndi rect short terrn effects. 

(-''-.' , 

'~Je will, in our presentation, i,ntegrate sorne of the neo-c1as'sica1 

viel'Is on comp~ns~tion wit~ the classical views. Hm'Iever, since our 

objective ,is not to undertake.an ext)austiye survey of these arguments but
l 

lf" . > , ",,' _ 

,to ,cl arï fy Marx' 5 cr1 ti que of compensa~i on, we wi 11' not attempt ta present 

a 11 the different aspects' of the neo-cl ass; dà'l ~nts. In th,e append1x 
... . "" 

to this chapter, sorne of these arquments will ,be present~d. In particu'lar, 
il 

the ro1e of interest rate t'n reversing the bi'"as in capital using J~arx,ian 

techno10gica1 change will not be emphasized. This has no ,place either in 
r ~I 

''"Marx's or in t:,e classical economists' treatment of the question of , 
.. 

tethnoJ ogi ca 1 unemp 1 oyment. S1::ated differently, the ques tion of compensati on 

for the displaced warkers through the creation of employment will be 

discussed on the assumption tA"'at the machines do displace labour. \,'hether .. 
. a ,reversal in tec~iques in the ,future can serve as compensatioli' l'Jill not 

~ 

be presently di'Scussed. In the ,appendices to this chapter and Chapter IV, 

this possibility is eva1uat~d with respect te the i.Q.~luence of'the ch~nges 

in the relative priees resulting fram an initially labour disp1acing 
.' \ ': . " 

technology. ' This is done in arder to see \'Jhether Marx ignores the role of 
'. . - ( ) , 

relative priees, in choosing a cet-tain type of technology. 
, ' 
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2. DElfinition of Gompensation 
) . .' 

" 

1 n Chapter II, we have' a ~ re,ady seen that, accordj n9 to Marx, 
,. 

te'Chnologi~l chan\ge qisplaces labqur upcn t~, ad.oPtion o.f the n,ew machine . 

The, new maç~i~e, in this context" does not, re~er °to·a new,T~produced' ." ~ 
... 

machine of the same kind replacing an ol,d machine which· has been worn outY~ 
1 ~ , 

" 
It refers t6 a machine which embodies new technology, i.e., it is, 

'" 
gualltatively different fram th'e' old one. 

, 0 

, Sil')ce, according to Marx, the consvuction of tITis new machine 

absorbs less labour than -the quantity di-splaced, there is net 'labour 

.::\ 'displacement when the effects of the stages of construction and adoption . ~ 

are cambined. In thé·fol1owing analy.sis", wewjll choose th~ displacement 
ù • 

of labour upon the adoption o"f the machine as ou~ reference point. This 
<> , 

~s d9n~ because we w;sh to .elaborate on the comper'lsatory infl'uence of the .. 
machine construction. Cert,ain theoretical questfons were deliber.at.ely 

• 

overlooked;n Chapter II in order to reproduce ~1arx's model.o' That1partof 

the Marxian model concerning th'e machine production is, a; we shall see, • 
• ,j 

" ' '; nco)np 1 ete. The theory of compensation cannot be ~di scussed by assumi ng 

that the machine'~onstruct;on can only, be a source' of pa,rtia.l cO,mpensation: 

Further el abora t ion i s req u; reèL <) 

:,; 

However, the choice for the a~tual adOjtion of the new machine ,a~ a 

. reference .po; nt pos~ a probl em in terms --'J'V the time sequence ,of the 
't - 1 //-' " 

r' 

events, associ,q,te'd with technological cflange.:. nie constr~ction of the, 

machine precedes' its adoption.-, ... It has been argued by Kruse th'àt because l ' 
- . t ' '" 

of this th~ machine construction should not be considered as a compensaiion.~ 

As we \'Iill see, s~ch a contention cannot be maintain'ed once com'pen,sation: is,\ 

fully defined. 

\ c _ , 
\ 

.Ji 

'. 
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The central question ta answer withi~ thé analysis of tompensatipn 
,. • 1 l ' 

~ . 
;s whether the market system provides any automatic mechanisms to . .~ 

compensate for the Vlorkers who are displaced upon the adoption of the 

-new machine by creating'~dditional enployJent. Thé-,oj.ltimistic Vlew is 
- "., 

100, 

'that, barring temporary inconveniences involved in the )l1ovement of labour 

from one occupation ta another, there will be fUll or more than full 

·compensa~ian., In. other ol'lords, the di spl aced workers or even a l arger 
-

numb~r will find employment as d consequence of the particular technological 

change. The pe~simistic view as exemplified.by Marx holds that, at best, 

a partial compensation c fi take place. This meàns that on1y a part of 

the ~isplaced' workers will find e~p1oyment. ~et, this question cannot be 

answered withaut defining w~at we,mean by "compensation." A remarkable 
. ';... .~ 

. degree of,confusion has been generate~ in economic literature due ta the 

absence of a clear theoretlcal definition. ~As a result, the question 
" 

.~_ itse]f remains unclear, and So do the attempts ta answ~r it. 
'r.~ ,. J t!\. 

.The most c.ommon' answer ~o this question, as we have indicated in l 

Chapter l, is in'terms of hist6rical observations. Mentor Bouniptian, an 

-econo~ist who h~S discussed~he question of tec~nologica1 unemployment in 
v' 

a theoretical context and crr-ticized Lederer1S pessimistic diagnosis, 

ultimately relies on' a historical observation to support his conclusions .. 
~ 

He states: "The facts arè there to prove this assertion: For a century 

and a half the rapid progress of the-techniqu~ of productibn ~as n6t 
, \ 

reduced the number of~'workers. 116 As we wlll see by the end of th; s 
• "t p 

chapter,. the theoretical 'r.eason's eiven by Bouniatian an~ear'lier ~y 
tkCulloch are-not sufficient ~or t'tlis assertion. If the capitalist-,system 

creates increasing levels of employmertt due ta the gene: proce~s o}o 

ecanomi c grO\'Jth i ndepe ndent l y 0 f 1 abour di s p 1 ac i ng techno l ogi ca 1 chkge, 
- - ---,\ 

o ' 
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such; an .~xpansi on in employment c~nnot be con~idered 7compensa ti on 

technologieal unemployment. 1 
~+- ~ 

for 

For compensation to h~ve a clear tneoretieal m1an1~g" it must be 

re lated ta the speei fi c changes associ ated with te/hno l agi cal change. 

compenS~~ion, whe1:her partial or full, e~n be said to have tak~ee 
only if the changes directly or i~direetly C~~~d by' the initial teehnalogical 

\ t~ 
change are sufficient, to create employment . ."In other words, one must show 

, that the mechanisms which bring about compensation are the direct or 
Il 

indirect results of the changes associated with the new machine that 

displaces labou~ upon its adoption. Other types of technological cha~ge 
--

or government polleies that occur i ndependently cannot be used to prove ~. 

compensation. 

necessari ly or 

Compensation '~an be shawn if these changes ar; shawn to"~.:/ 
normally linked to the technological èhar'l'ge that displaces 

labour upon the adoption of th~ new machine. 

'-
This general definition"of compensation must be the only relevant 

.~. " 
~ one t'tl the, ~nQalysis of technological unemployment upon the assu~ptioR t;,hat ". 

o 

the new machine displaces labour upon-its adoption. If the nÈ!w'mac~ine\\\ , ~ 

1 • " ..... 

does not displace labour,but serves as a substitu~ for the.oJ:d·maQhine 
, .j 

• without an outlay of addit.ional constant capital, or if Ü represents a 
, ~... 1 r,. / 

saving in consfa~t capital a~vanG.ed, then t!;ie controversy over compensation 
, 1 

becomes irrelev~nt. Even though the latter may stil'l disp,lace labour"~ this 

type of technological change will, for the most part, free both constant 
- ~ ~ 

and variable ·capital. Then, the creation of an e~ual amount of employment . ' , 

, 1 

will -depend on the demand for lpbour by the capitalists, i.e., on 
, -

profitable investment opportunities' and not on the relative scarcity of 

capital caused by t~e change in the' composition of capital .. It is this latter 
1 

~ concept that underlies the Marxian technological unemployment. In this 
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" sense,'compensation will be ~nalyzed by assuming that the capitalists 

utiljze all,their capital and that investment opportunities are not a 

barrier. As we will see, the~lassical compensation argument 1S a1so 

trèated within a 'context when Sayls' Law holds. 

A definition of compensation eXlsts in a less developed form in 

Kruse. 7 Heertje states: , 

According ta Kruse~s view with which 1 agree, 
compensati on in the' stri ct sense exi sts only if 
capital needed is formed as a r.esult of the A 

introduction of new technology. This view does not 
exc1ude, of course, the possibility that in reality 

" the disappearance of technological unemployment, is " 
to a large extent due to capital formation oc~urring 
independently of technologica1 change, so that 
compensation in the broad sense takes place. 8 

This view is ver.y similar to that of Mar,xls. He states: 

... [I]t'must be shown that machine~y does not 
deprive the labourers of bread. And 'how is this 
to be s"hown? By the fact tliat after a shoclt (to 
which perhaps the section of the population which 
is directly affect'ed cannot offer any resistance) 
machinery once again employs more people than were 

, emp10yed before it was introduced - and therefore 
Dnce again increases the number of productive 9 
1abourers and restores the,former disproportion . 

. 
. The l atro'urers that are thrf:lwn out of work in any 

branch of industry, can no doubt seek for emp10yment 
in sorne other branch. If they fi nd it, and thus 
renew the bond' between them and the means of 
subsistence, this takes place on1y by the inter
mediary of a new and additional capital, that is 
seeking investment;'not at all by the interme~iary 
of the capital that formerly employed them and was 
afterwards converted into machiner1. l0 

102 

'Presently ignoring concepts such' as "pro.ductive labourers,lI and 

"disproportionality", it is clear that, Marx i's relating ariy.possib"le 

compensati pn ta' the particula'r tec.hnological change and' not to a general) -

growth process independent of i,t. In his discussion of profits as, a source 

of compensation, this theoret5cal approach becomes more ex'plicit. It is 

only the accumulatiQn out of pràfits which arise directly or indirectly . , , , 
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from the reductian in the labour costs of prQductlon upon the displacement ,. 
of labour that can be considered as a source of compe~sat;on. Any 

additional surplus originating~from sources independent of the part;cular 

technological change cannot, in Marx!;pe legiti~atelY discussed in the 

context of compensation. It is lnteresting to note that neith~r 

Heertje nor Kruse makes a reference to Marx with respect to this 

similarity in their views on compensation. 
/) 

1 

> • The definition of compensation in Marx remains ambiguous at this 
\ 

r· 

point. There are further theoretical difficulties that need clarification , , 

. with respe'~t to both Marx's approach and compensation in general. The 

following discussion will perform this task. Yet, we must indicate that 

Marx never gives a precise definition of comp~n~tion outside the 

quotations citea. In fact, one can even trace contradictory statements . , 

in his discussions. Cons~quently, our attempt t~ arrive at a tenable 

interpretation is based on the general th'rust of his arguments. I,le will, 

however, underline many,of the ambiguities and contradictory statemen~s 

in\ Marx throughout the follo'tling discussion. ' 
~ 

(i) The analysis of technological unemployment and compensation must 
' .. 

be undertake!1 at an aggregate level. The ,impossibilit,y of full campensati'on 

cannat be defended on the grounds that the particular workers displaced 

may remai~ 50 for ~xtended periods even though an equal or a larg~r 

number of other workers ;s absorbed. Such a def;nition of compensation is 
, , 

a limited one which does not bèlong ta an analysis of the effects of 

machinery on the aggregate levels of employment., It is relevant only in 
. , 

studying the effects of technological change on certain skil15 or groups , 
) 

of workers. At times, Marx uses-this argument td crlt;cize the compensatlon 

theory. He often refers to the "same identic'al workmen" displaced •. 11 

1 -"< 
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This concern.for the particular workers who may remain unemployed is a 

recurrent theme in Marx. Yet, such a'narrow definition of compensation 
r 

is not behind Marx's t~eoretical criticism of the compensation theory. : 

lQ4 

'1r' • 
His use' of the concept of the industrial reserve army in' conjunction with 

technological change is evidence that he is considering the effects of 

technological change on aggregate employment. This apparent inconsistency 

in Marx's works disappears once we recall, from Chàpter l thqt his 

theoretical model j·s an abstraction from the actual differential effects 

of technological change on', ~9.! exampl~, the composition of the labour 

force and skills required. These effects must always be cQnsidered in 

the real world. But these ar:;- not the basis of the model Marx uses to 1 

refute the classical arguments on full compensation. 

A further advantage-of the aggregate analysis ;s that the effects , , 

on, emp,loyment may not De observed in the particular firms adopting the' 

new machines. The djsplacement may occur elsewhere if the ado~tion 

process i s s imultaneou·sly accompani ed by a flow of capi ta l, from other 

fi rms where it \lias previQusJy advanced. The 1 abour di spl acement wi 11 , 

then, be shifted to these finns. The micro and 'sectorial models that 

were developed in Chapter II abstracted from this aspect. , . 
I~· 

(ij) The meaning of compensation requires further clarification. 

Should it refer,only to jobs created or should i:t:also satyfY a furth~r 
, conditi.on, i.e., ~ unch'anging wage rate? l'n Ofhe? \liards, if there is a 

t> crea ti on of jobs th rough the changes associ ated with the 'i\troducti on or--
the new machine and the real wage rate sinks below~the le~e~which exist~d 

l ' , 
before the change, should l'le consider the additional emp-loyment .as 

r 
compensation? There might be a comp~nsat;on of jobs but notQof wages. 

\ 

rlathan Belfer limits the meaning of compensation by specifying tne 

addition~l concjition that the ,displaced workers are not absorb,ed at,lower 

l, 

f 

, , 
1 ! 

, 
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wages. 12 1 
In this sense, empl'oyment at 10\ofr wages wou.1d not be a s?urce 

\ of .compens a ti on. 

(> 

We will not,add this a~ditiona1 condition in defining compens~tion. 
l ' 

BeYfer's specificatJon has me it in ana1yzing techno10gica1 unemp10yment 

105 

'J \ A 
ln an economy characterized by wide wage differentia1s. Its re1evance to 

underdeveloped countries wher~ the displaced workers may be drlven to 
, , 

labour in intensiv~ 10vI paYin1 jobs is obviou~i' Then, compensa,ti"on" only 
1 

inlerms ,Of employment mày not be ... an interesting questlon to deal wtith . 

The direct and indirect effect of technoloqical change on income 

distribution will have to be s udied togeth.er with the émployment effects . ... 

It can even be argued that the condition on the wage rate shou1d 

al so be ful fHl ed if compensation i s to be defi ned in a Marxi an context. 

Marx gives sorne support,to this when he criticizes the classical 

'~compensa~i on mechani sms by poi nti ng out that t~e di sp'~ aced vlorkers may, 

at 'best, be driven to handicrafts. IIAnd even should trey,fino employment, 
-

what a poor look-out is theirs! Cripp1ed as they are by division of 

labou~, these poor devils are worth sa lHtle autside their old, trade, 

that; they cannat find admission into any .in,dustries,' except a few of 

inferior kind, that are supplied with unde~pa.id workmen." 13 The clear 

imp1i~ation is that he does not consid~r t~is as compensation. Moreover, 
, / 

he argues tttat the industria1 reserve army "exists in levery possible form. 1 
Every labourer be10ngs ~~o it dùring tlJe time when he is only,p~.rtial1y 

employ~d or wholly" unemployed. n14 Hen~~, underemployment also ~ppears ta 

be part of the industrial reserve army . 
. ~ , 

.' 

This source of difficu1ty can"once again,' be ~solv~d when one turns 

ta t~arxls' pure 1ffodel\,which ignores these wage differentia1s at a g;ven 
'" -

o 
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• time~In fact, in this model these distinctions between handicraft and 
;fiR" • ! 

more capitalistlc branches have disappeared.~ The econamy reflects a 

,similar organic comp~s"ition, of capital in all or most branches. Wages 
/ 

• fl uctuate over time, and these tl uctua ti ons do .â'ffect .the rat~ of 
.;1 ""'0 

/ 
\ technological change of the Marxian type. ~, also shows, as. we will 

dro 

later analyze, that wage flexibility is a source of compensation: - ' 
lhus, 

in Marx's mode"], there is no justificatlon tQ limit the concept 9f 

compensation by requiring that it should occur at'~he same wage. The 
, , 1 

, ' 

best'~ay to int~rpret this is to assume that, in the advanced capitalism . ' 
depic'tep by Marx.'s theoreÙ~~ll model, the rower wage rate resulting from . 

{>. 

unemPloymrnt does not impl~ underemployment. In this way, we will limit 

compensat1on to em'p l oyment only, .wi thout bei ng concerned about the ,-
~ ~ . 

different1als ,in the wag~,:ate caused by technol,og,:cal change at any given 

time. 
1 

In the previ ous chapter, we have hel d the voJage rate ç.onstant and 

uniform durin~ the machine construction and ~pon its adoption. In the 
, . 1 ~ 

present chapter, the subsequent change in the v/age r~te as an indirect 

i' , 

effect will 'be part of the compensation process. In our simple fonnulations, 

,an unchanging wage rate will still be maintained for mathematipal /:,..,_ 

conv~nienci' Th; modifications will be clarified in our lit~ary 
~xpési.~ion. lri t~ classical arguments,., compens.ation through'changes in 

l 'r ) fi '" fi' 
the wage rfte was rarely consider,ed. ,Moreover, it was often nat clear 

whether they were di~cu~sing ihe eff~cts of technologic~l change on 
1 

emPloymentlor on_:he li,ving standard of the w.orkers. 15 In "i,he discussion 

'of price f exibility, it wi"ll become clear that McCulloch's analysis is 
i " 

often in t
' 

rms of compensation of wages rathe~han of employment. He 
l , • 

tends to ass,odate the i ncrease in the rea l wages of the 1'rkers due to 

.. 

J 
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increased productivity with a simultaneous~compensat;on in employrnent. 
, 1 

On the ot.hèr. h and, Ma rx 's crit; q ue ; s ba;ed on émp lt.n t effec~s even 

though he also points 'out the eff6lcts on' the incorne êlistribution and l'lage . ., 

\ rate. His definition of compensation, however, i~ basically in terms of 

,d 

emp l oyment. " ' 

, "" '\ '(i.ii) A final definitional difficulty a,rises due to Marx·s distinction 
l' 

between ··p,roductivell~and'lmproductivelllab·our.16 Marx·s distinction is 

very simi~ar to that advanced by A. Smith. It is obviovs in Marx·s 

crittcisms of Ricardo that he fo~s not consluer, ~mpl~y~nt ;'n unproductive 

servi ~e?," as ~ so~rce of compensati on ~or the" di sp l aced workers, 17 He, 

~ defines 'prodj1tttve l~our as labour Which,'produ~es a surp;us', {npr6ductive t ç' ~ 

labour, on the other hand, provides services, for the 'capitalists or • 
~ .'" .n, .~ 

""IJ" 

producti ve, wor'kers but does not produce a s urtfs that can be used to 

" employ other workers, ,\ " 

, '. 
y!e need not go through the controversy centered orr the val i dit Y of 

.. , 1 

such a dlstinction.'W In our case., the relevant quest10n is whether'this 

distinction is important for the study of technological un~loyment and 
o • '" 

'compensation, We will maintai~ that it is not impor\a~t for' a study that 

emphasizes the supply of capital. As long as the-~ital t~at is freed~, 
upon the introduction of the new machine is large enaugh ta a~rb the 

displaced .workers" it is irrê\evant whether SJJch absorption takes place in 
<' 

personal services consùmed by the capitalists or in further accumulation 
<1."'" 

leading to the productlon of commodities fsr sale. The only significarit 

difference between th~,two types of emp16ymenf l'e in. the amounts of .... 

constant capit~l req~·red. SpendJng on se~v;ces may require much less 

constant capital per \'iorker and, thus, lead to a greater deg'ree of labour 

:" 
' .. 

(, 

'-
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f the production of materi-al 
_ • h 

. ' . constant capltal. It can, 

howeyer, be argued that compensatlon in the service sector can be a 
;.;)0 

c ~. misleadiog incfl'cator since the ser.vice sector is slower in adopting 

" . 

\ 

t 
labour saving technology. The distinction may be an imp~~tant one· if one 

attempts to analyze compensation by observing the real world. Then, the 

slow rate of mechanization in the service sector relative ta the sectors - ) 

producing tangible commodi,ties will appear to be a source of compensation. ,.. 

~et, given the theoretical definit{on of compensation in its-narrow sense, 

such a differential in the organic carposttion of capitals cannot 

legitimately be called compensation unless it can be shown that this 

di fferenti al i s due to the high rate of growth in q in other sectors of .. the ,. 

economy, i. e., thi s growth in q in some s~ causes a reduction in the 
'" 

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 

rat~uè to technological displacement and the availabjlity o~ a larger 

~reserve army enable the expansion of the service sector at much lower 

wage rates without introducing labour displacing machines. This sector, 

\. then, would,absorb the labour displaced, and it would be characterize'd by 
\ . 
~aboùr intensive techniqUeS~ S,uch an analysis in terms of dual sectors 

does not exist in Marx but often has been advanced by l ater economi sts ' ' 
, 

following the Marxian tradition. 
-( 

H. Braverman underlines the importance 

of this mechanism in caPitalism. 19 
, But we 'lso observe that the modern 

economy' has started ta experience the introduction of labour displacing 

m;lchines in the service sector as \,Je", for exam)le, in banks. 

We will continue to assume that there is a tendency towards uniform 

-. q 1 S across the economy. 20 Whether the capital i st sys tem will ,'deve l o~ 1.n 
t_ 

/1 

-~ 

/ 
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such a way 50 as to maintain large di,fferentia1s in q among different 

sectors is a larger question which cannat be answered on the basis of 

Marx's writ~ngs. The more clear impression from Marx's writings is"that 

the" system in i ts pùre form w;'ll 'be composed of sectors \'/hfch are more 
" 
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'or less alike in the types of technology they use and in the compositions' 

of capital advanced. Whether this is a realrsti~ assumption or nbt is 

something we will not deal with in rany detail. t~e will, however, often 

refer to th~ossibility of dlfferences i~ q that may exist at any given 

time without establishing a causal relationship among them. 

Itl viev/\'ElJ the clarifications made up until nOW,'we can formulate~ .' r 
more complete definition of compensation to study Marx. Compensation 

exists if and on1y if th~ changes directly or indirectly associated ~ith 

a particu1ar technological change that displaces labour upon its adoption 
.-

l ead to 'a creati on of employment under the condition of a uni form q at 

a given time., 

, 
This definition is more restrictive than the one given by. Kruse which 

1-
was indicated earlier. The specification of~ establishe,s the differenc~. 

However, this specific,ation need not be interpreted too strictly. 

Abstracti ng from the damage 'that different q' s at a gi ven time do to ' 

Marx's labour theory of value, the possibility of different qls in the 

economy does not serious1y dàmage Marxls refutation of'the compens~tion 

argument. As long as thes~ differ~nces ar~ not v,ry la~ge, Marx's ana1ysis 

ho1ds. If large differences in q are used to prove a significant degree 
.> 

of compensation, it must be shown that the diffe"renées in q are cà"used by:' 
. . 

the particular forms of technological change displacing labour. Otherwisè, 

the mere existence of these differences cannot be ta ken as a theoretica1 
~. 
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necessi~. Since Marx--assumes th.at in a developed capitalist system qls 

wi11 tend ta be similar because of pervasive technalogical change, we 
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p 

will maintain the assumption of a uniform q at a given time which, hawever, 

ten8s to increase over time. 1 

The general outline of the theoreticai appraach to compen~ation has 
p , 

_"'\ ..Ir 

been specified. Thel'resr of the chapter will show that Mal:x's arg'uments"---
,. '1 r--_--" .. ...~ 

are within this f\,amework even thaugh he never explicitly:develops it:~~t-' 
, " 

His criticisms of the classical compensation mechanisms can only be 
.. ( ~--"" 

understoad by appl}ing this theoretical apparatus. It may be said that 

th~ limitations placed on the meaning of compensation are arbitrary . 
. 

However, on the basis of our previous analysis, it is the contention of 

this studt!nt that the effects of labour di'sp1.acing technology cannot be 

treated in a theqretical fr~mework which does not specity the necessary 

..aSS~~Pti ons and the 1 i nkages. ~~tîôns bas~d on ~pbsérvati ons fail to do 

50. They come close ta being tautological statements ,of this kind: 

No technologisP1 unemployment occurs because we,see increasing levels of 
'l\ 

employment in the long run. In the Marxian model. compensation takes a 
\ ' 

very speci.fic meaning which cannot be c~allenged through observations" 

alone. If 'one is ta defend .the case for full compensation, one must base 

~ thi s defence on' a ri gorous theoreti ca 1 foundati on whi ch speci fi es the 
\ ~ . -

'~sumptions and the associated directuand~indirect changes that can be 

considered as, legitimatesources of compensation. 

'" Before we proceed with the following sections in the present chapter, 

we will list the changes which are directly or indiTectly associated with 
t ') 1 ~ 

the labour di5placing technological change .. 

, 1 

; 
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Direct Changes: 

Indi rect 'thanges; 

(i) Construction of the new machine 

(ii) Adoption of the new ~achine 

,/ 

o 1 
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, . 
(iii) Changes in the price of the product produced and 

: 

" 

changes in the level of output upon the adoption 
; 

of the machine 

(iv),Changes in the wage rate due to displacement of 
• .. 

labour upon the adoption of machines 

(v) Changes in the surplus (profits) 
~ 

We will use the terrns "direct" and "indirect" in order ta refer ta 

the effects of these ohanges on emp1oyment. They correspond to.-our 

definition' of short terR'P in whidtimtial ~ccumulation is ruled ou~. The 
/' 

di rect changes, have an immedi ate impact on emp 1 oyment. They are the mo?t . ) 

visible effects. The indirect ,changes will norrnally tak~ a ,longe,r time ta 

. be felt. In each of these changes, VIe ,are interested mainly in the 

emp10yment >effeets and ,~ot in a thorough analysis of the 'complex 

relationships among all the changes. 

It is difficult to specify' a'real time s'êqueF)ce, for the i·ndirect 

effects.\ .. In a realistic context, extra' surplus'will be realized before 

('ii) or (iv) ;ecur. Once the technological ~hang~ is diffused, the 
o 

subsequent priee decrease' will reduce and eliminate the surplus. Given 

sorne working class resistan'cé, the wage flexlbility may not become 
"" 

effective or it rnay do 50 much later. The indirect changes are also 

interrelated. The changes in priees of eommodities affect the real wage 

rate a~d, eonseq~ently, the surplus." Several, of these key relatioflships 
, -

wil.l be developed in the Marxian seh,erne of thought in or'der ta trace their 
f' 

compensatory i nfl uenee· on emp 1 oyment. ~,Ie do not~ need to attach a speci fi c' 
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time sequence to the indire(c\ effect~ given the cO,mplex relationships amang 

them. ~n the other hand', 'the direct effec'ts, i.e., (i) and (ii), have a 

~ ~ clearer time sequence. ~~e will use land 2 ta refer to time periods 

'corresponding to (i) and (ii) respectiv'ely, and 3 will be used in general 

for the time period \'/hen the indirect effects are felt on employment. 
t 

It should be noted that these numbers refer ta specifie moments when the 

"Changes'\ave been campl eted instea~ of Ito actual ,lengths of time in those 

per10ds. 
\ 

Abstracting from the problems associated with the turnover which 
, 0 

we have a~ready discussed, the levels of employment \'/i~l be conc~ualized: 

as the num~er of workers empJoyed at any of these.moments. 'y 

He" can now speci fy the notations correspanding to the aggregate 

levels of ~nfpioymerit in' 0, ~~, 2, and 3 where 0 refers to the period 
" 

" before the construction of the machine, i.e .. , the period preceding the 

,changes. Since we have used the notation N ta indicate levels of 

employment at the le~l of two firms or two sectors, we will now use the 

notation L to refer to aggreg~te levels of employment and, thus, avoid a 
1 ·'b .... 

possible source of confusion. 

Aggregate level of employment before' technalogical change, i .e.A
, 

1 •• 

before the direct and indirect changes JI 
,A,ggre'gate level of employment during th~ construct1'~m of the new 

1, ( Iilachines 

Aggregate Tevel of employment upon the adoption of the new 

machlnes 

L3: Aggregate level of employment once the indirect changes have 

occurred 

These notations and the subscripts will ~e maintained and frequently 

referred ta in the rest of th;.s ch~pter. It should also bJ noted that the .-

f 

l , 

. i 
1 . 
1 

1 

j 
, ~ 
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direct and indirect changes 1isted and theirèmployment effects~co~respond 

tô Level r analysis which was outlined in Chapter r. 
~) , 

\ ~ ", 
This list does not exhaust all the'possib'le ctianges~tilat" can beC 

associated with the Marxian type of te~h~olog;cal ~hange. ~ther ~hang~s 

such as "tapital destructlOn, centralizatiorf and toncentrat~on will be a _ 

part of the long term accumulation model and a'lso'a part of th~ analys,is 
, 0, 

J of cri ses. This restri cted 1 ist oLchanges correspondS;. ta the c6mpensation 
, -

/ mecha$m advanced by the classical economists. It is an appropriate 

framework for our's_rt tenn -analysis. The neo-classical factor-
" 

substitution mechanis~is not listed here mainly because it does not 

" . exist either in Marx or ifî'the clas.sical thougrtexplicitly. Sorne aspects , -

of thf, s m~chani sm wi 11, be br; efly referred to in thi s chapter and i ts 

appendix without developing it in a comprehensive fashion. 

In the next section, a brief review of the classical compensation 
, 

mechani srns 'i1Ï 11 be undertaken. The thrust of' th; s presentation \'/; 11 'n,ot 
. 

be ta review the ideas of all the classical economists on the question' of 

machinery. Our approach is to revfew and evaluate the main ideas among , ' 
• ~ • Jn _ 

the classical -economists fram Marx's perspective and on the ~sis of h.is 
~ 

critique. The direct references to McCulloch's work are not from Marx. 

In our opinion, they constitute the compen?ation theQry criticized by 

Marx. They are not exhaustive and must,be conslderej'as a vehicle tb 

clarify t~arxls critique. 
\ 

3. Classical Mechanis~ and Marx 

J, 

~ , 
The clas,sical economis ,with a few exceptions, maintaiJled a theory 

of full autom 1 c the jobs «last because of techno1ogical 
, 1 

l ' , 

change which 1 abo'Ur will be fully compensated for through the 
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market m~chanisms. In fact, these mechanisms may even lead to an increase 

in total employment, i.e., L3 ~ LO' Marx, in his..;critique of the ClaSSic.a;\ 

arguments, states: "James ~1ill, Ma'cCulloch, Torr~~s, 'nior~'JOhn St~art 
, 

Mill, and a whole series besides, of bourgeois politlcal economists insist 

that all machinery that displaces wo~kmen, simultaneously and necessarily 

sets free an amàunt of capital adequate to employ the same identical 

"'0fen. ,,21 

Hhat is noj: explicit in this quotation is' as sigmficant as what is. 

The ~st does not include Ricatdo and Barton. Neither does it include 

Sismondi or Malthus. l'et, it is significant to note that Schumpeter 

calls 'Ricardo "the father of what Marx called the Theory of Compensation_-
" 

J • 

the theory that the warking class is being ~om~ensated for initiaj 
'\ . 

suffenngs, incident to the intrQduction of a labor-saving machine, by 
".... ~ f!. f'''' 

favorable ulterior effects." 22 Sch'umpeter believes that Marx wks wrong 
,,~ 1} 

in "cons~àing an entirely unrealistic contrast between thes'e men ,f 
p , ~ 

[J. t~ill, McCulloch, Torrens", Senior and J.S. Mill] and Ricardo. n23 l.Je 
\ 

believe that Schumpeter's observation 1s correct. W~en one reads 

Ricardo's chapter in.its entirety, one sees that he did not thihk that 
f".' , 

labour displacement would betpermane~t. Moreover, it occurred only when 

the gross revenue fell du~ing the construction of the machines. Ricardo 

says: 
\ 

The state~ents' which l have made will not, l hope, 
lead ta the inference that machinery should not be 
encouraged. To elucidate tfe principle, l have been 
supposing f that improved machinery is suddenly 
di SoCovered, an,d extensively'used; but the truth is, :; 
that these discoveries \are gradual, aflô rath~ operate 
in determining the emplayment of the capital which is 

\ saved and accumulated'2~han in diverting capital from 
its actual employment • 

, 

- \ 

Obviously, Ricardo links ~he probl~m of unemployment to~suddenness 
/' 

-. 

? 

\ 
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, 
introduction of the machines as well as to the temporary reduction 

\ 

\ 

l, in the \'iage fund. Yet, he believes that, once the new machines begin .. 
to operate and the output is expanded, labour displacement.will be 

c9mpensated for.' \1e will see that Marxls analysis differs on both grounds. 

He does not tink the proble"m te;> suddenne-ss. Neither do~s he think that ~'"' 

the expanded output generated througn the use of the machines will be 

~uf~icient ~ absorb th; displaced \'Iorkers. Even if~he expanded output 

i~ large enough, he does not thlnk that there 1s a necessary rela~;onship 

betw~en this output and the displaced workers." Hente, one cou1d say that . 
Ricardo should also have been on his list. Hi s references to Barton, ~ 

on the other-hand, indicate that Barton saw the nature of the problem 

more cl~ar1y.25 t~e will cite Ricardo again to underline our evaluati-on and 
• 

that of Schumpeter: 

\ 

I have before observed, too, tha~the increase of net 
, inr;orœs, estimated in commodit.ies, which lS a1ways 

the consequence of improved machinery, will lead to 
new savings and accumulations. These savings, it 
must be remembered are annual, and must saon create 
a fund, much greater th an the gross revenue, 
originally lost by the discovery of the machine, 
when the demand for labour will be as great as before, 
and the situati on of the people l'Ii 11 be sti 11 further' 
impr~ved by the increased savinqs which the increased 
net revenue will still enable'them to make. 26 

r .. 

Us~ng the,. notations s"pecified earlier, ,ln Ricardo, 

to L1. vIhen tl,le r.1achines ar~~doPted, L~ would be 1ess 

Lü \'I0Jlld be equa1 
, 

than La ~nd "'-1' 

HO\"ever, when the ~utput expa'nds due to the ne\v machines, L3 l'Jill be equal 
1" ," 

to or greater than LO' Hencé, more than full compensation can oceur. 

\,fe AlJst note that.\r~cCulloch's views are very elose to this explana-tion., 

Ironically, McCQlloch was disturbed ,by Ricardo's doubts. In fact,:.qiven 

the evidence, he shoul d not have been. \~e have al so shown that Ma-r~ l'las 

critical of Ricardo. Some of the fundamental differences have already 

\ 
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been indicated. 
... 

We wi 11 refer to others' thraugnout thè study. Con~equently, 

i 

we cannat agree·with Schumpeter who states tnat M~rx's analysis added 

nothing to that adva~ced by Ricardo. He states: "Ricardo's teaching is 

i ndeed be i ng SYia 11 owed hook, 1 i ne and si nket :27 , , 

The earliest compensation theory in its most complete form has been . 

fonnulated by ~1cCul1och~ Since Marx does not re'view the argument in al 

systematic manner, we will sumnarize it on the basis Of,McCul1och"s 
t 

response to Sismondi and Malthus who had expressed certain r~servations 

about' the compensati on theory. However, before 'rIe s~mmari ze McCull och ' s 
, 

argument, it is important to underline the basis of his response to Ma~thus 

and Sjsmondi. Even thbugh this will sidetrack us fram the present taik, 

its importance is substantial because it will not only,show ~ow different , . 
Sis~ondi's and Malth4s' doubts are from Marx's critique, but also reveal 

the central point that Marx's critique holds even when S~y's Law is 

maintained. 

Sismondi's and Malthus' doubts are based on the u~derconsumption~st . 
vie'r/. 28 Their criticisl)1 is directed against S'ayts Law. To summari~e 

briefly~ if technological change changes the distributi~n qf income in 
, . 

favour 'o~ the rich, the total income may not be spent on the produced 

commodities, .given, in modern parlance', a decreâsing MPC for thi~ group. ' 

Hence, ?ay's Law may fail and unemployment may result. 

However, in this fom, unemployment is not really due td technol'ogical 

,,' displacement per se but'ta an unfavourable distribution of incomé that may 1 

" 
result from it. Onc~the prop~nsity to consume is i~creased, for example,' 
~. . 

through the luxury consumption by landlords in the case.of Malthus, ' 

unemp 1 oyment wi 11 be el im; nated. 2? The compensat i on mechani.sm wi 1'1 ,:he 
1 

.\ 

, 
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f,ully effecti ve'. , 
1 Tt -1S significant to' note th'at McCulloch's response is directed 

.tow,ards·this challenge to Say's Law. ' Hé argues that since Say's Law 
", ~ 

~--=,,~ , 
will stlll operate, full or more than full compensation must take place. 

As we will elaborate later in this studi, Marx's criticism of the compensation 

mechanism is not dependent' on the fa il ure of Say's Law. In this sense; 
. i" 

it has 1ittle in COrmlon \>dth the doubts of Malthus and Sismondi. These 
-

/ 

two should ~ have be~in'cluded iri Marx's list. He often. refers to 

Sismondi's and Malthus' doubts with respect to consumption demand without 

i,nci~ding them in the, contrciversy on machinery.30 In the chapter on 

crises, vie wi 11 see that Marx al so has 'a vers~-f unemployment based on 

underconsumption. This might have someth~ng to do with his failure to 

include them in his list. \ , .... 

McCulloch·1s theory of compensation is based on Say1s Law. According 
, ", t ' 

tQ him, if the productivity of labour inheases tenfold due to technological 
, " 

chan,ge which initially required less labour in productlon,.. then the 

Ilwea]~h and enjoyments of every individual ll will also increase tenfold. 3l 

If England 1'\'1ere 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 
1 

means of producing all other commodities would be prodigiously augmented?"32 
~ 

rrhere would be general augmentation of the wealth of the society; but 

there would be no exeess of commodities in the market; the increased 
[ 

equi valents on the one side being pree i se ly bal aneed by the i ncreased 

eql!li va 1 en ts on the other. ,\33 

, , 

On the basis of these references, it is not even possible ta say 
i' 

, 

that ~~cCulloch is dealing witn compensation of einployment. He seems ,ta be 

saying that technological. chan'ge will incrèase the output and the livlng' 

.. 

. -



" 

•• ,'t>?-' 

., 

118 

standards in a country. How this becomes a compensation for the displàced 

'workers is unclear. Thi s al so confi ms ,our earll er point that a 1 ack of, 

clear distinction between employment and,material benefits of techn,ological 

change m~kes the ~lassical' compen~ati.()n theory of'~en difftcult to follow. 

McCulloch, then, becomes more specifie and gives detailed reasons to , 

~llustrate the compensation for the ~ni'~al displaceme~t of labour: One 
.. '- . 

mechânism that he advances is the priee flexibHity.34 As technological 

change reduces the per unit cost of production, the prlce decreases and 

the increased demand for the output will expand both output and empJoyment. 
Î- • , 

. ___ In modern context, ~1cCl,llloch's argument can be improved by using. the . 

concept of~lasticity which is implieit in a erude fashion in. the, elasJcal 
li '-

l , 

compensation mec.hanism. If [0>1, the,,,,lncreased revenues \'li11 be s'ufficient'to 

'absorb the displaced workers. 
~ 

McGulloc~,also shows that, even if the 

demand for this particular product manufactured in the teehnologically 

progressive firms does not increase suffici~ntly, i.e., EO <1, tÀe real 
, 

increase in the eonsumers' ,incomes will be partly shifted to other 
., , 35 
commodities where production and employment will inc.rease. He states: 

o 

"The rleans by ~Ihieh the purchasers ,formerly paid Jor the high-priced 

cottons cou'ld not possibly be diminished by.this increased facllity of 
[ . . 

production. 1136 Since the purchasing pm-1er is indestructible, in~re~sêd 

production wi 11 but increase the, real pur.chasing power and' employment. 

T/ryis vOiew ;'sJearlY a,part of the classieal quantity thèory of demand for 
. .,\ 

money. The nominal purchasing power cannot decrease. ~~'Îth·a given money 

supply, the decrea'se in the priee level due to an inereased output makes 

it possible Tor the same amount of money incorne ta purchas~ the expanded 

output. The real p~chasing power 1Qcreases. ,\ 

It i~ obvious at this point that the' rel ationshi ps of 'purchas; ng r"' 
\ 
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power and outp'ut to the absorpti~w of additional workers is not c1ear in 
l~ 

'", r4cCulloch's argument. Ilhat is cleù' in his'?tatements is that there will 

.. 

1 .-

[;le sufflci"ent demand to buy the increased a,utput, i.e., Say's L,aw 

How the displaced workers get reaosorbed i~ yet to be 'e/Pl·~~ed. 
holds. 

As 
" ' • 

A. LBwe points out, the displaced workers also âppear to be bé~j~g Say's 

Law. 37 'Not only the i ncr~ased output creates the demand for tse 1 f but 

also the displaced labou~ éreâtes;"the demand for itself. This v;ew has 

also been stated by Douglas who formû1'ates the compensation theory in 

~erms,of freed purchasing,power and ~elasticities' of demand: 38 

We must note that i/n tqe argument advan~ed by~McCulloch, there are 
( 

two implicit propositiqns, t.hat are assumed to follow from Say's Law. 

We will briefly presen~ them because they are fundamental. in understanding 

technological unemployment and r~arxls critlque of the compen~ation theory. 
,~ (t 

A .. very clea~~ exppsition of the\~wo propositions has been given by A.S. 

Skinner. Much of the following discussion is' base'~on his article. 3,9 ' 

'\ , 

,.The two propositions are: Cl) supply creates its own demand, (ii) there 
> , 

1 

is a tendency towards full, employment. , Yet (ii) cannot follow automatica.lly 
• 

from (i). 'The proposition (i) establishes two equalitie$: one between 

production and purchasing power, and another between purchasing power and 

effective demand. The first equality basically means that incomes will 

"be equal to the value of the output. The second one means that purchasinQ 
• (l. 

power or incornes will be spent on ~he output. Obviously, McCulloch is 
, 

defending the latter relationship-sinc'e th~ first one, ,being alwajs true,t 

cannot be challenged. However, even if,th1s'is true, i.e., all of the 
( , 

outPUt;5 purchased, i,t dO~'S1not fO,l1ow from it that ali available'labour 

will be employed. As Skinn~r points out, it is misleading to associate "" 
,the proposition (i il with Say 1 s Law. 

" d 

" " 
f . 

<--

'-, '" - - ~ 

c" 
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" 
In our,.study, we will be referri~. to propositions taken 

,together as the extended version of Sayls Law. On the other hand, the 

fi«' proposition (i) will be rèferred to as Sayls Law in its narrow or limited 

?ense. 
' .. 

'-'!, 

Marx does not'make a clear distinction between these two pf6positions. 

Yet, we will see that his comments indicate that he is aware of them. 

In the chapter on, crises, it will become clear that in an economy using 
r 

money; he sees the possioility that the first 'proposition may not hold. 40 
, , . ' _ r, 

HO\'leve,r, his anal~Sis .. Of technological unemp10yment ls not based on the 

refutation of this proposition. Even wh en Say~s Law in its narrow sense 

-holds. there will be tec~nological unemployment. The introduction of the 

new machlnes displaces labour. Ev~n if\the output expands as a con~equence 
of the introduction of the~chines, the fact that it is purchased through 

vi t 1 

higher reql incomes is no compensation for the workers who have be~n .. 
left outslde the circuit. We will return to this argument later and cite 

other economjsts voicing the same view. It should suffice presently ta 

quotE! Mi'1rx who, ln thfs--i-ns-tance-, clear~y is attacking the second 1 

proposition which perceive~ the unemployed workers as obeying Sayls Law 

as well. According to this classical compensation mechanism, "anyone 

'who through som~'Âad luck ceased to have money would ,inevit,ably set fre~ 

sufficient capital'l for his own employment. 1I~1 
\ 

i\ 
~ . ~ 

After this brlef detour, let us return to McCulloch's arguments. 
, 

He also considers the critîcism that the decline in the price of the product 

may not be equal tà. -e~e decrease in the per unit cost of production, i.e. 

the pri ce may be sti y. In that case, the, result will be increased 

, profits which will n turn be used to reabsorb the displaced workers. 42 

. / 

/ 
/ 

/ 

.' " 



This analysi s, eithèr in terms of the i ncreased consumer demand due

\ -;·to lower priees or in terms of the profits accruing to the capit'al ists 
" , 

when the cast reductions are ;hot fully passed on in tenns of lower priees, ;, 

~ , 
"can be restated in an alter ative form. Let: 

t.a: Savings of cons mers due te 10\/er pri ces 

t.b: Savings of pro ucers, i.e., increase ln'profits 

t.d: Decrease oin cost of, product10n due to technological 

chanqe 
... 

Then, ~a + lib = lid. McCulloch's ar:gument implies that if all the savings 

go ta the consumer, i:e., l'lb = 0 or if the savings represent only profits, 

i . e., l'la, = 0, th there will be fu·1..t com~nsation. The implication is 
• t::1WI!"~ 

that t:.d is equal to the wages of the displaced workers. Then.,the 

purchasi ng pOIler whether as !1a or !1b wi 11 be equal ta the wages of the 

displaced workers and will be sufficient to reabsorb them. ,There 1's no 
, . 

di fference in thei r effects. The purchas i ng power cannot be destroyed. 

\~e have eârl ier shown that in Marx, Lid cannat be equal to the wages 

of the Horkers displ.aced VJhen the net displacement is the sum of the 

labour absorption in machine construction and labour dis'placement upon the 

----------------adoption of the machines. This doe~not mean that the goods WhlCh 
" ' 

pr~viously, represented the wages of the workers now di splaced have 

disappeared. They st111 exist. But one part of them is now in the foim of 

constant capital in machine construction. It does not create additional 

demand for labour. Hence, i1d is much less than the ,total wages corres

ponding to net displacement. ~d;s only equal to the decrease ln the total 
\ 

advanced capital whereas the wages of the displaced work'ers will be' equal 
" 

te lid plus the 1ncreas,e in constant capital. If and only if -technological 

. change requires no constant capital, in the production of the machine", i1d'will 
1 
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be equal to the sum of the wages of the workers displaced. Even then, 

a dlstinction must be made betvieen the dif{erential employment effects of 

~a and lb. Compensation cannot be guaranteed., As Marx Jmplies, ~a 

cannot be a s'Ource of automatic compensation. It only represents an 

~ncreased purchasing power\for consumption. The correspondtng goods have 
1 1 

al ready been produced by f~wer workers. Theu purchase does not create 

any additi ona 1 '\~emand for ~he workersthat ha~e b;e~ di sp l aced. Thi s 

transaction keeps those Wh~ have prbduced these commodities
l 
still in 

employment ~lithout att,racti'ng ladditional workers. It is significant to note 

that the argume~t bas,d on ithej purchasing power was a1so c~i.ticized 'by 

J.S. Mjll who argued that de\TI~nd for commodities did not constitute demand 

for labour. ~3 

On the other hand, ~b can be a source of compensation subject to the' 

l imitati ons set by q. It constitutes a fund for further accumul ati on. 

vIe vlill return ta this aspect later in this chapter. 

,~ 

role of wage flexibi-lity is not c)ear in McCulloch's compensation 

mechanism. Neisser argues that it does not exist at all in the elassical 

discussion of the employment effects of machinery.44 Mccul~och, in fact, 

argues tbat technolpgical- change "éannot, in any ca;5e, diminish the wages 

of the labourer, while 'it must taise their value relatively to commodities 

and improve"'his condition." 45 ~n the long run, it is the Malthusian 

mechanism that checks the growth in the wage rate~~6 He does not link the 

displacement, of labour to its e:Ffects on the wage rate ~nd to a possible 

compensaiAon due to'reduced wage rates. Since the argument on the . , 
indestructibility of the purchasing power assures full employmènt, no 

further compensation is sought. The workers are not only compensated in • 
; 

term~ of employment but also in iiving standards: ~Jhatever unemployment 
"':,~;; , 

l' 

... " - , 
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may initially occur, it is only temporary. Automatic compensation is 
'\ 

ensured. In this way, one of the few Posiil)Te compensation mechanisms, 

i.e., the wage rate~ does not even appear in the classical analysis. 

Given the critique in this section, this ~hould havI;! been a major mec~ism 
in their analysis. In fact, wage flexibility could have bolstered the 

second propos iti on associ ated with Say' s Law. 

, ) 
McCulloch mentions the construction of m~chinery as a source of 

compensation. 47 However, given that there is agreement between the 

classical economists and Marx that the machine produced ~ir -il t embody 

as much labour as the labour displaced upon 'its adoptron, th'\s 
) 

argument is not emphasized. The agreement on~this is st'ill-widespread in 
'. ' 

modern thought, and the attempt to locate full c:ompensation i·n machine 

~onstrucÙon has been called the "naïve argument. 1148 As previously 

indicated, Beach's argument is a major exception to this,. since it links 

the increase in employment to substantial net investment in machine 

cons truc t i o'n . 

-
Gi ven the agreement on the i nadequacy of 1 abour absorpti on in mach-i ne 

( ,.. t" 

construction, the classical economists~sought compensation_for the net 

displacement of labour-in Say's Law. 49 McCulloch',s.ums up the c,ompensation 

theory by stating that "the introduction of machinery ïnto' one Jemploym~nt; 
1 

necessa'l"i 1y occasions an equal or ~reate,r demand for the di~~ngaged 

labourers in sorne other employment." 50 The word "necessari1y" should be 

underlined. \'lithin the theoretlcal framework devèloped earlier, this should 
~ 1 -

meân that, in the classical context, priee flexibility, consumer d~and 

and profits arising from the teehnologica1 change that displaced labour 

should neces'sarily lead to fut) or more than full compensation of the 

"displaced workers. This is in contrast to tyarx1s'view: "But by no means 

, . 

" . 
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does a necessary connection exist b~t~een thejrevenue that has been set ~ 

free and the \'Jorkers that have been ,set fr~e of revenue. ,,51 In our l ater 

discussions, this concept of "neces's?ry connection" must be reca.lled. It 

is, as we have a1ready seen, central to Marx's definition of compensation . 
• 

Fina11y, we shou1d note that McCul1och's compensation mechanism is based, 

for the most part, on the lndirect effec~s or changes that we have listed. 

4. Forms\ of compensation in 1/IariX 

Now, we turn ta Marx's evàluation of the compensation theory. Our 

objec'tive ;5 threefald: 

(i) To present Marx's criticisms in their entirety 

(ii) To indicate other differences between the classical and the 

'Marxian approaches 

(iii) To further develop Marx's own approach while indicatin,g certain 

tneoretica1 difficulties with it. This analysis will include a 

formulation in whicb all of the possible compensation eff~çts 

can be accounted for. To carry out the analysis, we will 'make 
, , 

use of the explicit arguments i~ Marx as well as their logtcal 
, ' 

, 
extensions. We will also see that these arguments find ~upport 

among the more modern Marx; st ,and non-Mar~i st"econQmi sts . 

. 
Mac-hine Construction, Adoption and.~mpensatïon 

Marx's argument, as depicted inChapter II, encauntered sorne. 
, ) , 

difficulties which were briefly indl·.~ated. The construction of the machine 

and its adoption cannat take place The machine must be 
1 ~, 1 ~ 

produced in advance. Since labour absorp~ion precedes displacement, in 

what sense can the construction of the machine be considered a source of 
b 

compensation? To answer thisl , we need to·explore how the construction 'is" 
, 1 

financed. Marx does not explicitly treat this aspect. In the f'ollowing 



.. 
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-
analysis, ,VIe will présent an jnterpretation whic~ is consistent with the 

results of his simultaneous absorption and displacement processes. --~ 

In peripd l, the constructton of machi ne req,ui res both additi ona l C 

and v. This is sa ;,n Marx because the new machine requires more labo'Ur 

'input and constant capital th an the 0 1 d one. There are two possible 
~ 

sources to raise this additional capital. One source would be a prior 

125 

surplus from period O. A second source would be 'the' reallocation of the 

already advanced .capital in period 0 to the firms manufacturing the machine' 

in peri od 1. 

,/ 

These tvlO poss;bilities.'do not include borrow{ng financed by monetary 

expansion. The best 'VIay to i,nterpret capital ïn our context is to think 

of it as real capital, that is, as wage goods and as rneans of production 

or as a money flo~ corresponding t~ these .. Surplus from period 0 is, 
, , 

using non-Marxian -te~minology, the ,slavings of the capitalists. Money may 
'i " 

circulate, and financial ins,titutions may be involved. However, the 
1-

transfer of these savings is not accompanied by monerary expansion and its 

i nfl ation~ry effects. 
, 

Let us now study the two cases or the sources .of funds in order ta 

show the~al signr fi canee in th,e ana-lysis of compensation. It 

Q'ust be noted at this point that when previous surplus is used in machine 
1 ~ 

, """-
co~struct;on, we are no more, in a short ter'm, analysts, In the foTlowing 

discus'sion_,-we will ~ot be developing the long term model with acclnTIulation. 

The case where initia) surplus -is used will be studied only to .indicate , 

why it may theoretically Ife_ justified to rule out this surplus as a-

legitimate source of compensation. 

l , 
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Use of Surplus from Period 0 tO,Construct the· Machine ln Period 
-

In aggregateoanalysis, the use of surplus from periodO in order to 

finance an expansion in the 

real i sti c poSsibil ity. The 

machine 'construction: sector ,/period l is a 
" 

1 ~ 
specl"fic source of this-surplus is irrelevant .. 
. 

It may origir;Jate from the particular finns which will be producing the new 

machine or it may be a f10w of surplus from the other branches oÙ 

production in ·the economy. The important pl9int is that, ln period l, 
,< 

accumulation at an aggregate l ete l, will have ~~/ken place. Thus, 
, 

LisO = Lj,C l ~ Lj,v1 where Lisa stands. for the surplus originating from period 0 

(or prior periods) ta be advanced as llCl and lIvl in, period l in order to 
, - , 

produce the technological1y superior machinery. Consequently. using the 
J 

1 

e~.rlier notations 'on aggregate employment, Ll win be greater than La'J' 
, . 

Accumu1atlon out of surplus to produc~ the machines increases the leve1 

of emp1oyment. An alternative way of stating this is tha if, in period 0, 

the capitalists consume al1, the available surplus, reproduction 

takes place, no increase in emp10yment l'Ii 11 'Occur in period 1. The 'Sum of . 
capifa1ist consumption, the workers' consumption a~d.the rep oduction of 

the prêvious con~tant, capital will maintain the. same 1evel of mployment. 

In'other\.-words, La will be equal to Ll' 
/ 

1 

If the machine construction involvès --
deterrni ned how much effect this wi 11 ha'Ve 

acc!.Unu lat i on. it mus t lIt ill b. 

on aggregate employment\ In 
, , \ 

this context, we ~ed to recall the distinction made earlier. between 

constant and var;{ble. capital .. ·Since the construction of the new machine 

requir.es both current labour and past labour'embodied in equipmeJt and, 
x / 

tOOl~, the initial surplus from PEtriod ~' must be divided into b.Cl and b.vl' 

However, t.C, does not set into motion ad itional labour. ft is past 
\. 

labour as far as the machine cons,truction js concerned. The advance of b.C,. 
1 

/ 
1 
1 
1 

1" 
1 
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only 'mai ntai ns' those who have produced i t in peri od, a still in emp l oyment., 
\ 

It does not by i t~.D lf j ncrease 'L1. 'Th us , the advanced C embodies, l a~our 
. , '\ " 

but does not create additi ona 1 empl oYment.-, r f the advanced constant 
~ ,.... 0' " " 

capital were alter'nately imaginedias representing 'çomrnoditi~s to be 
~ fi fi 0 .. 

consumed by the capitalists, such consumption would add nothing'to 
J 

,employment. The main difference, of ~ourse. is th@.t the cOQstan't capital 
)"7 . . " 

can be used to èquip addi~ional workers whereas ~he c,opsumption of the 
'" 

goods ~or.r~sponding ta t",he surplus does not serve,this task even though it 

woul d sti 11 keep in empl oyment "thosè workers who have produ~ed them. 

~ , 

It should be-"emph'asized that theJanalysis above~ which'is consistent 
li 

with Marx 1 s aJ;lproach,' shoul'd not be i nterpreted t.o mein, that the prodJ!di on 

of c,ons'tant capital in genera~ does not create emplbyment: ~me~~St' 0 

that its advance in· the subsequent perl ad daes not add to emploYment. 
, 

9therwise" we would be double counting. We wO'Uld be a,ddin~ the wo-rkers 
• l' 

- ' " -

'. 

o " 

who produced the cQnstant capÜal to the workers who are ,equjp-ped with the; 
.' , 

constant capital. Yet~ it i? ol1'ly the second group that is ,the net 
. ' 

additi~n tQ~.emproyment. The first group' is al ready acco.unted for in thel 

production of the constant capital. This is why the· distinction between . "-
!le and b.v is essential in Marx te study t,hé emp10ymerrt tffects'of-

, 

technological change. Unless we a~sume that an expansion in machine , . 

production can be und~rt~.ken with current labour only with,out usi,ng 

Marx argues no~ on1y .. .. 
that developed capitalism cannot be un'derstood in this way, but alsa that 

c ~.' ,a '52 • 
1 technologi. ca1 progress 'increase's the ratio of .6.€ ~o .6.11,. Ta employ more .... 
1 • , 

i workers at~··the aggregate level, the capitalists must advlin"cê not only wà~~ 
j 

goods but a1~o constant capital.' The ratio is 

ments of technology, and; over t ime, th~t part 

'" specified by the require-' 
) l ' . 

of initial ~urprus a11ocat.ed 

ta Clt,H1 graw relat(ive to> the p~rt allocated ta v. :He~ce, the deJTIand "for 
, , 

I, "1 

" 

" 
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, labour wil1\ grow at a slowel\.rate than the rate of accumulation. More 
. 

on this in Chapter IV. .. 
,~ Given the discussion above, the increase in the~aggregate level off 

employme~t be,tween period a and 1 must be measured by Ml and no't by 
W-

.. (f" 
.6S0 or .t.C1, ,+ ';'vl . Si nce ..the mach i ne cons t rucfi on' 1 s a necess a ry change 

,(\' f 

Ir W \1 

, , 
associated witm-technological change under/consideration, llvl may be 

_ W 

considered as a source 

diffi cult y ex; sts wh_en 

of, co\ensation. On the ,otper hand, a theoretic'al 

an initial surplus ois included." This surplus 
l. ' 

changes associated with t~e 
'l . _ 

, originates f~om a period preceding the 

technological change. It has not been generated by the particular 

technological change occurring. It only facilitates the introduction of 

the change. It may be ~rgued, on theoretical grounds, that such an 
• 

i nt~rmed,i ~ry of new ~aPita l i ndependent of ,the cons~quences of the 

te~hnological change thould,not be shown as a.so~rce ~f compensat~on. ',This 

view,. as ~e 'have seen\, i5 explicft",in Marx. He exc1.ides the use of,a new 
l' 1 

intermediary capital ~s a source of compensation. The same contention is , 
• ,.,?J 

made by Kruse who, in ,addition, rules 
, ~ 

of new machinés totally. 53 He l iinits 

out compen~ation in the construction 
' .... id' -.o ~ .J 

the compensation effects on1y to the 
, \ 

changes following the displacement of labour upon the adoption of the 
~ 

machines. 

. . l _ -
-He believe th~t Kruse's objecti,on to considering the use of the initial 

i ndependent, source of surpl us ta produce the macQi ne as compen~ation, i s •• 
> 

·"valid. Y.et, the machine constr8d:ion' itself c:alJnot be ru1~d Ç)ut as a 
r 

source of compensation on these grounds. It is a necessary process that 
, -
must be considered as compensation. 'Marx, clearly, sees H as a source of 

1 

, 
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partial compensation as outlined in ChclPter II. However, his model 

avoids the realistic difficulty posed by an initial surplus. The 
, , 

simulta.neous displacement and absorption processes enable him 'ta partray a 
-'. 

case wh en the firm purchasing the new machine is also financing its . 
\.11':1' • ." constructlon out of the wages of the d1splaced workers. One cannat 

,\ " 
conceive of such a case un'less the fi,rms -that will be buying the ne~ machine 

cease production and wait for the C?,struction of the new machine while 

readvancing their previously advanced v to the mach,ine construction .. 

Moreover, one would have ta ass'ume that this vis suffici'ent to finance 

the machine canstru~ton. Clearly.; this micro anaiysis is pl agued' with 

S\riOUS difficulties. Yet, the clear advantage of this approaèh is tha~ 
it~imits the boundaries of the theoretical' discussion of compensation and 

technological lmemployment. Prior capital accumulation is ,disal1owed. 

Marx1s theoretical model can be made more meaningful without excluding 

the us'e of initial surplus: The use-ef surplus in the machine construction 
" ' ' - ~ -

can be allowed withaut altening his conclusions. Then, unlike in Kr'iilSels. - ~ 

case~ machine constructiorl will also appear as a source of partial 

compensati on. 

. 
Let us assume that,-în period l, the construction of the new machine 

'involves net accumulation in the economy due to an additional surplus ,fram 

period O. If we a1so assume that no accumulation :takes place from period 0 
~ \ ' 

ta period 2, Marxls analysis Y/if"!' still hold. We can illustrate this in 
, 

the fa" owi ng manner: ( ~ 

AAC: \\ Aggregate advanf.;:ed capital 

tisO: Sur?,l,loIs arising from period 0 and te be advanced as 6Cl and .. 
lWl in peri od 1 

, . 
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D.V2: Reducti on ,i,n the aggregate wage blll due ta the di spl ace'!1ent of 

\ workers in period ~ upon the adoption of the machines 

Subscripts 0, and 2 refer to the periods specified earlier in thi, 
I!' 

chapter. 
,J 

Then, we can illustrate the ass~ptions indicated above i.n the 

follawing manner: ' 

(i) AAC l = AACO + ÊlsO' (AAC, > AACa) 

(i i) AAC2 = MCO + tisa - tW2 

,The aggregate ,advanced capital ; ncreases between peri ods 0 \.-_and ,. 

In 'theo.ry, thïs ~rior sur.p1~s can b~ offset by.. assuming that 1-D.V2\ 

is greater than bsO' • This s,atis'fies the ,condition that the machine' 

construction embàdies Jess labour than the amàunt it disp1aces. 
" 

- 1 

Consequently, D.SO - D.V2 < O. Given this, p,ACO + D.s O - D.Y2 < AACO ,<. AACO + D.SO' 

" 

-; 

Thus, even though there 'i ~ a'ccu ul ati on from peri od 0 to' peri od 1, we 

1 can, theoretically, eliminate the net ccumu1ation over the three period~ 

'by reducing ,the advanced capital in period 2 by D.v 2• Then the advanced 

capital in periad 2 will be less than that which is advanced in period O. 

This is due to the freeing of wages by the displacement·of labour. 

• IÊlSo - D.V 2t will yield' the surpl~s arising from the displacement process. 

In faèt, it win be shared by the capitalists .adopting the machines as well 

as those con~tructing the machines. The capitalists producing, the machines) 

will have'recovered thelr surplu~ originating fram period 0 when they sell 

the machines at the beginning of period 2. In addi t i on, they wi 11 ha.ve 
1 

earned a surplu~. The capitalists purchas;ng the machines 'reduce their 
~ 

total outlay by displacing workers·. In fg.ct, it appears that they realize 

a surplus çt the beginning of._~eriod 2 before even producing an output 
~ ~ , 

l"~ 

.. 
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during that period. // ' 

In short, the initial surplus can be assumed ta be a temporary source 
, 1 

of finance whiSh ,does not lead to a n~t accumulation in the economy 

between.periods 0 and 2. This analysis can be simplified by applying it to a 

case when the capitalists imtially borrDw a surplus to produce the new 

machines,that they themselves ~ill adopt. Upon the adoption,of the 

machines, they displace sorne of their workers and pay back the loan. This 

m~ans that the capitalists ar.e not adopting the/machines ta increase their 

scale of production or'~to undertake accumulation but ta reduce tbeir 
., f 

labour costs at a more or less constant level of output. Then, the new 
... 

machine~ embodying a greater quantity of l~bour than the ~ld anes wll1 have 

be~n purchased through an ultimate conversion of v ta C, i.e., through the 
, 

displaceMent of workers. The foreqo;ng analysis overcomes the difficu1ty 
, f 

created in the Marxian analysis where the importance of the time sequence 

of construction and adoption is not underlined. Tt also shows that even 

when initial surplus is allowed in the construction of the new machines, 

the' short term analysis can be made meaningful under s~ecial assumptions. 

Vet, when such surplus is involved, the foregoing analysis, whiçh is 

> éssentiSllly statié, becomes, difficult to maintaln. La'te~, we will' 

consider sorne of the objections that one can raise against it. 

'The empl ayment effects of the foreg'oing analys;s can be il1 ustrated 

as 'fo11 ows: 

La: Aggregate level of emplaymen1l before the constructi,on of the 

new machines 

L,: Aggregate level of employment during the construction of the 

new machi nes 

Aggregate 1evel of employment upon the adoption of the new 

machines 
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l:.L: La - L2 
W: Given wage rate in the economy 

q: O.rgan;c composition of the aggregate advanced capital where 
q 

. 
We can restate' the,relationships derived in Chapter II in 

o 

aggregate contexf: ." 

Ci) AAC ='J + If 
~ - ....::., .. 

(i il C 
'~ .. , ' 

- = q 
~ 

v 

(iii) AAC = v(l + q) (Sub'Stituting v·q. for C in (i).) 
, 1 

or v= AAC' 
1 J + q 

The l evel of emp l oyment wi 11 be: 
~ 

,,"- ... , 
(i v) AAC .~ 

1 
, 

L= r-+g , ~r~:~~ oQ. 

W 
_,;t.t"" ,..: , 

Then: ' .. 
'--. 

" .' 
MCO 

, 
AAC l AAC2 

... l + qo 1 + ql" l + q2 La = Ll= L = 
1 2 (,1 VI " W , 

When the machines are being built by /using a prior surplus, L, will 
~~. . 

fil 

be greater than La given our assumption that the organic composi~~on of,capital 

does not change between periods a and 1. (This assumption eliminates 

technological change in the construction of the machines.) However, L2 
-

will be less than La. The difference between LO and L'l measures the 

compensation due to the construction of the machines. 

If, as already explained, we reduce the'aggregate adva~ced capital in 

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 ta LO' For 

J$\. 

( 
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ex~mple, an increase in employment by 50 ir period l wil) be offset by a 
, # If "'?' 

displàcement of ~o in period Z. However, compàred ,to period 0, there will 
A ' , 

be a net di~placement of 10 workers. It shou1d be noted that 60 workers 

will be displaced in period 2 even tho~, .lggregate .. empl0.yment fa 11 s' by 10 
, " 

compared tobase period O. Since we are comp~ring aggreg~te leve,ls ol 
, 

employment, this is the on1y form in which technological unemployment'or 

net displacément canobe ïllustrated. Th'e machine VsPlaces 60 worker:s 'but 

it has absorbed 50 in i ts constructi pn in the p~~i DUS peri çd. Th,~ 
l ' 

difference, LlL, bet\'/een Ll and la measures compensati 9n oWi,ng', ~o the 

construc!ion of the machines whereas th~'diff~rence between:~o ~~d/L2 
. ' 

measures the net displ acement in the economy_, Thi's case can be shown in 

the following manner: 

MC 2 
'q + 1 - 2 

w 

\ 

On the.basis of this relationship, general conclusioris can be stated: 

(i) Full compensation exists if LlL = O. 

(ii) Partial compensation exists if 6L > O. 

(iii) t10re than full compensation exists if 6.L < O. 

il 

.: Given our prior analjlsis pf the initial surplus, .AAe2 will have ta be 

smaller than AAeO' Hien, o~ly a partial compensation due',to'niachitle 

construction is possible. Full compensat1on is possible if q2 has ,decreased 

sufficiently compared to qO' However, suc~ a possibility is not strong in 

Marx's view of technological change in capitalism. 

It may be sa'id that Marx's view of technological change, even 

disregarding the problems associ'ated with the movements in q, i5 too limlted, 

One could argue that such "t~chnological change embodied in more expensive 
f 

1 

\ 

, " 
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machines would involve net accumulation in the economy i~ a permanent 

fashion and not,as a temporary source of financing for the 'construction 
, J 

of thè machine in period 1. Thi~, wou1d me~n t~t th~ firms purchasing the 
\ 

new machines finance the machines partly 04t of'their surplus. It \'Iould 
1 

also mean ~at the part of the variable capital to be converted tO,C'may 

n ot be "(fi ci ent to purch~ ~ the machi nes • 1 f s uch a co nten ti on • i s 

, va1id, we cannat, then, exc1ude the effects of surplus on emp10yment by 

withdrawing it at the end for purely theoretical reasons in order to defend 

Marx's mo"del in which financing of the machines ultimately cornes out of. 
_ Jl~ 

the wages 0f ~he workers to be displaced. 
1'1 

In this case, accumulation and 

technological chan~e wou1d have to be treated together. This is a valid 

objection. 

It can, however, be answered in 'two ways: firstly, even if téchnological 

change is necess,arily associated with permanent accumulation in the economy, 

a theoretical case for techno10gical unemployment can still be made. 

Since the employment. effects of accumulation cannot be arbitrarily \ 

eliminated in this case as it was when prior surplus was used only as a 
J 

temporary financing method, agg'regate employment will increase between 

periods 0 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 may be consistent with technologrical 
"" J. 

unemployment.' The new machines may enable, the producers to prod,uce the 
/ 

l arger outp,ut Nith fewer workers than the case woul d be if the l arger ", 

,output \,Iere produced on the basis of 'an unchanging q. Stated -differently, , 
,one can say that the increased AAC would have employed a larger number of 

1 
workers ; f it wer~ advanced on the bas;'s of a constant q. The di fference 

, , 
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beÜJeèn this 1evel of employment which would have eXlsted ancfthat which 

is reachedyn the bas;? of an increasing q is a theoretical measurement 
1 

of technolpgical unemployment. Clearly, one C}In assert that, in th;s 

case the concern is an academic one, fQr no unemployment occurs in the 
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short t,er~. L2 would be greater than LO' Yet, in the long ~erm when, the 

labour ~e also increases, technological change which inc~ase~ q in 

absolute terms can be observed through increasing levels of unemployment . . 
as well as simultaneous increases "in the absolut~ level' or employmènt. 

This interpretation of technolog~cal change is explicit in Marx's long 

term accumulation model. We shall analyze this and the implicit 

assumptions beh.ind ~t in, Chapter IV. \4e wi--H, then, see that,the'theoretical 

mea~ur.e of unemployment need not, in reality, correspond to actual 
, ~ 

unemployment. The latter will depend on factors such as the growth in 

the 1 abour. force, the rate of change in q and tb.e-f.~te of ac'cumul at; on. 

Secondly, even ;n the short term, the thearetical madel can be '. " , 

applied to show an'absolute decrease ;n the level of employment. As ,long 

as thé firms which are purchasing th~ new machines are converting sorne of 
, , 

the variable capita.l'employed to C in addition ta their surplus, the leve.l 

of employment upon the a~aption will be less than the level of employment 

in period l when the machines were constructed. Thus, L2 will be greater 

than La but less than Ll in period 1 when the organic composition of 

aavanced capital is lower. 
''''li. 

The short term cot1cern wl11 reappear once the , 

base peri od i s shi fted fram a to 1 because La < L2 < Ll' In thi s case. 

the compensation controversy, in strict terms, should start from period 1. 

One should, then, consider whether sufficient surplus will be generated ;n 

the subsequent periods to offset this decrease in the level of employrnent. 

The surplus arising from technological change and the other compensation 
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./ 

mechanisms following the net displacement, i.e., Ll - LZ' need·to be 

studied. The increase in employment f~om period O_'~9 peribd 2 cannat be 
l' 

shawn as a compensati on for the decrease between peri ods 1 and 2. In 

this way, the effect of a permanent increase in AAC on employment can be 

separated from the subs~quent'effects of technological chan~e on employ-
-, 
ment. In one se~se, the discussion o'f machine construction and its 

t compensatory effects( become irrelevant when accumulation is a permanent . -

characteristic of technological change. 
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In our static model depicting Marx's short term analysi~~ accumula'tian - ", \ 
is' disallawed not only for theoretical reasons but also because a 

• 
ternporary form of financing in the construction of the machine is a real 

passibility. Such financing'may not lead to ,permanent accumula~;on. 
" -
Clearly, once thj~ prior surplus is withdrawn, it may be u~ed elsewhere 

to ~ncrease employment. However, this emp,loyment has not been caused by 

the paTticular technological change and, hence, cannot be considered as a 
~ ~ l • 

form of compensati on. Its temporary use ,hi gh l î ghts' the parti al compensati on 
-

or employment in the machine construction. This level of employment ;s, 

then, maintained ultimately by a portion of the variable cap~talused ta 

purchase the machinés~ I,n oth,er words, the role which is ,initially 
, . 

assumed by prior surplus is ta ken over by v upan the adoption of the machines. 

, 
Qeallocatlon of, Capital 'from its Employment in Other Branches ta 
Machine Construction -

A second source of capital to finance the machine construction lies in 

the capital already advanced in the}~~namy.' This means that the capital 

in use elsewhere ïs reallocated <ê;m ?'rtain-l'ines' of PTacluctio~ta the 
~ .......-

firms that will ~e producing the new mach,ines. In this case, there is no' .... 

need for an initial surplus on a tem~orary basis. The level of emplayment 

J 
/ 
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betw~en periods 0 and 1 will not cha.nge. Labour, and constant capital 
1 -

will be reallocated in the economy. \'Jhen the machines are sold in 

period 2, the 1 evel of employment falls because the maclfines ,are bought ..;.. 

W1 th jA'-Tèw to reduce the' 1 abc ur, cos ts . The worker,s in the mach i ne~:":' .. 
• 

construction wi 11 sti 11 be ,employed since they have to produce, the 

teplac~ments for these machines for the sub~equent periods. 

j 

This case is alsa a realistic possibility. It ,can alsa be seen as... 
a situation when the depreciation,funds in the econamy from period 0 are 

allocated to the construction of the new machines in period 1. Since 

there will be reduction in employmel1t in the firms which are not 

• • readvancing the capital equivalent to the depreciation funds, the 1ncrease-

in the advanced capital in the machine constr4ction draws the labour 

which volas employ~d elsewhere or the equival,ent of1this 'labour from the 
1 

industrial reserve army. The, aggregate level of employment does not' 

change. ihe same amount of capital is simply reallocated, and labour is 

J moved from one type of employment ta ,another. Simple 'reproàuction ta,kes 

place. 

It should be noted that in this case, if the machine construction 

~ector has a higher q in relation to the finns from which ~apital is 

released, there might be an actual decrease jn the level of employment 

between periods a and 1. The differences in q werê. however, assumed 
, 

away by maki'ng qo = ql' that is, by assuming that machine construction 
,. 

does not"yet experience the Marxian technological change.' If q inc~eases 

from period a to period 1 due to m~chanization of the Marxian type, the 

construction of the new machines will absorb fewer workers th~n what the 

same .. tmount of capital employed in period O. The employment effects of 

such a change will compound the- displacement effects upon the, adoption of .. 
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.' 

.. 
these 'machines since the adopti.on of the machines will further, increase 

1 
\, 

av~ra:ge q by increasing the individual q1s in those firms buy;ng the new 
~ i 
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machines. t~arx implies this, when ~e says that lab_our displacing technalilgy -
j 

wi 11' gradua 11y be introduced in all li nes of production. 54. 

-
This torm of financing captures the spirit of Marx's argument more , 

correctly in the short term because Marx does not discuss the use of, a 

prior surplus ~n predicting immediate technologieal urie~ployment. The , 

eonversi.on from v t.o C is more consistent with the view thâ't technologieal 

change is brought about by the divérsion of capital in its other uses to 

the partieular- firms or industries'where sueA cha~ge is taking place . 

Since Marx does not explicitly deal with how the construction of the 
~ -

ma~hines is financed initially, our conclusion is an ;nference based on 

his argument that the intermediary of new capital cannot be cons;dered 

as, ~ompensat;on. Even though the use of a temporary surplus in machine 

construction alone can be made consistent wlth his analysis, permanent 

aceumulatior:l bet\veen periods,Q and 2, i.e., the use of surplus in'the 
, 

putchase of, machines as well 1S no~ consistent with his sh,ort~term analysis. 

This may occur in the real worJd. Marx, hmvever, does not see it as 

being necessarily or normally associated with technological change. ~s(~ 

short 'term analysÎ'S wh,içh is based on -the conversion of v in uS.e to C 

suppa~ts our interpretatian. We have been able,ta locate only'une 

expl i cit comment by ~larx whi ch throw:s some doubt on our i nterpret~tion. 

He says that the capitalist "must accumulate capital in arder to extend 

his production 'and build technical progress inta his productive organism,"55 

~!e beJieve that our analysis in Chaptér IV wnl ~anfjrm our interpretation 

~ that hé does not see accumulation as being necessary ta bring about 

-----technologic~l change even· though. he argues that accumulation will Jn-v~ , 
:- .' ' , ---------~ .. 

technological change. ' ______ 
\ .-- .,--~--

----- --

_.---
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, Assuming presently that our i~terP.ret.atl0n ofMarx's viei'l is va1id, 

one still has to question whether Marx's view does explain, in rfla1ity, 
1 

the capital requi rements necessary for the i ntroduc,ti on of new machi nes. 

Is technological change brought about through the reallocation of, the 
il 

previously ~ed funds and resources or ,does it require, in general, 

accum,ulation at the aggregate level? Salt~r, for example, points out 

139· ~,,~. 

that technological c~ange can be finance,d through a "high rate of replacement 

investment" 56 Nhen net investment is zero. 

'~ 

Tt is not our concern to eval~ate the validity of Marx's contentions 

in empirical terms. The Marxian model is applicable to either cas~~ ~ 

\ Nevert~eless, if technological change is usually associated with 

accumu1ation" the 1evels of output and employment .;increase permanently 

as opposed to the case involving only temporary financing. Immediate' 

disp1acement will not materia1ize. 

Returning ta the case when the machine construction does' not 

require a prior surplus, one could illustrate the employment effects, by" 

using the same notations and formulations as before.' l'Ie need not repeat 

the ana1ysis,' The only difference wou1d be that MCO - AAC2 wou1d now be 
" , ,~ J 

sufficient for the analysis because AAC would not have increased between 

periods 0 and 1. Since no initial surplus would have been advanced, it 

ltlould not be necessary to remove it in order to isola'te the effects pf 

... 

technological change on employ~ent. Hence, the decrease in~----------
periods a and 2 would,be the sam~~or surplu~ ~as 
temporarily used· ; n ths--emrsîructi on of the ne\'! mach; nes. The decrease 

_------~~--i~~~~nt the additiona] surplus for the capitalists invalved. 

f 

in the .construction and adoption of the m!lchines. We must, however, recall 

that the decrease in the advanced variable capltal would be greater than 



1 
0. 

o 
the decrease in AAC because a part of v would have been converted to C. 

Our formulations in the rest of this chapter can be interpreted 

either according to the case when a pribr surplu~ is temporarily used or 
'1: 

" 

according to the present case whèn no such prior surplus is allowed. 
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Giveti our eXPlanations(the Mar~~an re~ults are ,id;ntical.. In both cases, 

an~ increase in AAC between periods a and 2 is ruled out. ' 

\ 

\~e will make two final observations before we proceed with the D~her 

compensation mechanisms. Firstly, even though Marx does not ex~licitly 

discuss the sources of difficulty in his simultaneous absorption and 

disp1acement model, his analysis èan 5e maintained on the basis of our 

i nterpretations whi ch overcC1me this di fficulty. Secondly, the case 

where surplus is initially used to introduce technological change is an 

interesting one, regard1ess of whether it also implies permanent 

accumulation in the economy or whether it is on1y 'a temporary source. 

either case, the 1evél of aggregate empl:9yment ~/hen machines are const'ructed 

will incre,ase, i.e., Ll > LO' Giyen" that Marx never assumes full emp'loyment 

of labour, such a~ change i.s yossib1e. On the other hand, vrtJ:b-i-n-1::né~ 
- -------.- \ , 

G-atlsêtfle" c1assica1 èconomists, classica1 context,~is is 
1 ) 

imPli~~ oyment of labour. They s~art out with full of} 

loyment. Thi f approach'cannot explain the case ,in ~h the constru'ction 

of the new machines uses a prior surp\lus. There will be nè,idle .labour 1 

. . "-
to empl oy.· One cannot argue that' the workers to be di spl aced bX' the ' 

"'-,. 
adoption of the macnines can servè this purpo$e~ The time sequence makes 

Ho • 

this impossible. The djsp1a'cement, if any, is to come in the future. The", 
, 

machine constructi on, requi ras \'lOrker's now. In fact, given the assumption of 

full employment, it is nct clear how such tecnnological change can be 

explained in the classical mode1 once acc4mJlation i~ allowed, aside 
1 -.-. 

.0 

. . 
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flrom the+1althusian population- growfh .. 'The classicà.1 model w(:luld have ta 

l,i~t the ana~sis ta the case Vihan no prior surplus is inyolved. This,' 

in fa\:t" is the Ricardian case! the workers are taken away from one , , 
" , 

employment during a certtin period a~d are employe,d to construet,the new ' 

machine. This proce1ss,is a ne.cessity once ~IJJl ,em~_10yment\beeQmeS the 

starting p·oint. However, the t1arxiaFl ~nalysis is compatib e with both , 
~ '- 0', tl·' 

cases because unemployment a~pear~ ia be_ a permanent~'fe.~ure of'.ca~i~a\ism 

in,Marx. ·A fûrther implication of Marx's analysis is that even when no 
1 0 .' 

\ 

prior surplus. js in\(olved,_ the wc;>rkers employed iii 'the c,onstruetion of the 

r 

\ 

,machines may'be different from thÇlse' that ~re di's";laced i~·ath-ase ,i~dus,t,ries 
from which capit~l h~s·been withC\raw~.5? E,ven though in an ,aggregate 

ana'lysis this is not a'crHerian ta measure employment, it underlies an 
. 

important difference between the Marxian and classical approaches'~, 
0. • 

~ 

/ 
- Pti ce Fl ex; bil ity and' Compensati on, , 

, 
vJe have already seen that priee flexibility resul:ting fram ) 

l , 

"tech]1ologica,l change was painted out by McCl111oc~ as 'a compensatï6n . \ -, 
mechoan;sm. In'this s~ction, we ~i"l elaborate upan"o'ur earli,èr b'rief 

c 

discu~sion. \ Hence a certain, degrèe of repetitiveness )s unavoidablé .• 
o 

<' 
~ 

The modern version of.this compensation mechani~m is not es~entially 

different 'frani McCull och' s ptesentati on except that the' C'o"cept of, , , , 0 

" elasti,citlis' a1 ,imp~rt~n~ p.art of it.
58 

decrease due to ~'isplacerTIent df labour is 

w~ w; 11 assume that the cost' 
~ , 

completelv pas,sed on to~consumers 
, 

through rower priees, i.e., no ilT1Tledi'ate extra surplus is reàped by the 
......-:""-40 

capita 1 i sts. , , r 

. ~ 

To review brjeflY;· techno'logical change reduces the edst per 'unit of . 
t' {. 

pr~duction àt a given lev~,l "'of outpu~, and, unde'r c?mpetitive p!,essO.res, .,.:.' 

the pr.ice decreases by the equivalent of the decr'ease·1.n the unit cost. 

-" 

.-

,A . 

" 

. 
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The implicit assurnption here 1S that tecflno1ogical chang~e is diffuse'd ' 
\ . 

,rapid1y in the economy. Hence, no extra surplus arises from it. It 
\ 1 

should, howdver~ be noted that even in this case, there· will still be 
, D 

sorne surplus as a normal return. In our examp1e, this is ignored because 

the capita1ist will r~alize such surplus ~ven without technological \... 
1 • 

change. Then, surplus in this section refers to the extra profits, or 

to quasi-rents in modern parlance. According to those economists who 

believe that full- compensation will occur, at lower priees," if\'EOI > 1., 
~ 

the increased revenues of the firms which have adopted the new machines will 
\ 

be suffi ci ent or more than suffi ci ent to, comPensa te' for the techno log i ca 11y 

unemployed. Steuart and'tlalthus he1d this view as well. They believed 

that' the displace~~orkers woulç1 be reabsorbed mostly in the same , • 

industry.S9 Designating the period fo1lowing th~ adoption of the new ~ 
i ' 

machines as period 3 wh en the ot~er compensa~ion mechanisms become affective, 

this implies that L3 ~ La or L3 - L2 ~ La - L2. 

On the othe'r hand, i f ~D < l, then the consumers will not use al1 

the increase in their real purchasing power to purchase this p~rticular 
/ 

product. fii ven that the purch~s;ng power will fi nd other out lets for 
Î , 

spend1 ng under Say's Law, this fund will Be used to purchase more 
/\ , , 

\ ~ 

commodities from the other firms where output and e~ployment wi 11 expand. 6O --

The weaknesses of this analysis are indicated by Marx ~ho ~hows that 

the consumer demand cannot be a source of compensation. 61 L6\t us 
, . 62 . 

,in;toially cont1nue to assume that output is constant. According ta Miirx, 
,~ f 

\'/her.l the cost reducti on i s passed on to consuf!1ers who may comprise workers 

and éapita li sts, a part of soci et y 's money i ncorne i s freed. If it were not 

.passed on ta the consumers, it would have' represented a second "freed 

fund", i. e., the surp l us of the capita1jsts. 63 In the former case, the 
, \ 
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consumers will be able to purchase more of th~ particular prod~ct produced 
,-

bY'the innovative firms or other·commodities. Thosè ~~o are stilJ 

emplayed enjoy more commodities relative ta the previous period even 

thoug~ the output of the commodities ;s the same. , Ignoring presèntly 

the role of the capitalist consumption, the inc~ease in the consumption of 
\ " 

the workers who are still employed cannat be a compensation for the 

decrease in employment. When the workers are'displaced, Marx says, they .. 
are ~lso eut off fram the commodities that they were p;eviausly buying. 64 

) TRe inoreased purchasing pôwer of those who are still working can~only 

l' 

maintain the real demand for commodities'at its previous level. Fewer 
\ 

workers are purchasing the same amount of commodities that were earlier 
r 

bought by a larger number of workers. Marx states: 

The samè quantity of commodities andreven more of 
them - including those consumed by the workers - \ can 
be produced although less capital, a smaller portion 
of the~otal product, is tran~formed into variable 
capita~, that is laid Glut in wages. 65 '" 
. : ( 

Thus, 50 far as~hjs capitalist's own product is 
concerned, in the first place, even if it enters into 
the consumption of orkers, its increased 
production in no y~con dicts the fact thaS6a part 

(of ~t ceased to ist as ital for workers. 

If the capitalist c is added, the result does not 

differ. In fact, according to Marx, if the drop in consumption du~ to the 

displacemen~ of sorne workers is not offset by an increased consumption on 

the part of the remaining workers and/ora capitalists. there wguld be - \ 

further unemploym~t in other branches of the economy.67 lBwe also points 

out that since the Rurchasing power of the displaced workers has been lost, 

"the best the buying i nerement of "'entr\epreneurs -and consumers can achi eve 

is \0 balance this 1055 •••• In this way the production consumption circuit 
~- ' , 

~i~l ~gijin be closed, but it is a circuit from which the displ~ced workers 
, 

have been eliminated." 68 Total demand for goods and services is equal to 
" , 

" 
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the total supp1y of g'oods and s.erviees, but labour is also' unemp1oyed • 
. 

He!1ce" Say' s ,Law in the 1imited, sense holds. But the purehasi.ng power 
. \ 

argument does not insur~'that supp1y of labour is also equal to the • 

demand for labour . 

. 
If ED > 1 for the,partieu1ar produet whose priee decreases, the 

--relative "increase in the pur~hasing power of the fewer workers can only 

1ead to expansion of output and employment in the innovat;ve firms at the 
, , 

expense of output and emp10yme~t in other firms. rheoincrease in the 

revenues of the innovative firms implies an equa1 decrease in 

of other firms. 69 He~ce, .on1y the possible secqndary effects 

ment in other industries are of~set. 

machines still remain unemployed. 70 
Those who are disp1aeed • 

\ 

the revenueS 

O~Y. 
by the 

", _ If EO < 1 '=he decrease in the revenues of the i nnovati ve fi rms i,s 

offset by an equal increase elsewhere. The result is the same~ i.e., a 

shift in employment rather thap any compensation. 

As we have seen, if net saving takes place on the part of the 

employed workers, the result is further unemployment. The elassical 

compensationists did not conslder this case. Marx, however, sees the 
\ possibility that Sayls Law may not hold even in itsclimited sense. Secondary 

unemploymént in addition ta the t,echnolagica]ly displaced workers can 

result. Nevertheless, in Marx" Sayls Law can holçl ~liIile technological, t.-, 
" . 

71 ' unemployment also exists. The argument is not dependent on the failur~ 

of Sayls Law in, its narrow sense, i.e., the 'supply of commodities creates 

the demand for itse1f. We have already' referred t~ Othis aspect earlier 

in this chapter. 

Marx shows that the freed fund of the consumers through pri'ce 

~I 

c 
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flexibility is not a source of co~pensation. This criticism, developed 

partially in the Theories of, Surplus-Valu~,72 has been developed more 

rigorously by others. LBwe's criticisms have been indicated. Hansen~ ta 

cite another example, says that "labour saving techniques redistribute 

purçhasing power but do not of themselves create additional purchasing 

power.,,73 1 The .-rea1i purChaSing\'power ~l be the same as befare given the; 

level of output. In our case, it is now shared by fewer consumers. v 

Consequently, et,hé concept of demand elasticity for G:onsumer goods cannot 

be used to show compensation at the aggregate level as long, as al] the 

purchasing power is effectively used and the capital stock is fUll 

utilized. It is useful.only in analysing the shifts in employmen among 

, different uses. The fundamental weakness with the demand elasticity 

approach is that it ignores the supply of capital. Moreover, it confuses 

the ~ifts in employment at a micro level with changes at the aggregate 
1 

le~el. 

The analysis can be reprodueed by ut-Hizing the same notations 

previously applied to McCulloc~'s argument • 
.': 

~9.: Savings of consumers or increase in purchasing pow~.r due to 
---

lower priees _________ ----~ 
~-" 

, --~ 

~b: Savin~s of pr~~~e~increase in profits (surplus) 

~d: Decrease in the ,total cost of production due to technological 

change 

" 

In the present case, ~b = 0, and ~a = ~d. The increase in the 

\ 

'purchasing power 'of the remaining workers is nct a source of compensation.' 
" , ~ Q 

It is a demand for the commodities ,produced at the !ower level of 

employment. · 
; 

r . , 
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It may be objected that the output of consumg.tion goods ,shéuld not .. 
be held const1nt when technol.09ic~l change occurs. It i.s exp~;cit in' 

McCulloch's analysis that output expands upon the adoption of the neW , 

machines. Somehow, this increased output and the increase in the total 
, 1 
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real purchasing power, when all the cost reduction is ref~ected in lower 
fi 

prices, are claimed to be a source of 'compensation. The implicatiGn 1s 
/ 

that consumer demand when the output is constant may not be a source of, 

compensation but that if ~echn010gical' cha~ge. increases tle outPut~ l ' 

r 
compensation will take place. 

If the total ou~put, as a result of the labour saving machine, ~s 

greater than before, this means that the fewer emploxed workers are . 
"\ . 

producing a greater output than that WhlCh was produced by a larger numb~r 

of workers before the introduction of the new machines. Their real incarne 

will be greaté~ than the real income of all the workers before the net 

displacement. 

In Marx, the output ,may remain constant or increase with labour 

displacing technological change. He says that it may even diminishJ4, But 

he does not see this as a strong possibility. The increased output does 
.. . 

not require the services of additional labour and hence, no-compensation 
• 

is possible in its production; it anly means that the workers still 

employed e~joy a much higher levèl of real income. He states: 

As the suppl y relative to the demands would h~ve 
grown, they [commodities] woulcYfall in' priee, 
and as a r~sult of this fall in priee. their 
consumption would rise, even if the lOO,0007~orkers 
[displaced workers] were starving to death.,. 

These means of subsistence, in the first 'place, do 
not by a% means confront .. ~se [displaced] wOfkers as 
capi ta 1. 'e,;' , ' 

1. , 

The priee need not even fall. Perhaps less of these 
means of 7~bsistence is imported or mo~e of' them 
exported. 
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The i~pottant conclusion is that i~labout 
chang~ 1eads to an increased output or'~e:u\ts in 

displacing technolagica1 

a constant one, the fact 
/' 

that effective demand k~eps up with it does not assure an increase in 

employment. It dnly assures that those who have producecl it are still 

emp10yed. This is the inevitable result particu1arly in the case of 

consumption. If, on the other hand, a part of the crù~put 1S diverted to 

surplus, it can, then, be used to equ;p additional workers. 

Marx, however, adrnits that ~n increased outp t with fewer workers 

emp10yed can be an indirec~ source of compensatio 

the'reduced priees on the wage rate ~revailing in 

through the effects of 
" 

he economy. This 

aspect will be analyzed in t'he next section on the wage flexibi~y. It 

,does not belong in this section because it implies hat the capitalists 

are able to recover. sorne surplus from technological change. Then, the 

emphasis must be placed on the role of surplus arisi 9 from technological 

change and not on the case where al1 the 'benefits of technological' change 

accrue ta the consumers. We will, then, see that th positive employment ,,' 

effect of the increased output is not due ta an increased,purchasing power 

for the workers. The opposite is the case. If the cheaper wage goods make 

it possible ta reduce "the wage rate. the jncreased surplus will be a sourc,e 

of éompensation by enabling accurn~lation. 

Ever:l though we have imp17citly assumed the extreme case __ ..wben the - .- .-----
0-___ ~ ------

benefits of the technological c!@n~.aeerued-totâlly to the consu~ers in ----
low~_prJces-, the-res~lts_ will not be different if the decrease in the 

-- -- priee is not equal to the decrease in the average ~~t of output. The 
, .. 

increase in surplus in the hands of the capitalist will not be a source of . 
compensation if it is used for consumption of the goods that have bèen 

pr~duced.' Obviously, Marx does noi see the major furiction of a ~apita1ist 
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,as a consumer but as one who accumul ates. 

- Before we leave this section which dealt with consumption demand as 

a source of compensation, we wish to return to an iss~e that was raised 
1 

earlier. Can a shift in the increased purchasing power towards ne~ goods 

and services that are not on the market be a source of.compensation? Paul 

Mandy, _in Progr~s Technique e,t Emploie, implies that this is a major source 

f t · 78 o compensa -10n. We will present this view through the following 

illustration. We must note that this illustration does not exist in 
1 

Mandy. However, it captures the essenŒe of his arguments. The lines 

indicate the flow of demand among the different branches of the economy. 

/ 

Period 3: Increased consumption power 

due to previ"aus technolagica( 

change,).e.#, M ::: 'ôa. 

r 

ôa 

Demand for new commodities. 

-} Initial d;crease 'in employ

• ment in those industries 

from which demand is diverted. 

t iff~etting 
1 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 partial compensation due to shifts in consumer demand in~response to the 
; 

introduction of thè new goods. ifhe consumer$; shift ~ome of their purchasing 

power to the new goods. Employment in these firms increases. Thè temporary 

reduction in employment in thase firms fram which the workers bought the 
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older types of goods is offset by the spendi~~ of the workers employed 

in the production of the new types of goods. It is, then, possible that 

the shift in demand ta new gaods as a consequence of the prior increase 

in purchasing power caused by labour displac;n~ technology can be a source 

of compensation. Th1s;s an argument which also incorporates the GOncept 

of dimini shing margina 1 lJti 1 ity. 'The margi na l util i ty/of 01 der g06ds ,J 
wi 11 decrease and wi 11 i nduce ,the intrnducti on of newer; goods. P. Mandy 

. 
uses this in arguing that technological change which ;s on1y 1imited to 

, . 

productioh processes'is labour savi~g.79 His argument i~ very much based 

on shifts in demand. In reference to Marx he states: "Since, according to 

Marx, the prQcess of production is essentially a process of accumulation, 
, " 80 

h;s views were l imited to progress in means of pr~,duction.lI He criticiz~s 

Marx for not having seen the flexibility of cap; ta 1 i sm ; n conqueri ng, 
. ' 

external markets as well as creating new needs. He adds: "If one limits 

the analysis of technical progress on1y to progress in the procèssès, i~ 

the manner of the Marxist, conception, the phenomenon of technological. . , 

. , 81 
under-employment would pose an insoluble problem. l

' 

It should be noted that Mandy's critiCism of Marx is 'itrected towards 

the underconsumptionist view in Marx'.82 He mi$sesfcompletely the main 
, 

line of Jargument in Marx which is based on the availabi.lity of capital even 

when Sayls Law holds. Mandy daes not base his analysis on w~ge-p.ric;e 
1 

flexibilities and factbr substitution either, but he fails ta explain 

where the re~6ired capi ta l comes from for .the ; ntroducti on of new goods o~ 
. /. .' 

for expans; on into néw markets. In fact. he does not even li nk -th; s 

compensation mechanism ta prior chang'es 'that may have displaced labour. 

Marx's argument is based on the sources of supply of capital, more 

specificaliy, on the availability of capital. 
J 

il ~. ' 

The demand Shlft argument 

, . ,{ 



• 0 

150 

, , 
cannot be exaggerated. In fact, this argument encounters the same type 

of criticisms that we have posed against th~ argum~nt ~hich is formulate~ 

in terms of elasticities of de,nand. If demand shifts towards new goods, 

this implies that there must be a reduction in demand for the goods 

a lready produced. ,If the 9utput of new commoditi es and the simultaneous 

employment of labour in its production inérease, we cannat assume that 
" 

this ;ncrease in employment will be a compensation for the tech~ologically 

displaced workers. On the surface, it would appear that the workers 

employed in the production of the new commodities will be a form of 

compensation.because they can use their incames ta purchase the existing 
, , 

good~ from which demand has been div~rted. Hênce, not 9~ly the circuit is 
( 

cQmpleted but also an expansion in employment takes place. Yet, this is 

not correct. This a'rg'ument ignores the fundamental question: ' Where do es 

the capital which is, necessary for the production of the new goods come .. 
from? To ,isolate the effects of,technological change in our short 'term 

analysis, we cannat allow an independent source of real capital which can 

be advanced to produce th~ new goods. If the capital that was used in 'the 
1 • Î'I 

production of the goods from which demand has been diverted is now shifted 

to th~ production of the new goods, then a displacement in that sector 
~ 

9r branch will occur. Henfe~ the production of the new goods will not be 
, ." 

a sourcê of compensation for the workers who were initially displaceq by 

the mqchines but only a compsensatïon for the secondary displacemerit due to 

a shift in de~and. 

Yet, une can also argue that the increase in output due to ~echnological 
1 - , 

change can be so' great that a shif.t in demand 'may 'free a part of this 
\ ' 

, Qutput whiçh can, 'in turn, be- used as constant and variable ca~tal in the 
" , 

'" production of the new goods. 
1 • , , 

This, however, depends on the abso1ute amount 

of c~pital necessary for the production 'of the new good,s. Moreover,. how , 
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much labour it will set into motion depends on the organic composition of 

the advanced capHa 1. If, in fact, th; s shift i s towards goods whose 

production ex~ibits a much lower q than the average q that prevai1ed in 

the economy earlier, sorne compensation is possible. It must, however, be 

noted 

among 

is in 

that this çonsideration would a1so apply to those shifts/in demand 

th~dS that alreaqy exist. Hence, the, introduction of new goods 

itself ~ot~mportant when the main concern is the suppl Y of'capital 
\ ~ 

rather than a con cern about underconsumption. Obviously, if the increased 

Il 

purchasing power is shiftee towards services t,hat require little or no' '" 
1 . . 

constant capital" for examp1e, the Ricardian case of menia1 servants, then 

these servants would receive the incomes and spend them on gOQds that were 

previously consum~d by those who are now consuming the services of the 

servants. Kruse, in his criticism of the tradftional compen~ation 

mec~anisms~ als'o relates this case tOiiC rdo and p~esents an illustration 

similar to ~urs.83' In this case, Say·s aw in its limited sense would 

still hold. But an increase in emplo would also OGcur. As we have 

indicated earlier, Marx does not see such unproduct1ve employment as 

compensation. H~ can be criti ci zed for H. Yet, regardl ess of thi s 

criticism, one must still consider the cbnstant capital that may be 
- -

necessary in the exp~nsion o~ employment in prod,ucing the se services. 

Moreover, these servic~s do not add ta material productibn directly. They 
" J, 

wou~d not facilitate any further absorption of ,labour in productive sectors 
- , 

for they produce neither means of production nor means of subsistence that 

can be advanced as commodity capital~ Marx does not accept that unproductive 

labour may lead ta mater;al production or that it, may, s9ffiehow, increase the 
, ". 

mater,ial or commodity wealth in an indirect manney-. 84 We l.ve al ready 

referred to unproducti ve 1 abour. It i s beyond' our task to ana lyze the 

significance'of this concept any further. 

. , J • 

/ 

\ . 
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Returning to Mandy, what .... is 'implicit in his argument is that 

sufficient capital exists to start the new fields ,of prodùctüln. 'Hence, 

the problern is not one of capital shortage, but of effective dema~d. 

Capital exists in abut1dance. In our analysis, if and on]y if such capital 

can be shown to be the c6nsequence of a prior laboJr disp1acing technological 

change, then the labour absorption in the production of new goods can be 

considered as a legitimate source of çompensation. Otherwise, it is but 

an independent source of what we will later call "general compensation" 
" Il 

due to accumulation in general, not specifically linked to technologicpl 

change of the Marxian type. In short, such compensation through the 

introduc}ion of new goods or services is relevant on1y if the organic 

composition of advanced capital in th~ir production is low enough so that, 
~ . 

the freed consumPtion .. powe,r can finance their introduction. If their 

introduction requires additional capital not arising from the previous 

labour disp1acing technological change, the labour absorption resulting 

Jro!!, ~h,is independent source oî~capita', cannot ,be considered ~ ~omp~nsat,ion ' 

in its narrow sense. 

The theoretical issues related to the failure of Say's-Law are 

;~nored in the rest of this chaptèr aQd the following one. In _the chapter 

on crises, we will return to sorne 'of these issues in the Marxian context., 

Meanwhi 1 e, we wi 11 conti nue to assume that the output crea tes the demand '" 

for itself . 

, can, at one 

Th~ cle'r implication"in Marx is that technological unemPlo~nt 
level, be separated distinctly from the arguments based on th~ 

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 , , 

poss i b 1 e 'reconcil i ation of thetwo types of unemployment wi 11 be presented.l 

o 

( J " 
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Wage Flexibility and Compensation 

oN~ither McCull och nor Ri cardo studi ed thè effects of wage fl exi bil ity 
- , 

as a source of compensation~ Neisser states that the classical analysis 

depri.v d itself of one of the important mechanisms. 85 Wage flexlbility 
\ 

and the effec of unemployment on tre wage rate as a compensation are a 

part of the nec-class' al apparatus. This ccmpensatory mechanism will 

be developed in the appendix this lhapter since it does not exist in 

that particular ferm in Marx. d presently suffice te note that 
, 

wage flexibility-in the neo-classical,,~?del rforms an adaptive funct ion. 
) 

Jhe change in the wage rate, i.e., a decrease in t wage rate rel ative ta 
" 

l' , 

the price of capital upon the displacement of labour lea te a reversal 

in the techniques of production towards a more labour intens~ one and, 

hence, ta full compensaJ:ion. T.he impl icit assumptions behind thi 
, , 

aba~tive ~unction of wage flexibility and the theor.etical difficult~~es 

with the analysi s do not presently concern us. Marx al sa sees a partial1 
i 

adaptive function in wage flexibility. It can slow down the rate at ~ 

which labour saving technological change is i'ntroduce'd. 86 However, this 

function is significantly diffe~ent from the one in the neo-clàssical madel. 

In Marx, wage flexibillty does net lead to a reversa1 in the tech~iques i~ . 

use. Hence, not a compensation but a slawdown in the rate of displaceme~t 
- l , \ \ 

takes pla~e. The displaced workers are nct compensated for in this versio~., 
" \ 1 \. ' , 

Further displacement is postponed temporarily. TrlUs, wage flexibility in 

Marx daes nct serve as a compensation by leadi ng ta a reversal il] the 

factor ehoices in faveur of current labour. 'The impact of wage 'f1exibility 

and the role of relative factor priees in Marx will be fur~her developed 

in the appendix to the next chàpter . 

. Sorne compensation due to wage flexibility can oceut in Marx even 

without -a reversal in the techniques of produetion~xpansion in e~ployment 
.... 

~ 

)<' 
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car take place on the basis of the higher organic composition of capital 

if labour di,splacement depresses the wage rat~ and ,contributes to the 

surplus arising from technological change itself. The,industrial reserve . .. 
army is replenished through technologic-al unemployment and serves as a 

. 87 
check on the "pretensions" of those employed. , 

Before we proceed with the rest o,f this analysi s, ~we should cl arify 

an important poitrt. Our intention in this section is not to develop the 

theor.1 of wage determinati on' in Marx. The weaknesses and strengths of ' 

this have already been discussed land ,are still being debated by many 
-:.r - -

economists both in the Marxian and non-Marxian ,traditions. Even though ',. 

.ther~ are explicit statements in Mar:cwhich give weight to the critjcism 
~ 

l , 

thé)Vhe wag~ rate in Marx derives from his theory of value, i.e., the 
-, ~ 

real wage is ~qual ta the cost of production of labour itself, ther..e are 

other st~ements ta indi cate that the wage rate is al so infl uenced ~y~,the 
. 

industrial reserve army. The meaning of "cost of production Il becomes 

unclear with respect to labeur when the subsistence wage.rate can fltJctuate 

due to hi stor; ca l a?d soci al conditions as- well as due to f1 uctuati ons in 

the IRA. 88 1''' 
" 

\ ". 

Rather \ than try;ng to locate a consi~t t~eory of wage determi nati on 
<K' 

_~~t:Marx, we will be applY,ing the Marxian analys;'s ta alternative cases. 

Sinc our task i s not to study the welfare aspects of 'technological change 

wi h respect to the effects,on incgme distribution per se but to identify 

the employment effects of' technological ~change, we will not be concerned 
,/Il 1 

about the more refi ned arguments ; n th; s a rea . 
r- t 

i' 

Let us assume tha t the rea 1 wage ra te in peri ad 0 is not at an 

irreducible l éve 1 . ThiS i s real i stic becaùse Ma/y.x does not have a theory 

of Iron La,w of ~jages', \i ke Lasa 11 e 1 s. 89' The i ncreased l RA due te 

/ 

, / 
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technological disp1"~cement of labour.may, then, reduce the wage rate in. . ~ 

" '/ 

peri'od 3 below its previous level t'hrougR the competi~îon Of wot'kers~for 

fewer jobs. '. 

We n~ed ta explain "hat we mean by the prevlaus pe;i~\.f) 
. \ 

technologic~l Chan~, i s in~roduced more or loess simultaneously in 'most ':, 

firms and the reduclion in costs is r.e'T'lected immediately in lower priees, 

the real wages' of'the workers still empl-oyed will hav'e increased abov~ 
.. < 

their level that prevailed before the introduction of the 'new machines by 

the total a"\ount of the increase. in, labour productivity. As we have 

indicated, this is an unrealistic case. However, it can be used as a 

theoretieal apparatus ta illustpate how the incrëased IRA may indirectly 
, / , 

enable the capitalists to acquire all of the increase in productivity of . , . , , 
~ ,u, 

labour due to technological change or even an amount in excess of it. If 
j " > ' 

the increase in t-he IRA i s ,sub$tant.ioa l and the rea'l wage rate i s ereduced 

ta the leve'l that existed prior to the' introduction of new technology, the . . { 

capitalists \1i11 have 'recovered all the benefit,s of technolog,îcal change. ,.\.' 
.. 

If the wage rate is pushed even below ·.the previous level, then they' will 

hav,e acquired an ad~ti'onal-amount. In other words, t~chn010gical "chan'ge 
~ "(' , ,,~ 

J) , " 

will have created not only unemployment but it will also have made those 

workers stil1 empl'oyed worse off in real terms. Obviously, the latter .. 
., 

result depends on the' magnitude of technolo']ical unemployment relative ta 
o 

the s/ze of the employed population. c ln Marx'r,there i~ little evidence 

tha t the workers emp1pyed wi 11 be worse off than be'fare. In fact, as we 
.. 'J ..... , l' \ 

have seen, he often poi nts out that they may enjoy a hi gher standard of 

l~ving than before. In that case, we can say that the increased IRA 
"0 

enables the capital,i..sts to recaver a part of othe increase in the productivity 

of labour or a11 of it ev en. though the capitalists cannot initially avoid 
, -,..-- Cl r 

, the decrease of the priee' to the lower average cost caused by technological 
Q 
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change. 
7 

I~ this case. we ass~med that the ~evel of total output did not , ) 
\ , 

increase due to 'technological change. If. on. the other hand.' output 
o 

expanded simultaneously with a re9uction in the level of aggregate employment 
, . 

,upon the adoption ,of the new'mathines. the compertt.rtory effect of w~~~ 

flexibility is more favourable. 

Assuming that the increased output is in terms of wage goods. cheape~ 

goods will enable thè capitalists to offer lower money wages to the 

workers still employed. The money wage can sink ~elow'the level that 

prevailed before thè introduction of the machines even though the real \ 
, .., '. l 

wage rate, due to lower priees, may be above that level. In th s case,' 

the real su~s captured by the capitalists may still :be above the level 
~ 

when the output was constant. The relative share of capitalist in s + v, 
" 

i.e., net output. will have increased ev en tho'ûgh the ,employed orkers 

. " 

() 

'> enjoy a higher liv~ng standard. Then, the capitalists could adV1ance a 

pa~t of this surplus or ~11 of it ta ernploy additio:';- workers. Mar:, \' 

.1 

inldicate~' thé compensation through wage flexibility in the folla i~g manner:~_ '\; 

. l) If wa'ge~ fal1 in é~nseqUence of a deprBci~ti~n in 

" 

the va'tue-~bf labour power (which .may even be ( 
attended by a risè in the real pri~e of la6our), 
a portion of the capital hithe~to in~ested in wages 
is release9.... [This released'varia~1e capital can 
now pe usedJ ta expl~it more workers. , _ ') 
, 1;1 ri ." _ f' 

If the réftl wage rate we~e to sink ta the level that prevailed be ore the 

introduction of the new machines Or it did not ~ise in the first lace, the 

compensat.ion-far·e@lloyment will be evelJ higher'since a11 of the jncrease 

in outpu~i11 accrue to th~ C4Pi ta li-sts whocâlIadvance it to employ more 

workers. Once ag~in, the ~itUde of such absorption will depen'd on the 

magnitude of total capital necessary and on its organic composition. The 
o • 

former is important'when th~ constant capital to be advaQced is indivisible, 
-

i.e., a minimum scal~ ~f production is necessary.92 
• r 

1\ \. 

.. 
o \ 

\ 
.' 

: 
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, We c~n summarize this part of the ana1ysis by pointing out that wa;e " 

f1exibility can be a source of compensation in Marx either by reducing .. 
o t~e real wage rate below the level that prevailed before the introduction 

of the machines'or by increasing th~ rate of exploitatiun, ~, in relative 
~ . v 

f( 

, terms when both s and v increase. In the latter case, s increases faster 
~ 

than v because of the larger output that enables the capitalists to 
i 

allocate a smaller. share of it to the workers. Clearly, the possibility 
\ 

- . , 

of absorbing the displaced workers arises when the output increases ahd 

when this i~crease in o~tput i5 not consumed immediately but--advanced to 
~ 

employ other workers. Marx is not very clear on this aspect, The most 

ljkely interpretation is that the surplus generated will not be·sufficient 
/'. 

, 
'r" toemploy the displaced workers, In other words, the surplus ,arising 

from the technological change will not be $oufficient ta employ the workers 

;;.on the basis of the ~igher composition of advanced cap)ta1. Such a , 

rela'tlVe_shortage of real capital is implied by Marx when he says that II not 
,. " " 

enough means of production are produced ta permit the emp,loyment of the 

ent1 re ab 1 e-bodi ed popul ati oD, unï:ler the most productive conditi ons'. 1/93 

tt should be pointed out that Mar~'s approach on this question is on 

a solid theoretical !founggtion, 
. ~ 

Wh en output with fewer workers increases, 
.. 

no automatic·compensation exists if the increase is used for immediate 

,~onsumption. If it becomes a part 'gy;the surplus-to be advanced as VO and C, 
~ 

considerations such as the i~~~éased q still exist: He~e, a relative 
.r '"', 

capital shortage is stJlf"possjble_,_, 
.. 'o~-

f 0" 
, The role of i1treased output has ~een a source pf confusion iD modern 

t 

literature, One good example iS4 a work by Dieter Schwartz and Adolf , , 
'_-:. Wag~er on the effects of technological progress on labour in the re~ion of 

1 • Il' 94 ' 
Baden-WUrttemberg. They conclvde that when output ;s constant and 

•• 0 
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capital per worker increases, there Will be a displacem~nt~of labour but 

nat (when output increases. They state: "The labour di spl acement effect 

of labour saving technical progress will then be compensated through 

"ecohomic growth. 1I95 They è!o not specify where the capital cornes fram to 
. 

'<increase the output. Neither do they specify how this increased output 

can !Je a ~ource of compensa t ion. ' 

Even though we have presently abstracted from the effects of changes 

in the income distribution on aggregate demand andlem~loyment, a note should 
, 

be added.in anticipation of the chapter on cr;s;s and technological 

• unemployment. There, it-~Will be seen that Marx .al~ sees the reduction in 

the wage rate as a source of further unemployment. This is clearly linked 

ta th~ urderconsumptianist view which can be traced in Marx. A contradiction 
1 

appears. 'On the one hand, wage flexibi1ity, by increasing the surplus,. can 

be,a source of compensation. On the qfher~hand, it increàses the.level of 

unemployment ;nherent in the theary of the underconsumptionists. Without 

presently developing a full analysis, it sho~ld suffice to note that the 
1 

appar~nt contradiction can be reso1ve9. Marx's theory of technological 

unemployment can be develop~d independently of his underconsumptionist 
• 

arguments. If the underconsumptionist argument is added, not even partial, 

~ompensation may occur because the accumul ati on process wi 11 be ha lted 

periodica~lly due to the impOS(ibility of realizing the surplus.: Marxian 

technological unemployment can be shown ev en when increased-output is sold 
, r 

and surplus realized. It does not require cycles. In this case, 

techno'logical unemployment can be a permanent feature of Marx's accumulation" 

process. which, according to Schumpeter, is "prosperityless",and 

IIdepres~ionless.1I96 
, 

In this form, technological une~yment is funda-

mentally due to the increasing organic composition of. the advanced 
'"-- ------=-=='- ~- - ,- .. 

capital. It is on this ground that Marx's approach should be evaluated\, 

" 
1 
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o~ judged. However, one can see the comp1icated nature of Marx·s Jnalysis. 

The capita1ist system increases ,the productivity of labour by leaps and 

bounds, b,ut it does not increase the surplus sUfficiently to equip all of ~I . 
the available labour supply with the~eans of production since q also 

increases. On the other aand, it also increases outpu in excess of the 

purchasing power of the workers. Thus, relative scare ty of capita land 

over-production of output are observed simultaneously, If the system 

\ overcomes the problem of underconsumption, it still faces the·problem of 

relative capital shortage. 

technological unemployment. 

of unemp 1 oyment. 

Full capacity utilization does not el,iminate 

Underconsumption can accentuate the seriousness 

Finally, the analysis of the wage rate ~s a compensation mechanism 

leads ta a source of confusion which is inherent in ~~arx·s concept of 

the organic compo~ition of capital. This was already indicated in Chapter II. 

However, it requires further elaqoratio~ in the present contexte 

Once wage flexibility is lallowed, the organic composition of capital' 

. becomes ë!-;Jl ambi guous concept. If the',v decreases due to ,a reduced wage 

""rate, q 'i11 increase. However, this is a relative increase in q. It .. 

~ 

does nct mean than this further decrease has come about due to an additional 

reduction in ef!1ployment. The number of ~orkers employed remains ,constant 

while v decre'ases. Obvi6usly, such a relative increase cin q as opposed to· 

an atsolute increase, due to an increasE} in 'c at the expense of v, is 

favourable to fùrjher employment creation. ,Thus, an initial absolute 

;ncre~se, in q caused by the adoption of the new machines at the expense of ~ 

can lead later'to a countertendency through the effects of a red~ced wage J 

rate. 97 This countertendency is shawn by a further increase in ~, but this 

is a relative one. This exp1anation indicates that countertenden€ies to ~ 
r 

( .. 
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; l ' 

distinctîon between 'absolute and relative increases in q. The relative 

increases are also countertendencjes which may have compensatory 

'-emp 1 oymenr effeds. In this sense, a' technological change whiçh initially 
J 

u~es more constant capita·1 by disp1acing sorne workers can, through the 

market mechanisms~ further fré~ v witrront simultaneously freeing workers, 

and, thus, enab l e- ttfe capi ta li sts to reabSorb sorne of the ,d i sp 1 aced 
., ;. ( 

workers. A constant capital using and labour displacing ch~nge can 

ultimately 1ead to a .partial compensation through wage f1exibility. / 

It again should be noted that, in Marx, this has nothing to do with factor 
. ... 

substitution or reversa1 in techn;ques~ The additional worker~still have 

to be equipped with similar machinery and equipment. The technical 

composition of advanced capital ~oes not change. 

Moreover, the decre~se in the wag~ rate can also affect ç. The,~ 

'construction of the new machines will cost less given\the lower wage rates. 

Not only v but also S may gecreas~ even though the technical composition 

may remain constant. Wage flexibility will augment the surplus through 

the savings in the: constant capital as we1l. Marx indicates other forms 

of market forces that save constant capital. 98 "t'Howeve,r, the clear· message 

is that they will not be sufficient ta bring.about full compensation. 

They do not stop C from growing at the expense of v. 99 The value of the 

individual components of C may decrease, but the total C in' relation to' v 

still incr~ases.100 This is clearly related to Marx's view of new machines 

as a system of.machines or tools which are technically linked ta each other. 

The i n~l~i du'a r componen~s cannat be used separatei'y. 

In summary, r~arx sees wage flexibility as a 'compens,atjon mechanism 

through'its effects on the surplus and subsequent accumulation. However t / 

" ' 
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he perceives it to be inadequate given the increase in q. _This contention" , \ 

cannat be proven' in a theoreti ca 1 framework., It -depends very mueh on the 

.. rate of increase in q, the rate. of ;'ncrease in productivity an,d output, 

aRd its pistribution among the_ classes. However, neither can it b~ , 
, 

claimed that Marx's 'argument is impossible--.--b-;-tt-le-Gompensation may oecur, 
,-

if teehnologieal change of the Marx;an' type does not, substantially 

increase the output and the share of capitalists so that the increase in 
"\v 

surplus will t:>e suffieient as to employ the 'displaeed workers on the bas;s 
, .', / 

of a higher q., This result will even be lTIore likely .if reversâl in 

techniques is not occurring. In a dynqmfe econamy where technological 

change is continuaus and where the system cloes not,have sufficient time ta 

adjust to the disrùpt;ons or any single c!lange" s,ueh revers a 1 m,ay be~ome 

mor~ difficult. 10l ~~en sueh factor ~ubstitution ;s ruled out, wage 

~ flexibility may not free sufficient funds to achieve full compensation. 
, ' \, 

Moreover, for such a significant degree of wage flexibility to oeeur, the 

increase 1n the IRA due ta displacement must be very large. The role of 

class struggle and workers' resistanee to a reduct;on in wages must also be 

considered. 
. ., 

In the next section, we will assume a given,wage rate and constant 

output in order ta simplify our presentation. The foregoing analysis 

should be kept in mind to understand the implications of wage flexibility 

and increased output. 

Surplus and Compensation 

It will be recalled that technologicar change is introduced by the 

capitalists in order to increase their surplus. ~n the workers are ;; 
displaeed, "the irruneèiate result of machinery is to augment surplus-value 

and the mass of products in which surplus-value is emb'odied.,,102 Marx 
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sees this freed fund' of the capitalists as the major source of any passible 

compensation. In this more realistic case, the increase in the productivity 

of the remaining workers is n~t immediately passed on to consumers in 

lower priees or ta workers in higher real wages. Since most of the ather 

capitalists have not yet adopted t~e new technology, the priee of the 

product does not siok to its average social value. 

Accumulation is the conversion of 6s ta 6C and 6V. 103 It must be 
/ , 

recalled,that this 6s is due ta te~hnological change proper and does not 

inc~ude surplus"that is normally acquir~d by the capitalists independently 

of technological change. This distinction is essential to ~nderstand4why, 
\\ 

in the long term accumulation process ta be analyzed in Chapter IV. 

accumulation increases the absolut~-level of employment. This is mainly 
~ 1 

If 

because accumulation also involve~ surplus which would have existed even if 

na technological change occurred. 

- Marx, as indicated in Chapter I, is aware that the capitalists may 

increase their consu[11ption out of the increase in surp,lus. However, "in 

arder not to complicate, the formula, Il he assumes that "the entlre surplus

value is accumulatj;d.,,104 

\ 

/ Marx',s arguments on the compensatory influence of 6S can be illustrated 

in the following way: 

~s2: Change in surplus due to reduction in the aggregate advanced 

capital, i .'e., AACO ~ AAC 2, in period 2. 
, ~' 

W: Given wage rate where Wo : W2 : W3 

\ . 
The add i ti ona l emp l oyment t\~t can be crea ted in peri od 3 through the 

-conversion of 652 to 6C3 and 6v3 ill be equal to 65 2 
1 + q3 

W 

\ 
( 

" 

... 

-



'. 163 

q3 will be assumed, for simplicity,. ta be equ1al to q2 which ch,aracterizes 

the economy upon the adoption of the new machi~s. 

,~e have"already seen that ~s2 is less than the wage bill corresponding 

~ to the net displacement of labour, because a part of the wage bill of the 

displaced workers has b~en converted to constant capital. Th~n, even if q3 

is zero, no full compensation is possible at the given wage rate when 

output is constant. The partial compensàtion is even more l imited due ta 

the fa ct that q has ar~ increased. 

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 

finance the tequired constant capital per worker. 105 However, in an 

aggregate~analysis where borrowing is possible, such an assertion cannot " 

be made .. Even t~ough Marx sees the'role of borrowing and credit facilities 

in reallocating surpluses in the economy,106 he does not integrate this 

aspect into his analysis of technological unemployment. He often argues 

that idle capital and idle workers may coexis~ because of the f;xed 

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 cannat, however, be made. 

Whether there is borrowing or not does not affect the Marxian results 
..J, '. 

pecause even the borrowed surplus ~must be due ta labour saving technological 

change elsewhere. If it'is an independent source qf surplus, it should rot 
" 

be considered as a compensation mechanism. There may be full compensation 

in the broad" sense, but not by the i ntermedi ary of the capi ta l tha t was 

~lready advanced andowhü:h ïs now restructured'in terms of a higher q. 

( 

, 
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Conclusions on Compensation, 

It i5 cl~ar that in M~rx full automatic compensation owing to the 

changes associated with technolog;cal' change is very un~ikely given that ~ 

~nitial accumulation o~ independent sources of surplus to absorb the ' 

displaced are ruled out. In that case, the only possibilities of 

compensation are through Mage flexibility and the increase in surplus . ... -
The former is a means to increase the latter. If there is no wage 

, 
flexibilfty and the output is constant, the' freed surplus cannot be 

sufficient to absorb the displaced workers. In the first Illace. it is 
/ 

less than the wages O'f the displaced workers. In the second piâce, constant 

capital is needed to accompany their absorption. If the o~tput and surplus 

increase, a gre~ter degree of compensation is possible. However, ev en 
, ... 

then, compensation is possible if the b~nefits of increased output are 

largely direGted to the capitalists who will readvance these funds as . " 

capital. 

In the theoretical approach developed, independent sou~ of 

compensation or changes which are not, dh'ectly or indirectly associated with 

technological change of the Marxian type cannot legitimately be a part of 
~ . 

the compensation mechanism. The classical mechanisms o,f price flexibility 

and consumption demand have been shown to be an inadequate compensatory 

mechan;sm.' The machine constr~ion and the surplus arising from 

techno1ogical change are partial compensation mechanisms in the s~or,t term 

as we have defined, 

The observations in this chapter can be combined in an extended 
, . 

. formulation by utilizing our previous notations. 

J , 

( 
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Where: La - L2 = Net displacement in the aggregate level of employment 

due to the adoption of the new machin~s where La > L2 
~L3 = Employment created by the conversion of the additional 

surplus into âC and âv in period 3 

. " ~L now measures the total compensatlon effects of bath direct and 

\ t' 
-...' 

indirect mechanisms in the short term. If it is 0r'full compensation will 

have taken place~ In the 'formula above, employment due ta accumulation out 

of âS2 app~ars to be the only form of compensation. This is because L2 
already includes the partial compensation dU~"to the ma,chine construction. 

The criticism against this has already been indicated on the basis of \ 

B~ach's approach accarding ta which La - L2 will usually be negative.'i.e., 

the total level of employment increases. because the introduction of 

technologic~l chang~ requires accumulJtion: 

This formula in terms of employment can be restated ~y using the 
r"4-

co~cept of'aggregate advanced capital: ~ 

6L =( l ~c~o _ l :C~2 ) _( l :S~3 J 
Where q2 is equal ta q3 but greater than qO. Given the ~age rate,' 

AAC O - AAC 2 = 65 2" 

This formuîatian captures the time efement in the sequence of changes 

and it is, in this sense~ a useful one ~o conceptualize the difficulties and 

our earlier assl,lmptians ta overcome them; for exampTe, the assumptiO\ .' 

concerning the withdrawal of the jndependent su~plus. 
J 

However, once"we are aware of these diffi~ulties and of the real 

processes behind the changes, the formulation, can ~e further simplified. In 

this formulation, the implicit assumption is that the capitalists reduce 

" 
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their advanced capital in p~rtod 2 to produce the same level of output. 
, 

They r~alize 652 which, in turn, is readvaneed in peri ad 3. Instead, we 
1 

can assum~ that th~capitalists advance the same amount as AAC O on the 
-- .,0 

basis of higher q2 in period 2. ~ 

Then: 

\ 

This, in essence, captures the Marxian short term hypothesis according 
. 

ta which the existing capital is ultimately restructùred through the-

conversion ~f v to C and that no net accumulation occurs-in bringing about 

techno'logical change. In this case, La - L2 yields the net di~placement 

when the total capital is res:ructut:d on the basis of a higher q. 

, -

There is, however, a major, difference between the two formulations. 

In the first one, the extra surplus is realized by reducing the ~equired 
" 

aggregate advanced ca~ital for a certain level of output. Part of the 

output that~previously ~ccrued to workers as adyanced v i#now freed as 
, 

surplus. In the' s'econ~ ~ne, the sa~e result is achieved but it occurs not 
" 

through the 'initial decrease in AAC but through the increase in the tota1 

" output given a constant but restructured AAC on the basis of a higher q. ~ 

The difference can be stated in other terms~ in the former case, the surplus 

i5 realized even before the finms adopting the new machine?, produce the 

_ output. They immediately reduce their advanced capital at the beginning 
A , 

of the production process in period 2. This means that a part of the output 

;that was advanced in period 0 is n~t advanced I~~~V. So realization occurs 

/before the output at the\end of period 2,comes on th~·market. Clearly, if 

/ the c~mpetitive pressures are not strong, an a~ditional 6s will al$O be 

( 
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captured at the end of period 2. If the other capital~sts adopt the same 

,techniques rapidly, this surplus at the 'end may not be realized. In the 
, 

seco~ formulation, 'the realization of the ~xtra surplus cornes at the end 

,of the)Oduction period 2 through the increase in output given a ,-constant 
J "" 

AAC with a higher q. It would appear th,at~the latter is a riski,er way ta 
\ , , 

realize th~ surplus directly arising from technologica] change for it will 

." ocèur in the future. It can be eliminated by the competitive pressures 

that may reduce the price and di vert" the benefit"s of technolègjcal changè 

ta the'consumers.' " , , " ;, 

... "" ' " 
l " 

It is clear that in bath cases the output will ultimately in~e~se. ~ 
1 

In the first case, once the irrtnediately realized 65 is readvanced,l-the 
1 

output will increase. In the second case, since the same capital is 

ad~anced without any temporary dec~se, the output will increase. If,.;n 

the first.case, the readvanced capital fram ~s leads ta pe~manent 

increases in s, net accumulation will result. In the second case, if 

the ca!pita 1 i s,ts' can exp,ropri ate that part of the \ i ncreased output, net 
" -

'accumulation will take place. AAC w,ill g~ow. Our fonnulations' do not 

capture these possible sources of increa~e in AAC through the accüm'ulatioon 

that may arise from the immediate effects of technological change. 

The clear implication is that if the capitalists can hold on to their 

extra surplus or;g;nat;ng from the particular technological change over 

several production periods, then net accumulation will occur and the 

likelihood of full compensation arises. Marx;5 not attentive ta this. , 
His implicit aS5umption is that the competitive forces will eliminate the 

initial advantage. If 6S is realized either in the first casè)~ initially 

reducing AAC or in the second case by capturing the total increase in 
, " 

output, and if it is readvanced as additional capital, the increases in" 

( 
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.surplus can be;, cumulative. Th.is can be illustrated in the following manner: 
~ \ 

~s,. arising from technological change --1(~C" + ~v .. ) ~~s .. ---)(~C ... + ~v ... ), 
11 11, 11 ~ 111, 111 

etc. In this way, C and v will ~e increasing cumulatively. Marx sees net 
, 

~cumulation but does not seem to link it to technolQgical change whose 
, 

• benefits, according to him, are temporary for the çapitalist class. 

The implication of the foregoing analys~s is important. It appears 

that if the prices aré stjcky and~he surplus can be maintained over many 

production periods, the proc~ss of accumulation ca~be a source of 

1. compensation. Consequently, it is not only the s'ize of the lmmediate surplus 

arising from techno\ogical change but also its duration that must"be 

considered. The longer such surplus can be maintained, the higher wi\l 

be the possibility of compensation. These points are also emphasized by 
, 107 1 

Kruse. Obviously, then, problems associated with demand and investment 

opportunities arise. These question~ are not within the scope of ih{s 

chapter which is based on the assumption that there are no realization , 

proble~s and that investment opportünities are unlimited. 
" 

, "-
Finally, we shoeld point out that o~r specific formulations at the end ~ 

., 
?f the chapter b~ar significan,t similarity to those developed by Gottheil 108 

~nd Mitnitzky. 109 The main difference lies in the analysis of'the logic 

underlying these formulations. 'Gottheil undertakes a discussion of the 

technological unemployment question in Marx without dealing with the .. 
'-

t compensati9n controversy. ~ The theoretica 1 apparatus underlying Marx 1 s' 0 

~nalysi~ of this question is not made clear. It ;s possible that our 
-- < "i- -presentation may have gone J).eyond Marx in our specifiœtion of th~ meaning 

~ ~ 

of compênsation jn a manner which cannat be defended exclusively on the 
>. 

basis of references ta Marx. Yet, we believe that our interpretation is 

consistent with Marx's hypothesis and his conclusions. 
1 

It also clarifies 
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the limitations of Marx's view of technological change. 

Mitnitzky, a German ecanomist fram the early part of the twentieth 

. century, arriVes at formulations which are much cl oser ta our~. b He 'alsa 

'undertakes a genera 1 crfti que of the campensati on arguments .. Even :Ythough 

his work is clearly in the Marxist tra.çlition, he 'makes few specific 
jJ 

r~f~rences to Marx. He does nôt deal with the historical aspects of 

Marx's ~rgum~nt with respect -to the c19ssical economists. Neither does he 
. .. 

indicate the limitations of Marx's argument. The integratianOof 
" 

teehnological unemployment in Marx ta crises and the"relationship of the 

crises ta Mar)S' s long tenn technological unemployment ar~ absent in the 

wor~s af both authors. 

However, our evaluations with respect ta consumption demand as a 
, , 

,-- -
of compensation also eflst in Mitnitzky. He states: 

The consumer can, through priee decreases, increase 
his,real income, b~t ne cannot purchase more than 
what ha"s been produced. H·is demand can never lead 
ta an increase ;n emplayment. The consumption . 
demlmd is nct a source of compensati~n .... The 
only sour~e 0flOompensation that remains is capital 
accumulatlon. ' . -

He, like Kruse, sees monopolistic profits when the prjce deçreas~.does 

nct occur as a source of compensatÎ'on. lll However, he does n,ot p;e$ent ' 

Marx's views on these issues. Neither daes he undertake a rigorous 
) 

analysis ta specify the assumptions and the limitations of' his own arguments.' 
'"' 

. ' 

( 

.J 
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APPENDIX 
, \ 

NEO-CLASSICAL VIEHS ON COMPEN5MÎON ANO MARX 

o ~ r " 

o 
r" 

i 

a~ In this section .• we w111 outline brief.ly the neo-classica1 views on 

compensation. Gi~en the scope of our study, the foTlowing is c~rsory, ifnd, . 
it i s i ntendeC\'onlY to shovi that the modern :p,proach 

l , 1 , .. 

extension of tf1e classieal arguments and ta indïcate the main .» 'j) ~, ,~ 
be~ween'the Marxian and neo-classical appraaches. 

~'\\l" 

,Instead of'r~v;ewing all. the literatùre in this area à'Î" ~nalyzing the 

appropriq,teness of 'the ne9-classical too1s for the question of technological. 
. ~ t 

unempl oyment , w; will rely on the s'pecific arguments of Mentor Bouni'atian1 
"1-

" 
and N,~ ~ho 1 as K: l dor'. 2 K'a l dor i s, i n gen~ra l, not cons i dered a neo'-c l ass ~ ca l 

e!r", his 'views' on the question of technological unempfoyment 
~{ ~ '. .1 a 

tradition. The arguments by these'a'uthors have al1 are very fTluch in 
" .. , ~ ~. 

, , : \i.mpo'rtant historical 
~ ..!I (0 

becau6e these econamists challenged the 

pessimistic views that b@gan ta reappear in the early part' of the twentieth 
" " ,0 ~ 

century. E.:Le'perer w te q book emphasizing the possibil ity ,Of <1 
.. l ';'f, , 

tec,h'no l ogi c~' u!1emp] oy : nt.'a, H~ t .... l so cha~' e~ged • the- ~ompensati on t}1eori es. .. , 

Althou~h w&will ~~ ref ta him often, tlt is ~ot our objective tQ .. 
're~i~ew h1.s argum(û'lts' ctn detai 1. Moreover', "his argument; are not in the 

1 

o Marxis.t"tradit,ion. We ~in only' underline' the major ,elements of his 
~ ~ \ ' ~' f '" 

" analysi~. and' emphas{ze 'the crit;c;sms of Bouni,atian and Kald(j~ aga;nst Mm: 

, 
, 1 • 

l, 

,,' 
. , 

" ~ . 
o 

'- ('0 

,,;' 

l ' 
'1 ,u 
'f \ 1" 
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" 

In 1933, Bounia~ian challenged the ideas of Lederer. In return, 

Lederer restated his case in the same year in response to Bouni~tian.4 

--Lederer sees 3 types of techno1ogical change that can benefit 'the 
, 5 

producer but that may haVe very diff~rent employment effects. 

(i) Technical improvements ta reduce the cast of prodùcing a given , ) 

" .1evel of output by reducing th~ amo~nt of labour employed. 

( i i) ~ep l aceme'nt of one product by another. 

(f~i) Intro,duction of entirely new products not competitivé with the 
" .... 

01 d ones', 

His conclusion is that',(i) and (ii) can cause displacement of,labour'· 
( 

o whereas (iii) will lead to growth and more employment. He then goes on 

do 

to criticize Bouniatian's criticisms. To state th~ latter's criticismsJ 

we will.:eefer ta his own article. He basi<:all~ argues that savings to . 

consumers, in addition to the profits arising from technological change, 
-will be sùfficient to reabsorb the displaced workers. In effect, helsuggests 

the formulation that we have used earlier ta dépict Marx'~ two freid funds 

and the alleged full compensation through them in ~'cCul1och's article. 6 , His' 

argument is based on the notion of the indestructibility of purchasing power. 

His alternative mechanism is through the "chang~ in the composition , 

of the existing 'capital.,,7 In other words. the possible di,spl'acement a~d 
, J~ 

the subsequ~nt c~anges in the relative prices of capital'and labour lead to 

a réversal in techniques ,that now become more labour intensive and assure 
0-

1 

full employment equilibri.um which mày have been disturbed ihiti~l1'y by the 
,"-,' 

introduction of new technology. He states: "In this way a..-constant volume 
• Q 

,of capital cari provide employment for a~ increasing number of workers."8 

In short. Boun;atian lists" all the prev;ous compensation mechanisms 

and also adds the neo-class;cal factor substitution to ensure 
\ 

/ , 

( j 

, . 



, ; 

a 
" 

lia 

reversal in techniques of production. Capital can be instantaneously 

shifted from \,lIages to fi'xed capital and vice versa. There is the use of a 

long run equi1ibrium ana1ysis to deal with what is essentia11y a short 

" run problem.-E-x-post substitution 1S unlimlted. ,He also assumes that the 

savings of the consumers will be- charmelled to new products and create 

demand and increase ,ilJ employment. Jhis should be eva1~ated in the light 

of our previous critique withln the context,of'the Marxian assumption,s 
, 

and theoreti ca 1 approach ,to compensat ion. Lederer accepts th i s form of 

comp~s'ati on but ,doe~ no~, see ~ t as an auto,mati c conseq~ence of t~e types 

of ~echnological change that may displace labour.
9 H~ argyes that there , 

are limitations caused by insufficient elasticity of demand, flexibility, 
'J ' ~ , _ t( , , • y l 

of priee,s, etc. 10 The origin' of the necesl'ary 'cap,jtal for' the introduct~on 
(f~ -., 

of the new goods is not discussed Dy~ederer. 

• 1 

t, ~ 

The two authors also discuss the relationship of technological change 
olt' ' 

to crises. lederer'sees the labour,disRlacing technological change as a 

factor in i ntensi fyi ng 

connection between the 

the 'cr'ises,n Bouniatian does not s'ee a direct 
12 ' 

two. This aspect is beyond our objectives in 

" thi s' sect; on., In the chapter on cri ses, we wi 11 be referri ng to lederer 

i" conjunction with Marx's r~marks. 

A more extensive criticism of Lederer was advanced by Kaldor. 'He 

points out that in Lederer, technological change reduces the, national 

dividende Capital is withdrawn from the other industries, and their 

output decreases. On the other hand, output in the innovating firms 

remains constant'. He argues, however, that technoJogical change almost 

always leads to an i ncrease in output. It may sta'y "èonstant in the 
.? 

i nnovat; ng fi rms ... only if: 13 (li 

(i) Invention is known only to one firm. 

'\ . ~ 
~ 

, . 
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Cii) The firm, moreover, is a monopoly. 

(iii) The elasticity of demand is less than 1, 

He cames to the conclusion that if output increases, no displacement sn9uld 

occur. He also integrates ~,age flexibility into his argument. If 

unemployment appears, it "will be d~e to the rigidity of the wages. In 
the long run, the elasticity of demand for labour canno! be zero even 

( 
though in the short run, sorne firms may experience fixed coefficients. 

HOI\lever, even ln the short run, 'the rigidity of coefficients is not 

applicable to all tp,e ftrtT\S, and elasticity of demand fo~ labo.ur wHl still 

be greater tf;Jan zero ~iven some'wage flexibiJity.14 ,II ... 'A fall in wages 

will stimulate industries us;n9 relatively more 1àbpur and dis'courage 
\ 

industries employing relatively less labour, and this process will continue' f 

until the available labour is reabsorb~d."lr5 In-essence, he links the 
-

temporary unemployment to the divergence of the wage rate from the 

equilibrium level. 16 Moreover, he, at one point, 

accumulation to absorb the displaced labour. 17 

, 

uses the means of net 

Given our evaluation in this chapter, the' differences'between Marx's 
, 

approach and the neo-classical approach are cl'ear. What lies, behi.nd the 

latter approach is ulttmately ,the readjustmen.t process in the prôducÙon 
, .' techniques due ta the flexlbillty of the wage rate. W~ have already shown . .... 

("- that the Marxian process does not' incorporâte this reversal in techniques . 
. ' 

In his case, wage flexibility, even i-f it were to occur, would only serve 
. , 

to increase the surplus. Once reversal in techniques is ruled oot in, the 

short term, it is'not gu~ranteed that the surplus can be iufficieni to 
! 

employ the displaced workers on' the basis of a higher q. If a long run 
( 

mechanism of the neo-classical type is substituted, the imp1icit assumption 

is that_!Lo further t~chnological change will occur in between. O~erw;se, 
1 

\, 

. , 
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relative pr,ice str.uctures will be changed continuously. More on this in 

the appendix to Chapter I~en we specifically analyze the influence of 
, . 

\'/age fréxibili,ty on the chai ce of technology in Marx. 

,-
It must also be not~ that A. Hansen, in an article pub1ished in 1932, 

• 1 

accepted much of the criticis~ against the compensation theories. 18 As we 

have cited earl ier, he criticized, in particular, th,e compensation a~ument 

based on the purchasing power. 
, 

Nevertheles$, he ultimately relied on wage 
1 

flexibi,lity and additiona1 investment'. But his conclusions were much less 

optimistic. He, did not see significant wage flexibility in an economy 

that did not experience cycles. The cycles would depress the wage rate 

and allow the adjustments in the productié~ techniques so as ta 

" .. éliminate technological unemployrtlent in ·the long, run. IIWith the business 

cycle? ironed ,o~t, it can sC,arcel Y be doubfed that,the priee and wage 

structures would become more rigide The capacity to absorb labour . " 

disblaced by technolo~ical innovations 'llould therefore be redueed. 1I19 

Hansenls doubts were criticized by Haberl'er who relied on the monetary 

adJu!itments. His argume~ is that" since the money supp1y and veloeity 

are constant, the redueed priee leve1 will free an additional.purchasing 
. "-

power by freeing'~oney.?~ 'How this freed money becomes real capital is 

not explained by Haberler. Neither does Hansen indiCQ.terlthis real aspect 
. 21 

in his response ta Haberler. 

~ 

his cye .. ~\. 
'Marx's î 

though Hansén màkes no referenee ta Marx~ the imp li cad of 

e.-free process can, in effect" be applied to our analysis,of 

ng term mode1 when we will abstract ~rom cycles and 'lIage 

flextbi,l ty. 

1 
Hansen sees labour displacïnt techrîolog~ca,l ch?nge arising ba"iical,ly 

•• 
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from changes in the relative priees of labour and capital. The unions 

may push ,\4 up. ~ower interest rates mey lead to capital intensive 

techniques. 22 But as the marginal productivit~,of capital decreases, 

substitution ceases. Given wage flexibility, a reversai in techniques 

occurs. 23 

175 

This view of se~ing the labour displacement due to prior changes in 

the relative pr;ce~ is essential1y an analysis of movements along a given 

i soquant. 24 l'Je 'wi1l see ttiat Marx' s" techno 1 ogi ca 1 change cannot be J' 

interpreted in 'ehis sense, i.e., whén 'the capitalist makes a choic~ among 

J the already known technique.s which are plentiful enoughtto enable changes 

in· techniques 1bàck and fortll. In Marx" the -clear implication is that 
.~ ~ 

technolagical' chilnge makes the previous techniques obsolete forever, and 
/ 

that there are no reversals to ,earlier techniqlles )'Iith .lower q 's. One 

gets 'afstrong 'impression frofl\Marx's wri~ings that technological change.is, 

on the whole, exogenous ta factor priees. We 't',i11 return to this in the 

appendix to Chapter r V. Moreover, the margi na 1 productivity argument 

has nothing )n common with Marx's 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 incre~sing the quantity of the same 

type~ of equipment'. I,t impHes that there ;s no qualitative change in 

capita 1 goods. 

A final observation is that there is agreement, as'evidenced by our 

brief review, between'the neo-classical approach and the Marxian one; 

the immediate effect of machine construction and its adoption is generally 

one of net displacement. The fonner depends on wage flexib,H;ty anq factor 

sUbsdtution.ïn the long run to resolve the pro~l~m. 'Marx, on the other 

hand, does not emphasi ze thi s aspect. Bea'cn ~ s hypothes i s, a.s we ha ve 
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already seen, differs from both. It does not depend on factor substitution 

.ln the long run though it does nqt rule it out either. His argument is 

that the Marxian analysis cannat be countered on this basis. As we have . . 
already seen", in Beachls case, it is the necessary amount of investment 

in introducing the new technology that resolves the problem. Technological 

change usually requires net investment because of all the associated 

casts, including investment in ed'ucation. Hence, the total level of .. 

employment increases Even though labour input per unit of output may 
~ 1 

decrease. Thus, non-reversing technological change is compatible with 
, ' 

increases ;n employment., This hypothesis ;s a critique of bmth the 
, .. 

neo-classical approach that relies on reversin'g changes and the Marxian 
:. , 

approach from a perspective that is ITeJther neo-classical nar Marxian. 

As w1 f'Tave èlone earl ier 

critique becaùse i t can 

neo-classical app!ratus 
r~ 

,~ 

"" 

10 

" 

in this study, we will conHnue 

be' posft ; n the Marx; an cJext 

that 1S alien ta Marx. 

if 

,~ 

.. 
',' 

1 \ 
"\ 

. , 

), 

to re fe r ta th i s 

withaut using the 
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CHAPTER IV 

ACCUMULATION, TECHNOLOGICAL CHANGE ~ND 
U~Et1P~oYtmn IN MARX 1 S LONG. TERM, MCOEL 

, , 1. Introduction 

\. 

-- / , - ,- --
The theoretical boundaries of the c~pensation controversy ~ere 

" 

specified in the previous chapter. Technological change and unemployment 

"" \'Jere analyzed in a framework v/hich excluded accumulation. Marx's . 
criticism of:th~.~lass;cal .compensation theory belongs .to this essentially 

~atic framework. Any compensat~n.had to ~~ sought, according to Marx, 

in the surplus generated by technological' change. On the other hand, 
'f . 

surplus that ;s normally extracted even i~ the_absenie of technological - , 
.J 

progress was ignored by Marx because it had no necessary connection' with 

the technolagical change under consideration. This;5 why the employment 
/' 

effects of accumulation out of total surplus were nDt included in our 

analysis. \Je abstracted from accumulation ?nd focused only on the direct 

a\1G indirect employment effects of technological change. This inter-

pretation is, as we have seen, explicit in Marx. . . 

However, once long term accumulation is considered, lt is not only 
• 

~he extra surpl us but the total surpl us that becomes the source pt 

e~ployment. Then, the narrow li:oncept 6f 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 betw~en narrow qnd broad 

concepts of compensation: 
. 

Yet 3 as we will see, he clearly distinguishes 

the employment effects,of technological change from the employment effec~s 
III L' 1 

of açcumul~tion in g~neral: Compensation, in its narrow sense, is sought 

in the di rect and i ndi rect effects of the fonner in the absence of 

, ___ ~ccumulation, whereas compensation in its broad sense or general compensation 

lies in accumulation, ~4heth'er such a distinc'tion ts theoretically valid 
..... ' , \; ~- . , . -.;".~ 

.' ~ .~ 

wi'l l be a question that w~- will, eva']uât~ critically iater in this chapter. 

Technological change, according to Marx, creates ~et unemployment 

or a decrease in the absol ute demand for l aboul1 'in the absence of 
• t 

accumulation, but the latter increases the absolute demand for labour. 
, 1 

Moreover, he argues that when both oc'cur simultaneou~ly the employment 

effects of accumulation will offset the effects of technological Ghange. , 
In this sense, there is general or broad'compensatior:i. On the sUl:'face, it 

would appear that there would be no technological unemployment in the long ... . 
term. Marx, nevertheless, claiJ1ls that unemployr.nent will also occur in 

this case. There will be compensation in the aggregate sense for those ..... 

0. who are displaced, .and sorne of the neN entrants into the labour force 

" 

will also be absorbed, but accumulation \'1i11 not be }1igh enough, because of 
, ( ~ 

th~ effecfs of technolagical change, ta absarb all the new entrants. This 
• 0 

comPlex'r;~~ionShiP ~ill be developed in the present chap~er. 

It should be noted that such a prediction about long term techpological 

unemployment do es not have a counterpart';n the..classical thought. In 

Ricardo, the problem is 'a temporary one. 
.. 

Even though Marx ~akes use of the 

concept of the fallinq rate of profit, a concept which was central to 

classical analysis, he does not attrib'ute it to the diminishing returns in 

agriculture. On the contrary, he links it to rapid technol2@ical change. 
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Our anal'ysis wil" indicate the significance of this concept as it relates\o 

technological uQemployment. Hhereas the classical economists argue that 
, , 

the capitaHst system l'lill arrive at a 'stationary state due to the falling \ 
, 

rate of prôfit, Marx maintains that the system will break down by a. 

re~olution. Long term unemployment is not a part of the classical analysis. 

1t beço~es a permanent feature of the ~arxian model and plays a part in this 

eventual r~~olutio~. 

Tf:le system experiences increasing leveTs of unemployment even though th~ 

absolute level of employment also increases. Tbis interpretation of' 

increasing levels of unernployment in Marx is also sha~d by R. Eagly'who , , 
states: uThus, the capitalist economy moves from cycle to cycle, the 

lèvel of unemployment increases from trough to trough (and peak to peak) ."1 

The classical long term analysis deemphasizes the role of techf'\ological 

change. It is, in fact, t~e lack of it which leads the system to a 

statioAary state. Yet, full· employment is maintained while the wage rate 

fluctuates around the subsistence level because of the Malthusian 

mechanism. ~~arx is very critical of this mechanism. He states: 
, 

According to them [classical economists], ;,ages rîse ~ 
in consequence of accumulation of c~pital. The higher 
wages stimulate the working population ta more rapid 
multiplication, and this goes on until the labour
marke't becomes tao full, and the'refore capital, 
relatively to the supply of labour, becomes 
insufficient. ~Iages fall, and now \'/e have the 
reverse of the medal. The 'working population is 

ç little by little decimated as the result of'the fall in 
wages, sa that capita1 is again in excess relatively 
ta t~em, or as others e~aîn it, falling wages and 
the corresponding increasd in the"exploitation of the 
labourer again accelerates accumulation, whilst, at 
111e same tirne, the'lower wages hold the increase of 
thÊ\working-class in check. Then comes~ain the 
time, when the supply ~f labour is less th~the demand, 
wages rise, and 50 on.· • 

This lengthy quotation has'been cited for two reasons: Firstly, it indicates 

( 
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ve~y clearly the Vlew which Marx held about the Malthusian population' 
'- '. 

mechani sm, and secondly, it shows that the cl assi ca r economi sts sa\'{ the 

excessive growth in population as a cause of temporary unemployment, i.e., 

the population grew much faster than accumulation. This disproportion 
, 

... \'Ias periodicaHy checked through lower v/ages which reduced the rate of ' 

growth in population and restored full emplqyment. Tne creation of a ' 

reserve army through technological change is not a part of this accumul'ation 

l1Iodel . 

In this c'hapter, we will see that Marx tries very hard ta set up a 
.t " 

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 technologiéal change seems to work both against the workers 
. " 

and the c~pitalists as noted /by J. Robinson. 3 It.creates an ever increasing 
... 

industrial reserve army. A par,t of the population is condemned to idleness. 

It also works against the" capitalist, class by reducing thel'rate of profit 
t' 

in the long term. We believe that in Marx the negative effect of technological 
ç ... 

change on the working clgss is through unemployment rather tyan through 

the depressed real wages. The industrial reserve army checks the rate of 
. 

grow~h in the real wages and may temporarily depress it, but there is no 
, ' 

evidence in Marx's works that it continuously reduces it ta a minimum 

'subsistence level as Lasalle argued', pr as in the Malthusian' mechanism. 

Even though there are certain passages in which he comes close to this ~ 

view, o'ne can hardly trace it as a co'nsistent view integral to his analysis. 4 

\ 
His arguments on the impaverishment of the working class are ambiguous 

i! thi s impoveri shment i s to be i nterpreted in terms of wages. Even" thoug~ 

Marx does not believe that t~e introductfon of new machines will benefit 
t::J 

·f 

1 

• 
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the working class, his~arguments concerning the absolute living standard 

,"",of the employed worker~ are not very e-lear. \~e have already cited several 

specific examples where he sees 'the po~sibility of an increase in 'the real 
~ , 

\'iage rate when productivity ;s increased. Obviqusly, one could also trace 

other references where he is defenqing the opposite case. One.could, . , 

moreov~r, argue that he is indicating a relative impoverishment., i.e., a 
\\ 

relative shift in wealth in favour of the rich acco~panied by an'èbso~ute 

increase .in the real wage rate' of thé wo,rkers still émployeg. In short, the" 

anafysis of the incorne distribution in Marx ;5 amb;guou~. On the other 

h.and, when one focuses on, technological urrnPloyment. such ambiguity 

cea~es. It is mainly those who find themselves in tbe IRA wno are 

impaveri shed. 

It ;5 not our task to make a case for.discarding the ~~arx;an notions on 

incame distribution. The foregoing comments indicate only an alternative 

interpretation based on technolqgical unemployment. Not\much emphasts has~ 

been placed ~n th; s by Marx; st or non-Marxi st econom;sts. We will continue 

,tô emphasize this aspec,:: and refer to the role- of lncome distribut,ion only 

insofa, as it is directly relevant for our study. 

Given the brief summary above, Marx's long tenu pnalysis of technnlogical 
", 

change and employment was nova l' for its time. It goes beyond Ri cardo who 

saw the problem as a temporary inconvenience. ,It becomes a long term 

problem. Marx states: " ... [S]ince machinery is continua,lly seizing upon r 

new fie1ds of production, its temporary effect is really permanent.,:5 The 

individua!s in t~erve army may not be the same people for extended 

periods. H. Jerome points out that such upemployment "may be a pool made 
) & 

up of ,ever changing individuals but even at that it represents in a sense!' 

more or less permanent addition to the volume of unemp'loymen-t." 
6 
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If 

l8~ 
.. 

Marx's long term analysis abstracts from the periodic capitalist . ~ 1 • 

crises arising from thé difficulties of reallzatioh. As we have seen, 

Say's Law in its narrow sense holds, i.e., all output is sold a't its value. 

Unemp 1 oymen't i s not due to the i nabil ity ta se 11 the output and, hence, to , 
recover ~the advanc~d capital in addit"ton to a nOl7lllal rate of profit~ 

On the cohtrary, given full, capacity utilization, it is due to the 
, ) 

~ecreasing labour absorptive capacity of an ever increasi?g capital stock 

in the accumulation process. This decrease in the absorptive capacity. as 

we wH\. see'. is directl! and indirectly caus-ed by technological change. , . 

In surrrnary, the Marxian long tenn analysisl i5 based on a model of .. 
capital shorta'ge which is attributed. to rapicl technological change. We 

" 
have al ready ci ted Marx in the' previ OUS ch,apter with respect to the 

insufficiency of the means of production to employ available labour. 

U.lwe also points out that "the case for a 'capital shortage' found fa flew, 
. \ 

protagonist in· Marx."? However, he does not analyze how this capital' 

, 

J shortage occurs in Marx. Our analysis in this ctiaptk wi 11 dem<9nstrate 
.. 

the rationale behind thls shortage. 

. 
He admit that a, long term analysis which excludes cycles ('crises) 

is but a/partial exposition of Marx's ar 

offers such a crisis-free 'ana1ysis in hi 

second vol ume of Capital,8 his discussions . 

Even tho~gh ~arx himself 

schemes in the 

inevitabi 1 ity of period{c interruptions in the accumulation p;o~ess.g 

t~hen he analyzes these, he abandons Sayls Law. la He will be treating, the / 

cri ses separate ly in Chapter V. It shou1 d be suffi cient to note that the 
; 

;' 

r,eiati~nship of technological change and unemploymeiJt to crises is very. 
e ~ 

sketchy and incomp1ete 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. Tt is our objective, as already indicated in 

cChapter I, to identify the'different levels of analysis to clarify the 

meanin,g of technolog1cal unemployment in Marx. Hence, thE\,crisis-free 
1; , 

lpng te~m accumulation is an explicit level of"analysis in Marx. 1,lhether , 

the short term, long term and cri ses mode 1 scan be reconcil ed ; s an 
~ , 

. imporotarft question which we will return to both in this chapter and at the 

rI' ~ end of the next chapter'. Marx does ~ot achieve this reconcil i atiorl .... In 

this sense, technological change, whi,ëh is the ricHest field of investigation 
.. 

in Marx's,work's, is also the least rigorous one. Dialectically spe~king,. 

it is the strongest as well as the weakest theme in Marx. 

Assumpti ons / . 

The following key assumptions wHl ~maintained throughout this 

chapter.: 

(i) Surplus is the only source of accumulation and all of it is used 
l 

.for accumulation. Th,e workers consume all their incomes and do not 

con tri bute to .'"Cap-ha 1 formation through persona 1 savings. ~owever, Marx 

sees 'that the workers may also save. But thei r moti vations are di fferent 

fram those of the capitalists, i.e •• they do not save in order to increase 

their weâlth." Their savings serve as a hedge against "old age"',"crises lf
, 

, . 
periods of "illnes;lI, etc." These savings will ~ncrease the capitalists' 

power to accumulate. T2 Marx d.oes not see this fund as ,significant. 

We have previously indicated that he also takes capitalists' 

consumption into account. He seems to assume a constant propensity to 
, 

cpnsume on the part of the capitalists. 13 The rate of accumulation is not , 

determined by an increased propensity'to save. Although Marx can be 

criticized on this,ground, c~e could not have calculated this prapensity . 

. 
: 
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~~o'('eover, t1i:;a'iS tlOt".~ -1 S(Jljrcr~ l'r rlifr1CIJltj,-ir" 1 1 Ir:' L'Y~eS:lfÎ~ ,(:flll!W,,~. ûs 
.' 

'vie'have alr~a'dy seen, if. the cap1talists"consume 'al1 lof the:surplu~, no 

accumu', a.ti on w.11l 't~ke p race and con~equently, no co~pen~at,l on.', On the 
, , 
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çthèr hand, equating sJ~plus wit~ accumulation, 1.e., sav1ng w1th investment 

in' moclern parlance, can be objected to '~,hthi'n ,th~ Keynesîan th'eoretlcal 
, , 1 a 

framework. 14 The impor,tant point ù thaf,the Keynes1an objectlon cannot 
,\ ' '.' J 

refute t~a~x.'5·'long term technol~gi,cal unemployment hypothesis. Inadequate 
, 

demand V/tlT only accentuate tbe le'vel of unemployment \'lhlCn exlSt5 in the 

~1arx;an model even when Say's' Law ir.l lts narrow sense holds.' In the . , u' 

Keynesian context, unemployment lS due to.fnadeq).late demand 't'lhen the stock 

of capital 'lS g1ven.~ence, additional capltal requirement to equip 
. 15, 

ivor~ers is not an nsue. . 

(ii) Profits'and surplus ar~ identica1.. In otherwords, the surplus 

product extracted ln the product1on process.~s assumed ta be sold and ltS 
, . . 

1 ,/ 

value lS rea1ized ln an equal amount of prof,ts. Surplus 15, moreover, the 

f t t t d d t · l ç't 16 sum 0 ren , lfl eres an ,n us na prol' . 
, 1 

t 

(lii) Machines are, employed at full capacity; 
. 

Marx 15 not expllclt 

on th, s. Huwever, this a~~umptron must be ,made for t~'IO reasons: 

• • 
1 (a) ,Tjh e organic composlti,on of advanced cap,ital becomes an 

\ '. 
amblguous concept if machines are used be 101'1 thelr full capaci ty. Thls 

i~pld a reduction ,n lhe'number of,workers and an lncrease ln ~ wlthout 

technological change. 17 

may 

(b) Full capaclty utillzation mear.5 that to lncr~as,emp'lOyment, 

further accumulatlon in both cdnstant and varlable capital must be 
1 

forth~Om1ng. Otherwise, employment can be lncreased Ivithout in lncrease ln 

'," cons tant capl tal ~ Aga; n, th; s assump'ti on , s a res'tatement;. ot'tay ' 5, Law 1 ri 
, \ ~. 

lts narrow sen~e. 
, 
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, , 

Uv) The length of the ~o,rkin~\day is unchanging. r8 In this wa.y, 

the Greation of absolute surplus is ruledOoutïn order to focu's on 
\ 

, ' . 
t~chnol.ogical d'.ange and the cr~atior:1 of relative surplus. The intensity 

of work, however, can change wlth technological progress. . . 
(v) The p,eriods .of turnover of constant and variable capital are 

constant. This assumptio~ wi,ll be maintained even thoug~ it is œ se'rjous 
o • 

simplification, obecause technolcigical change embodied in neVJ machines 

extends the durability of the machines and hence, the turnover period of 
, 

,constant cap;'tal. 
• • yP 

I~ may also !educe the turnover perlod of the advanced 

variable capital by intensifying work and by shortening a single period of 
) 

production. ~arx discusses the effects of the changes 'in the turnover 
• . 'y. , ., 

~eriods on .the rate of profi ts and accumul ati on. 19 We \'Ji 11 return to the 

'questions of the durabil ity of constant capital and obsolescence through 

teahnological change in Chapte~ V. 

(vi) Population and t~ supply of labour are growing. Marx 1 s 

discussion of the role of the grow,th in the supply of, labour, is a,source of 
• l~ 

difficulty which we will evaluate critically. 

The assumptions listed above are the fU~dîrental ones. A given wage 

rate cannot be assume,d. It increases in the Jong tenn. We have already 

seen., that allowing the wage rate to vary introduces ambiguity in the 

definition of.q. It also d~ageS the use of changes in v ; an index for the 

'changes in employment. Marx is aware of this difficulty. If wages 

i ncrease, then., I~i ncrease of v~ri ab 1 e capi ta 1 . " . becomes .an index of .more 

labour, but not of more labourers employed."ZO This ambigUlty cannot be 

eliminated in the Marxian context unless one is to di,sc~rd the employment 
\' ' 

-
question. In our mathematical formulations, we will maintain a constant· 

.. 

, \ 
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,,l'{age rate i,n order to sjmplify oyr formulations. The significance of the. 
~ f 

changes i.n \~ has al ready been eya 1 u~ted in thQe prey; ous chapters and need 

not be repeated. • 

2. Scope of the Ghapter 

. 
J n the present chapter, wfi.. do not intend to develop or reproduce the:; 1 

. ' 

r4arxi-a""n models of simple and extended reproduction. These, two-sector 
, . 

fTlodels were not designed to analyze' the effects of technological change. 

'The simple reproducttun model involves neither accumulation nor' technological 
( . 

change'. The extended reproduct i on modelas formul a ted by Marx i ndi cates 

only the necessary conditions for a balanced growtll, i.e.: when dispro

portionality does.'not occur. In this,model. Marx assumes an unchanging q 
" 

and a given rate of exploitation. We agree with the criticism'voiced by 

Des'ai , tho states: "The tendency of the rate of profi t to fa 11, for the 
, 

organ;C~POSi1:iOn of capital ta rise, for the reserve army of labour to 

swe;l-all t\~se have no place in the scheme pf expanded reproduction as 

outlined in- Volume II of cap;ta1." 21 Si~a~ criticisms have been made by 

Ya{re and Morri s .,22 

Our emphasis will be on the li~eY.'ary camments made /;)y Marx elsewhere 

in his works where these elements are analyzed in conjlJnction with 

technological change and unemployment. The long term accumulation model 
, \ . 

under study in this chapter is not to be confused with Marx's speclfic 

extended reproduction scheme which excludes technçlogi~al change. Thé 
_ ' 'L~ 

~àjpr simifarity between the two is t~at they both ab~trac~ from crises. 

\1hat we wj;/ïbe suggesting is that Marx also has a crisis-free accumulation " \ model wh'ich incorporates tech'nological unemployment. This is 'ta be traced 

through his less formal comments. 

( 
'" . ' 
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3. Tn~s of Accumu1.ati cm andJ:iKhno l-<rg'i ca l Change 
III 

, , 
Marx indicates basica)ly two types of accumulation in a capitqlist 

system: 2.~ 

194 . 

(i) Accumulation cm the Gasis of a given q, 1.e.;when no technolog'~al. .. 
)' 

change occu,?-, 

" (~'i) 1ccumulation on the basis of an increasing 
/ \ ' . 

technologtca1. chan,g\ is embodied in 

capitals. \.~ , 

.~ 

q, i. e .; when 
\ 

the old as '.Jell as the additional 

He considers (;) ~o be unrealistic for extended R~riodS. He calls any 
1 '. 

asstlmption t~at lor:g term accumulation will occJr on the basis of a given q ~ 

a "nefarious presupposition. ,,24 Such accumulation does not lntorpqrate . 

technologic.al change and cannot be maintained with 'a g;ven su?ply of\, 

laboûr or with one which is growing at a slower rate than the rate of 

accu~ulation.25 The capitaltsts are'obliged to';ntroduce technological 

change to offset the effects of the increase in the.wage rate or to 
. 

increase the rate of exploitation under competitlve conditions even if 
, 

the wage rate does not ~ncrease. In thi's sense; acéumulation in Marx ~ 

alwqys involves technologica'l change. In the chapter on the "General Law 

of Capitalist Accumulation," he states: "The most important factor in this 

,j nqui ry .; 5 the compos Hi Qn of cap; t'a, and the changes it undergoes ; n the 

course of the process of accumulation.,,26 

The quantitative increase in capital goes hand in'hand'wlth a 

simultaneous change from v ta C. Accumulation on the bas;s of a given q 

is a phase whase .duration is prelgressively reduced ow;ng to the competitive 

struggle. "The intermediate pauses are shortened, in which accumulation 

works as simple extension of pr'oduction'\on a given technica1 basis.,,27 

~. 

J' , , 

.. 



. ' 

.. 

~ 

, ' ... 

195 
41 (" , • \J 

. As ,t~chnQ 1 agi ca 1 chan.~e i s embodî ed in t(1.e addi fi ona 1 capi ta 1, t~i s 
~. 

change also revJlutfonizes the previously advanced capital or the capital 

alreadY.i~ .. ex;ste~c,~. "Every introduction o~)mproved methods, therefor.:e/ 

·Vlor'ks'.almost simu1taneously on the new capital and on that aJready in 

a.ction.,,28 It is impor:tan,t to note tha~ when Marx re>fers ta technolagical 
n' • 

,1"""'''- change, he o'ften uses the term "revolution" to indicate that the new 
~ X ~ 

...v / technol~gy is significantly superior ta the .techniques already'in use. 29 

. 
, . 

, 

, ~ 

)This is probablv related ta his implicit assumption thât reversal in 
(.~ , t 

.J 
techniques' will not occur even if the wage rate falls substantially. 

.: 

/---"~le foregoi ng sect; on s ummar; zes the types 9f accumul ati on and t~e 

\. t 1 t ., h . b t th \ H . th . f M' 1 t ln ,erre a-lORS lpS e ween em. oweveq ln liS orm, arxs commen s 

are too gene'ral and overlook certain difficulties. 
, ' , . 

J 

Even~if it is accepted 'that the Ma,~ian bias,39 i.e., the tendency 

of q to increas'e, exists, it cannat be argted that it will accelerate. The 
~ ~ 

capitalistic motiv-ation's are not sufficient:ta warrant this. For this bias 

to accelerate, one must,also qssume that s.e:ientific' and tlichnological-
. . 
'i<nowl edge are ·readily forthcomi n9. Even then; technological change will 
, 
not "simultaneously" affect a11 the branches of,the ecpnomYi new'an9'01d 

capl ta l al i ke. 
t 

He does not ana lyze the detemi nants of the rate of ' 
,\ 

, diffus i on of techno l ogy. 
. 

He contends that "the very progress of capital 
, . 

accumulation involves simultaneously a large volume of capital destruction. 1I31 

The clear:.implicatifn is that technologi~l change increases'the rate of 
" 

obsolescence of the machines in use in such a way that they are scr~pped . 
faster. He must, then, be'asçuming that the new machines' reduce the total 

cast of production for' a given level pf output in such a way that the savings 

are grea ter than the res i dua l value of" ~he machi nes ta be s crapped. j, -, " 

{ 1 

Gourvitch points out that in Marx there are two types of "destruc.tion . 
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of capltal,,:~2, the flrst type consis~s of ;dle machinery ctnd eq~;pment 

,'and the secO~d one -co\resp~nds ta the depreciation of value~. c)ear.l~, 
.. 

in the first case unemployment will increas'e. However, in the secor1d , 1 

, , 
case capital destruction is' no,t necessarily injùrious to employment. In 

, 0, ft 

" fact .... it May f,c; 11 t,te, e xp,n s; on by res tor,; n~ p rofit,b il ity 'part; cu! a r 1y· ;e, 
a reé'ession. "Capital destruc'tion' \vin be analyzed 'in det!;' inj:hapter V 

on crises because its significance 'ln c:ises is r'attrer s~bstantial.".t'·· 
/ , 

It has a150 been poin'ted out.that "cl constant organic composltion of 
.. ! , 

capital ;s compatible not only with ecpnom;c growth basedoon one te>chn\que, 
r 

bût a150 with rapid technical change," 'and tha:t "a~chang,e in the organ;c, 
. , 

composition of capital is 'not necessari"ly accompanied by technical chan~e.tl33"", 

T.-I1;5, i~, ,a valld critJcism and shows the limitat;o~s 'of 'Marx's appa'ratus. " 
1 

Nevertheless, we have already indicated that M3.rx cannot be cr"Hicized fo~'," 

" havl ng overlooked these obj'ecti ons. We have seen that A can c~ange 
q 

: independent of.techn"'ological change in M~rx and that the rise ln q, if in 

relative tenns because of ~ decre.ase in ...l, i5 not, in fact: l~ba~~ ,~, 
" 

displacing. ~arx.'s.qualif;~aqons in TheoriE5of Surplus~',!alue indicate t 

this. awarenes,?34 But, jn his genera1 ar'guments~ he tends ta dismiss many 
'1er. /t 

of the forces sucb as savi,ngs ln. constant éapital and technol.ogical ~h~nge 
~ , , 

tha~ ~ay require no additiona~ constant capital (not in,aggregate sense) 

"as inadequate countertendencies., Accord'ing\tO\hi11,~ th~y will not o::fset 

the tendeney of q ~r; se. ) .. • 1.-

~Jhether technological chanife take~ -p'Tace rapidly or slowly does note 
'i : 35 

,appear to, be significant in Marx's amllysis. The gradualness or th~ 

rapidity of change areumoreéi~~~rtant in the classical,'a~alYSi-~;3~ If ~& 

,< 

changes are gradual; the ~rket adjustments may. have'more time to become , , 

effecHve to -eli~inate the short term incorlveni,ence of unemp)oyment. 37' 

\ 
'0 ' 

t , . 
". \ 

~ \ ' 
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,Hm'/ever; Ma~'s ana1ysis does not appear ,to depen4-G1n subsequent market 

adjustments through the chojce of inputs, but on accumulatlon. 

fi.. 

His assumptlon on fixed coefficients excludes adjustments on the 

b"asis of a glven technology.38 It must, re-'Vertheless, be pointed out that 
, «-

<, "" 

rapidity of technO,logical change must be-playing a part in Marx's analysis. ,. 
, > 

He sees a continuous wave of c~anges that are clear br~aks from the'existing 

techniques. They make the existing techniques obsolete under foreseeable 
\ 

priee relationships. Clear'ly, this is still open to objection. 

Technolog~câl ch~nge is ot always of this type. 
o 

Nevertheless, we b that ·these weaknesses are not sufficient to 

refute Marx's hYQothesl As we have often indicated, a more, fundamental 
1 

weakness lies in his'separation Of techn?logical change from accumulation. 

In other words, he does not see a hig~ rate of accumulation as being 

~ossibly necessary for techno1ogicai ehanget;,even though the former, 

/ according to him, always incorporatès the latter. He states: Il The' 
, 

\~ddHion~lt c~pitals in ;he normal course 'of accumulation serve particularly 
" ~ 1 l 

as vehicles for the exploitation of new in'lentions and discoveries,"and 

indus~ial improvements in ~eneral.1I39 His model is an 

incomplete portrajal of·technological change. This is a crlticism which 

can be directed at hl~ analys~s within h4s own framewor~. The criticisms 

which hol,d that nat all teehnological chalige increases q or that technologica1 

change is not so rapid as to make the neo-classlcal mechanisms ineffective 

are tenable. Even thaugh we will mtegrate -these criticisms into our 

anarlÇsis, we will point out that the weakness indlcatep above is probab1y 

as seri otis if not more. Thi s asp~ct has not attracte~ mVch atten~ on i n~ 
\ 

1 iterature. 

The ro1e of centralization is alsorcrucial to Marx's The~ 

-\ 

l' 
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centra 1 i za~on r 

of capital in the hands of fewer capitalists 'makes lt 

\ possible ta increase q without accumulation. He states: 
6' 

1'" 
" .•. [W]hil st 

centralisation thus" intensifies and accelerates the effects of l 

d 

accumulation, it simultaneously e~tends and sp'eeds those revol utions in 
-

the technical composition which raise its constapt portion at the expense 

o'r its variableu>ortion, thus di\TIlnishing 

In fact, centralization occurs faster than 

the relative demand for labour."4l 

accu~ulat'ion. 42 Tt is hastened 
" 

through the development of credit facilities ~nd the elimination of 

.smaller capitals. 43 Centralization makes lt possible for sorne capitalists ' 

to acqui re 1 arge amounts of capita 1 from the other branches of the economy 
o 

since "l arge installations of fixed capital presuppose possession of large 
"' 

amounts of capital. 1144 Smaller capitalists are excluded. 45 
. ~ 

cl 

We'must note that this centralization process offers a further 

exp 1 anati on for our contenti on that Ma'rx does' not see' ,the necess,i'ty for 
l 

net aè""cumulation for the introduction of new technology. Capital Ivhich is 

in us~ in other branc~es of the economy is restr~tured so that the 

organic compositiorr of the existing capital increases. ln r'aét"this 
. - ".:.-

exp ïanati on can be used for our short tenn a analysls ï n chapte; II 1 where 
" . 

'initial surplus was disallowed in the introduction Qf\he new machïnes. 
• 1 

• "l" J' 

Moreover, his contention that cent~a]izati~ wilJ occur faster than 

accumulation implies-that q may in~rease even faster tha~ accumulation. 

, -

This analysis 'supports _our view that rapid technolog.ical 'change in Marx 1 

does not require high rates of accurnulati(m. Moreover, "'/e will see' in this 

chapt~r that even th e red'uced rates .O,f accumul a~i on do ~ot appear to slow 

down technological change. In Chapter V, it w;'''' also become clear that 
, . 

h.s"ees.the depression pe'riod,as a time when substantiql technological 

change of the labour displacing type occurs. 
r Cl 

l ' 
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In the rest of this chapter, we .wil1 not refer ta centralization. 

Its effec::ts on accumulation and technological change will be_ taken for 

granted. It ïs, however, important to realize that Marx's analysis has . 
'1) 

the rudiments of a theory on the formation of monopolies through 

technolog;cal~change and accumulation. The possible modifications implied 

by this could be integrated into the Marxian pre~iction concerning 

technological unemp10yment in a non-competitive context. \ Since ",e intend 

to remain within the original Marxian' fra1mework, such an analysls will not 

be 'carri ed out. 

4. Th~ Marxian lace 

Marx's·accumulation model embodying technological change is a portrayal 

of a race between workers and new machines. It is a race in which the , 

workers are the losers in terms of emp toyment but not necess arily in terms 

of wages. 

Wit~ a given q, the demand for laboyr is a direct function ot the rate 

of 'accumulation. 46 A 10% i.ncrease in capital (bath v and C) will, then, 
1 

mean an equivalent perce~tage increase in emplôyment: 
t 

Both v and C must . 
grow proportionatelyeven though it is the increase in v that is d;\rect1y 

relevant in measuring employment. Yet, employment cannot be expanded 

·without the machines. It is the size of required C that presents the real 

bottl eneck. 

\·Jhe'n q also increiises in the accumulation process, the demaryd for 

labour is ~ot only determined by the"ra~e of accumulation but also by the 

rate of change in q. Accumulati,on increases the absolute ·demand for labœur 

but technological change r~duces the relative demand for it, i.e., the, demand 

for. labour grows at a slower rate thar:l the rate of accumulation. t~e will 

. , 
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\ 
shortly derive sorne mathernatioal re1ationshlP.s ion order to analyze and 

critical1y evifluate this race. Presen'tly, we wish to cite several 

quotati ons fram Marx to i 11 ustrate i t. 'Even though they are l engthy, we 
-v }/-', r, ' of, \ 

believe that they will facilitate our subsequent analysis. 

r> 

On the one hand, therefore./the additional capital 
formed in the course of accumulation attracts fewer 
and fewer labourers in proportion to its magnitude. 
On th~ other hand, the old cap1tal periodically 
reproduced with change of composition, repels more

47 and more of the 1 abourers formerly employed by, i t. . 

This qualitative change in rnecha'nical' industry 
continually discharges hands frem factor~, or shuts 
its doors against the fresh stream of recrults, 

; while the purely quantitative extension of the 
factories absorbs n~t only the meD thrown out of 
~work, b~t also fresh contingents. 48 

\ , 

What are set free are not only the 1 abourers 
immediately turned out by the machlnes but a1so their 

l" futüre substitute~ ,in the risins.,. generation, and the 
additi ona l conti ngent, th at with 'the us ua l extens ion 49 
nf trade on the old basis would be regularly absDrbed. , 
... [A] relative decrease in the number of hands. is 
consistent with an actual increase. 50 
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Marx is explicit, in two of th,e quotations that the abso1ut% leve1 of 
1 

e~p1oyment will incrèà~e in the long term. There are many other passages 
~ 

where he repeats this. 51 He does not appear to give support to the very 
l , • 

pessim1stic view''that at some point in time, é'apita1ism may virtually 

eljminate the jqbs of most people through automation. 52 We wHl, howe-v~r, 
o ~ 

, 
, 1 

indicate that despite Marx's different claim, his 10gic can be used to 

arrive at thlS pessimistic view which he, at one point, also supports 
" 

eXP1i~itly.53 This asp~ct will be po~tponed in our dj5~ussion. 
~ ( 

/' , 
t 1 

Ive wi 11 ass'ùme, as Marx does, that the di spl ace4ent effects through the 
l 

,actual adoption of the machines are bei ng more than fully'offset through 
) " 0 

',accumulation Jn' general. In this case, technological changeo reduces the 

1 
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~ rate' of expansion in employment. Th~ Marxian race can be, then, divided into 

,_. 
two parts: 

(i) ~et displacement of labour occurs as the organic composition of . 
0' 

a~vanced capital which ~lr~ady exists increases. The implicit assumption 
. ~ , -, ) , 

~s that the previously advanced capital is recovéred in total, and that it . " 
" 

undergoes the chang~ explained in Chapter III. 

(i 1) Decreasing càp~city of the additional capital to absorb the 

displaced workers plus the"additional w~rkers~entering the labour force for 
., 

the first time. 

\'le h'av~ fully anal~zed'l'ti) in C~apters II and III in the absence of 

simul taneous accumulation. This is still a cOITIPonent of the accumulatl'on 
J!') ., 

process. 54 "\'lhen accumulation is also occurring, tech,nologioal change is 

embodied in the additjonal capital wh1le 1t also transfonns t,he old 
• 1 

capital. Then, (;) and (ii) are processes that can be,separated at q-
! 

theoretical ,level. In ~he real \'Iorld, the proces"ses ,are more compl icated. 

The increase in'the aggregate level of employment will be due to (ii). 

This distinction between~(i) and (ii) must be maintained in a theoretical 
, ' 

context because it is fundamental to MarxJs analysis. He distinguishe§. . , 

r. technological change from accumulation even in the lonR term when both are 

taking place simultaneously. As we have fr~~uently indicated, this view 
( 

is open,to criticism. l! 
~. 

The general compensation for (il is 'not, .aC~~ing to Marx, bec~ 
of technological change. In fact, technological .. ch~ge works against 

employment in two ways: 
r 

(a) The increase in q decreases the absolute level o.f employment in 
~ Q 

the absence of accumulation or decreases the relative demand tor ~abour 

w~en accumulation takes pla~e. We will ca11 this "the direct effecrt" of 
r 

J 

.. 



, 

-
\ 
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1 
1 202 . 

an ï ncrease in q. This 1's a direct effect ,in/ the sense that the effect of 

the increase in q on the rate of 'profit art accumulation is exclude9. 

(b) The increase in q has an indirect ef~ect on employment through 

its effect on the rate of profit and hence. on accumulation. 
. 4 

Marx does ~ot make thi s di stinctiÎ 0;. In fact. he does not cl Sirly 
, 

integrate (b) into his analysis of technological unemployment. l~e will, • 

in most of this section, limit our study to (a) by ignoring the a1leged 
, \ , 

secular tendency of the average rate of profii'to fall which is behind (b). 

La~r, it will be integrated into ... our discussion. 

After this necessary detour, we return ta the toncept of general 

J compensation which'is expliclt in Marx. Even though acçumulation in the" 
1 • 

j)u~ure >Ii 11 ~ventually cOMpensate more than fu11y for the i "",edi ate effec.ts 

~~ technological change .unaccompanied by'simultaneous accumulation, Marx 

is ,not consistent on the duration of such unemployment. On the one hand, 
~ , 

~e tends ta argue that the particular individuals displaced may remain 

uneÔ'iployed for prolo'nged ~eriods because it may take timeffor capital ta 
\ 

achleve a sufficient size ta be advanced on th-e"basis .of a higher q. Then, .. 
compensation will be through the employment ~f fresh contingents in the 

. " 

• future. However, in the quotes cited, he argues that the displaced ones J 

may also be "absorbed. !~ore realisticalloy, once borrowing and credit' 

facilities are allowed into the model: compensatlon will be partly in terms· 

of the di'splaced workers and partly in terms of the new contingents. 

:;) 

Gi~en this 19~neral com~ensation in the long term, it,would appear; as 

earlier indicated, that there should be no technological unemploymeni. Ye~, , 

'~thi s i's not the case in Marx. Even though accumu) ati on offsets the \ 

immediate labour displacement effecis of iechnologicJ1 change, ~.e., the 
~. 

absolute employment i~~réases, the level of unemployment also increases. 

. \ 
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Stated di'fferently, the rate of growt~~ emp10yment i s 1 ess thar th~ rate 

of grov/th in the supply ?f 1 abour. It is not c1ear whe:ther Marx means 

- " increasing rates of un~mployment or only increases in the nu~ber of workers 0 ~ 

, ) 

unemployed. E,\4!n a decrea'sing rate of unemployment is consistent wHh 
.~ , !, 

~ . 
;inG,reases in the absolute volume of unem~loym/nt. Sinc~ there- is not"cwar 

\ eVl dence in t1arx fo'r choosi n9 one i nterpre~~~i on over the other., we wi 11 
Jt. 

be using the Ill evel of unemployment ll instead of Urate of unemployment ll and 
\ 

refer to the absol ute number of worker's unemploy'ed. Further sp~ci fi cation 

is not essential for our analy,sis. In the chapter on crises, we will see ' 

that the earlier q~otat;on from Eagly will also find ?ome support. 

According to the last two quotations cited, Marx equates the 

decreasing @apacity of additional capital ta absorb labour with can increase 

'in actÙ18,l u~employment. ,It will become clear later in this section that 

this decrease in the reiative demand for labour c~nnot be equated with an 

actual increase rin the industnal res.erve anny (IRA).' Further assumptions" 

are required. Before we develop thi~ analysis, we will f.irst formulate 

and di~ss the conditions under which there can be full or over-full; 

compens~tion in the Marxian scheme when actumulatian and technological 

change occur slmultaneously. 

~or only full com'pensation ta take place, the following relationst,i'p 
.. 

l'lin' have to hold: 
, ...,. 

1 , 
) .~AAC 'l 

~ 

,il \' ql 
-1 

l W / 

AACO _ MCO 
o l + qa l + n.l 

1,1 

» 

The additi onal capl tal in the accumul atü)~~rocess, i. e., /':,AAC, embodi es 

new technology as reflected by a higher q. 'Ignoring time~ags, the old 

r 0 
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capital, AAeO' undergoes the sal'1e type 'of technological change. 
~ 

Th~. fir~t 

term on the ;ight indica~es. the de~~.:as~ in ~lOyment. This, -of course 

need not occur when accumulation is occuring srmultaneOuSly. ~he second . 
-, term shows the compensatory effect of accumulation. When the net result 

\ ' 

is zero, the absolute level of employment remains constant. r~a-fx dOf?~ 
~ 

not have such a formulation but comes close to it ln the Grundrissè when 

he states: 
~ 

The total capital WhlCh would be necessary in order 
'ta employ the old labour time is therefore = ta the 
,old labour fund multipJied by the denominator..;of the 
• fraction which now expresses, th5 relati9n of the 

1 abaur fund to the new ocapita\: _5~_ ' . ' 

, ù '!or> 

" 

·Otk fonnulation...,is essentially the same as 

III. T~e 'ora; difference is th~t in' this' case, 
''-l ~ 

the one deri ve~i n Chapter 

MAC represents the total' ... ' 
surplus 'nv.este~ and not ,only the."savings 

-~~ '" 
<7 

This formulation can be reduced to: 
,\ .' 

AACO AAC l 
L~ 

0 = l + qo 1 + '11 
, f. 

W W 
~ 

where: AACl = AACO + 6AAC. 

due t~ techno l ogi ca l change. 

Û' 

J 

, " 
We can use this relatianshlpto separate the _~ffe~ts of changes i'n q 

and the rate of accumùlatian, and ta 'sp~ci fy the~ c5taitions under which 
""'f" 

full compen·satlon' takes place. Since \~ is camman to both terms';" we can 

elimin~te it. 

( i) MeO _ AAC l 
1 + (la - 1 '+ q l 

(i i) 
. , 

l_ 

• 



o 
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- ) 

(Hi) + ql = AACQ + (;,AAC . 

MC 
\

AAACCO / (51 nce 
+,qo 0 AY. " 

(i V) l + q l = l + MA ' 

, + qQ AACO 
~I\I 

,-

, (v) l + ql l = MAC 

+ qo AACO 
\ 

\ 
(vi) (1 + q 1 T" - (1 

+ qo 

( vi i) q l - qo = MAC 

l + 00 AAC O 

(viii) _~ = ~~AC 
T+CïQ AACO 

+ qo') MAC 
= 

A~CO 

.' 

ln (viii), the term on the right indicates the rate of accumulation 
/ 
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)Whereas the one on the l~!t i s an apprOximati'o~ Gf the rate of change in q. 

,.clearly, the latter is less th-an lfL. 'Ihen the numerator increases as 
qo 

technological change of the t1arxian type takes place., œ will tend ta 
l + qo 

app.roach l8.. 
qO. 

\~e ~i1), therefor,e, refer ta i t as the rate of change in q 

even though it is 9~lY an approximation. (It must be rècalled that q is 

normally g.reater than 1 in ~1arx). i 

When the raje of accumulation equals the rate of increase in q for the 

economy as a whole, the absolute level of employment remains constant. r~arx 

does not emphasize this case except Nhén he states: "Consequently, 

accumulation does not have to set new labour in motion, it may simply direct , ~ 



\ 
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the labour previously employed info new channels.,,56 He also states that 
1 

for "the same mass of labour te be.employed", when the "working population 

is constant", the lnvested capHal would have to increase if q is also 

incre'asing. 5? 
Whèn the rate of accumulation is greater th~n the ~ate of growth in q, 

the 'absolute level of emplOYf\E=nt increases. 58 In this case, there will be 

more than full compensation for the effects of technological change. 

This -~u1t is the dOml'1ant one in Marx's works. 59 He are in this êinalysis 

assuming that the supply of labour is forthcoming~ The complications 

raised by this assumption will shortly be integrated into our analysisa .. ~ - ~ 

, . 
Given our mathematical relationship, it is àlso possible that the 

absolute level of ef1lployment may fall in the long term. Th'is ~ill occur 

when the rate of accumulation is less than the rate of lncrease in q. 

'Even though Marx does not'appear to emphasize this possibility, at one 

point, he says: "A development of the productiye forces which \'Iould 
, 

diminish the absolute number of labourers ... would cause a r~~olution, 

because it would pu~ the bulk ot the population out of the ~unn{ng."60 

Arso in his cr·iticism of Ricardo's vie.w,;that accumulation, by increasing 
, -

the demand for 1 abour" will put pressure on 1 the wage rate, 
. 

he states that 

"the demand for labour can decrease absolutely or rel~tively.1I61 Most of , 

his explièit a~alysis of technological unemployment, however, ~ives little 

support to the more pessimistic view that apso]ute level of employment 

\'Ii 11 decrease. 
, ' ) 

Nevertheless, these quotations reveal a degree of 

confusion in Marx: Given' the mathematical forr1ulation and the unQ.l:rlying, 

logic which'are explicit in Marx, this result must be a possjb~lity. Why 

Marx implicitly'assumes that the rate 'of accumulation will be greater than 
~ 

the rate of i'ncrease in q 50 as to, increa'se the' absol ute level o~f employment 
o 



\ 

\ 

is unclear. 
\ 

ThlS choice appears to be arbitrary and d"oes not follow , " 
fram hi~ theoretical framework. Tt wil~ be seen that his contention 

cQncerning the falling rate ';of profit, i.e., the ~ndirect effect of tl1e 
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? • 

rlse ln q on accumulation, can also be use~ to support the more pessimistic 
/ 

view. 

.d4arx's chpice is rn~~t likely based on historical observatiops rather ~q,<~,~ 

than' on a theor.eti ca l foundation. Gi ven the di st; ncti on he "makes bet~'èn ' 
- -t-- , 

technological change and accumulation, a distinction which is explicii' ~~ 
1 \ 

in our formu.lation, there is no theoretical reason why,the rate of change 

in q cannot exceed the rate of accumulation. Givèn his implicit 

assumption that the rise ih q does not nece~sitate prior net accumulation ~ 

to be used in bringing about ~he technological change, s~ch an outcome 

cannot be excluded. If he had suggested that the rise in q necessitated 
• 

a ~rior increas.e in total' éapit/anced, he mig~t have avoided some of 

the confusion. One could, then, plausibl.y claim that ~he rate of 

accumulation might exceed the rate of increase in q' so as to 'increase the \ 
J 

absolute level of employment,. However, even this would "require a , 

qualification because a pr'ior net accumulation do'es not necessarily mean 
'( , . 

that q will increase less than the rate of a'ccumulation. I~ short, why 

he assumes that" the rate of accumulation will exceed t'he rate of rn,crease 
r"'-" 

, ~,~ q cannot be explained on a theoreticàl basis. 

, , 

" On'the othèr hand, if he suggested that technological change required 

much higher ~ates of accumulation, his short term analysis could not be 

maintained. His results would be reversed because.the constructibn and 

adoption of machines would' bé accompanied by ~ncreases in the absolute 

level of employment. Presently, it should suffiee ta 'note t~~,t Marx's 

prediction which maintains that the absblute level of employment will 
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0. 

, , 

increase is historically correct, but his s.l3paratlOn of te.chno,logical 
'-

change from accumulatlon is' also cQns;ste~~ with the, opposite result. 
\ , 

His theoretical apparatus does not explain his correct observation. One . / 

208 

way to resolve this ambiguity is to argue that Marx also saw accumulation 
> • 

in sOn'!,e fi rrns occurring on tlie bas i s .of- a gi ven q wh; ch, in turn, depressed 

the rate of increase in the average q in the economy below the ratelof .. 

accumulation. Even though this is a tenable explanation" it contradicts 

• Marx's assertion that accumula'ion without technical change will be less , 

significant as ca~ftalism develops. 
r 

We will not resolve this problem,presently. We will continue to' 

assume that the absolute level of employment increases in order ta outline 
, 

his analysis. He,will later see that \~e problem cannat be resolved on 

.the'basis of his approath. 

. . 
5. Constructive,Technolo9ica1 unemployment and 

Long Term Unemployment Ü 

'. 
As indicated earller, ,Marx equates the relative diminution in the 

absorpti ve capaci ty of capital wfth an actua l i ncrease in the reserve 

army in the long term. This argument requires an assumption about the 
" 

growth of the l~~~our supp ly. In order to specify the condi ti ons under 

whi ch the" rel at i ve d~êrèâse_~~mand for 1 abour corresponds to an actua l 

increase in the iRA, WF: will introduce a theoretical concept of unemploymen't 

which does not necessarily correspond to actual unemployment. rJe call this 

. " 
II cons tructive technological unemployment." The term "constructivell is 

borrowed from H. Jerome's work outside the Marxist xradition. He calls the -
theoretical technological unempl oyment , "constructive displacement.,,62 .. 
HOI~ever, . our use of it in the Marxi an context. i s fundamenta 11y -different 

fro'm Jerome's usage where it is applied to the changes in prtd1Jctivi~y 
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aval1nbility o(capital: dmil àr without reference to the An app1 i cation 

to that of Jerome is imp1iici't Jn the Baden-W'urttemberg study cited 
"-

ear1 i el"". 63 (See reference for the formul,ati ons in th i S study.) 

The CTU, i~ our context, is tbe di fference between the leveT of 
" ' 

demand for labour,'which would"have been generated on the basis of a 
t 

9 i ven q, "and the 1 eve l of demand act ua 11 y generated when q i ncreases in 

the acc\mu1ation process. The CTU ~s a theoretical measure of savin~ in 

.labour \'/ith respect~ capital. ~~hether this saving' corresponds to an 

actual unemployment é1epends on the rate of growth in ~he supp1y of làbour." ' , , 

r~arxls analysis implies that if the CTU does not exist, then, "the usual 

ext~hsion of trade on the old basïs" will regularly absorb the increase in 
, 64 

the labour force. He inplies that whe.n the CTU exists, i.e., when q 
/' 

increases,"it will tend to'~eflect itself in actual unemployme'Mt,. We 
" 

-~- . 
will ~how that equating the CTU with actua1 unemployment is not correct". 

CTU 

'b 
w'here: AAC,. > AACO and the absol uté demand for l abour increas~'S even 

though q also increases. 
1 ~ l, 

,The first term on the right indi cates the act:a4,.bnc~ea~ in demand for 

: abour w hen 'ccumu 1 at,on is ,ccompani ed by' an i nrease, în q .tfreas the! 

second tenn meas'ures the additi onal demand that wou1 d be created if 

accumulation we~e to 
...... \'1j'"' 

r~duced to: 1~ ," 

..... 
occur on the basis of qO.' The formulatiê'h can be 

. AA~l ,,~, AACl . .,/_--
CTU = 1 + Q01 _ 1, + q, 

W ~-' ,,- W 

/ "~ 
In this reduced form, ,we are !ealing1with total levels of empJoyment 

, 1 :\ 

/ 
,.F ___ 

l 

It 
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under alternative conditions. The first term on the- right shQws th~ total 
~ ...... ~ , 0 

demand for 1 abour that \Joul d have been created if AACl were advan'Ced on 

the basis of th(i lower q, i.e., qO' ,The second tenrr shows the actual > 

r ' " " .. 

demand for 1 abour gi ven that q has i ncrê'ased :to ql' OLJv,i oosly~ as 10n9 as . , 

ql > qo' the CTU will be positive. This is nct, however, a bas.is f~r 

arguing .. that technological change \'/il"l causé unemployment. For this ta 
'" 

OCCUî, the rate of growth in the supply'Of labour 'must be greater. th an , 

the actual arowth in the demand for labour. 
~, 

t,le'can illustrate this in 

the following mannel": 

/ '""" -. La: IniltLal level· of employment 

6L: Increase,in a~tual demand ,~or labour whe~ acc~mulation and the 

fO: 

~~S: 

rise in q take place simultaneously 

Initi al supply of labour~ 

Increase in the s upp1y 0 f labour 

. Assuming that Cru"> 0, the f()llowing formulations indicate the 

conditions under WhlCh the CTU corresponds to,an pctual reserve.army. We 

will for simplicity, a§~urne-"that full employment initially exists' ~n arder 
~\ .... " 

<I~ (,. .... _ J, 

ta make S = La. This aS'sumption is made for mathematical conventence onlY. 

It does not exist in Marx. Weiwil', in addition, assume that the rate of 
.... ,0 

, . 
irïcrease in demand for labour, i.e., tL., is made possible by net accumulation. 

ra" 
(i) The CTU }~ill have an equal C'ounterpart in thedRA if: 

, 
l.J.S b.L + CTU 
->- -50 - La La 

0, . " 
\ 

\iIf.- '. 

In thjs case, thère are two possible outcomes: 

(a) U the~~e of growth in the supp"ly of labour ioSo equal t,O ... the sum 

of the tenns Oll- the right, al1 of the unemployment can be attributed ta 
~ 

# 1 ~ ,/ 

the labour displacement by technoloJ1fcal change. In this case, tf 
t 

o • 

, 0 

·r • 
. / 

. , 
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aCCumuljtien were to take place without a change ln q,.the cru would be 

zero. Full employment woul d be mainta ined. Accordi ng. to the quote cited 
, . 

earlier l'/here Marx assumes 'that the increas-e in ~he sutly Of lab~ur may 

be fully absorbed if q ;s constant he clearly implying that unemployment 

,will be caused by the rise in q. ords, 'his technological 
, " unemployment is the one depieted by (a). He does. not, however. speci fy 

1 
the necessary conditlons for it to hold. 

( (b) If the growth in'the 'supply of labour exceeds the sum of the terms 
, 

on the right, the CTU will still have a full âctual,counterpart in the . 
IRA. The i ncrease in the l RA 'IIi 11, however, be' gr.eâter than the CTU. Not 

" . 
all of the unemp~oymenf can be attributed ta technological change. In) . 

other words: 

/;,.S - bL > CTU 
Sa IQ la 

" . 
Thus, if accumulation takes place 

if ÇTU '~~ unempl oyment still exists. 

on the basis of a 9lveh\q, i.e., 

Part of the unemployment appears ta 
j. 

" be causéd by the inadequate rate of accumulation. 

f 

Marx does not carry out such an analysois. Since he equates the CTU 

vdH;h the increase in the IRA, both (a) and (b) appear ta be consistent with ~ 

his contention. Tt is, however, clear in case (b) that not a11 of the 

increase in the IRA can be explained by the crU. " 

'\ 

~je should briefly'indicate that ~1arx, in order to free h-is theory 

.J • 1 

from" a dep'endency on an excess; ve growth in popul;at ion, offers an 
" "l, 

explanation.for the inadequacY'of the rate of accumul~tion. Th,is explanation\ 
o c .Î ~ \ 

i s based on the i ndi rect effeet \ of the ri se in q on the rate of p'rofit ,and 
0, 

hence on accumulation. In this sense, the technological, unemployment is net 

only eaused by the direct effeet of 'the rise iTl q but also by its indirect' 

....,. 

" 

!. 
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,eJfect on the rate of profit. His techno1ogical unemployment is" not only 

the counterpart of the CTU but,also the unemployment resulting,from the 

reducedtrate of accurlUlatian. Tben, 1:a,se (b) can als~ be explained 

totally in terms of technological change. We will presently igAore ~his 
\ 

indirect effect', The main reason for this is that Marx's argument on the 

falling rat~ of profit is, as we will see, untenable . .His attempt to ' 

~,tvorce his predictions fram the;!:, dependency on excessive rates of growth 

. in populati~ is not very successfu1 ev.en though th~,Jchapter on crises, 

\'lill alleviate sorne of the crit;c'-ïsPls to. be stated in this ·chapter . 

(i i) He w; 11, now, look at the case when the CTU may not have a full 

or even a partial counterpart in the IRA. Th i? l'Ii 11 bethe case if: 

t::$ < t.L + CTU sa La La 
~.-

\~ 

Here'I.)too, there are two possibJyoftcoriles: 
-':.. . r 

(a) If t.S > CIL, then the CTU will have only a partial counterpart in 
So LO 

the actua 1 reserve army. In other words: 6S - & < cru. Stated' 
Sa La Lü 

. 
. 1itera~ly, the relative saving in labour for any amount of total capital 

1 

accumulation is greater than the ~ctual unemployment. 

.( (b) If I§ < &, then the CTU has no counterpart in the lAA.'""'!" .... In ·fact, 

\ Sa - ra h f ft;-
there is" no IRA. Given an increase in g, the CTU will be positive, but it 

~ ~ 

cannat be a source of conceF~ O~ the contrary, this sit~ation is the 

most favQurable one from the'. point of the"working class. Full employment 

wi11 be maintained and, with the increase in pro~ducti'Vity, the real wages 
,. ~ ..\ ' 

will ten\d ta ir$rease. This clearly i,s 'not ~~arxls long term prediction. 

The capitalists will introduce new technology ta offset the rise in \'/ages. 

Hm'/ever, the relationship bet\'Jeen the rate of growth in the supply of 
\1 

\ 

-r 
) 
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labour, the rate of accumuladon, and the rate of inçrease in q may be 

- such that the economy ~a'y maintain full' emp10yment without any pressure 

on the rate of profit given"a sufficient in,c'rease in the rate of . 

exploitation. We shall see that Marx does not see this as possibme due 

to the alleged indirect negative effects of' the rise ir,lo"q on the rate of 

profi 4. 
\ 

'- l" 
To prepare t~e framework for the 'Tlext sections, vie wiq-l -sulTIIlarize' 

) 
the important aspects of the foregoing analysis. ,First1y, when the 

indirect effect of q is exc1uded, 'the Marxian analysis"equates the CTU 
'. 

21'3 

'w.ith an actual increase in the IRA. It is clear tha,t;such an argument \ \ 

, 

cannat be ~aintained without exp1icitly introducin~ the supply of'labour ~ 

into the analysis. ~loreover, without specify'ing the rate of accumulation, .. \ 

tne demand for labour can!1~~ be.determined. Secondly, wl1en\the alleged 

indirect effect of the rise on q is introduced; th~ rate of accumulàtion , , 

and the rate of inçrease~in q cannot be, treated separately. Jhen, the 

demand for labour is determined by botb "the increase in q proper and its 
. 

indirect effect on the rate of accumulation. 

Given the initial assumption that the absolute level of ~mploymel1t 

will increase, the alleged long term technological unemployment must'be 

analyzèd,in a context where the demand for and the supply of labour must 

be tr~ated simultaneously. 

In the discus$ion of the role of supply of labour in the Marxian 
'i' 

model, we will consider only the direct effects of the rise in q without , \ 

spec; fying the detenninants of the increase in capital. rf wi 11, then, 

be seen that in the absence of. the fa 11 i ng rate of profit, the Marxi an 

unemployment depends on a particular ass,umption' on the rate of 'growth i'n 

the supply of labour. r-t cannot De generalized .• Late,r, we will analyze 

\ 
, '" 
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the role that 'the rate of profit ~lays in influencing the rate of 

accumulation and employment. Marx's argument appears ta depend o~ \th~s 
\ 

if the growth in the supply of lpbour is not to be the most important 

facfor behind technological uneJl1p1oyment. 

Our critical evaluation in the next two sections will be wlthin the 
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logical framework of ~1arx vdthout introducing criticisms from a non-Marxitin 

tradition. Our~objective is to demônstrate that Marx's long term analysis • , i' 

is faulty even within its own parameters. It must again be °stressed that 
\ ' , , 

these criti~s are raised against the crisis-free long term model . 

,,6. Supply of Labour and. Technological Unemployment 

fi" 

In ~1arx, the supply of labour grows faster 1fTan the demand for it 
1 1 

in the long term, excluding presently the alleged {actors depressin.9 the 
, \ \ 

'rate of accumulation and thus, the demand for labour. The CTU, then, has 

either a'full or a partial counterp~t in the IRA. How this"increase in 
1 \ 

the supply 'of labour cames a~out is prob~ematic. 'There may be t~o 

possibiliti~s according to Marx: 

~ (i) Téchnological change inçreases the supply of labour available 
, 1 

to, the capitalist sector even with a given population. ~ 

(ii) Population gro~th increases the size of the labour force. 

Marx uses bath of these rnechanisms.; He is clearer on (i) tha,n on (ii). 

\~e have already seen how technological change, by reducing the requirements 

oT skill ôr strength, draws~ women and children iAto the labour force. 55 
f 

In this case, Marx is relying on his historical observations. 'Another 

source of labour with a given popul?tion is the coexistence of the pre-
\) \ , 

capitalistic modes of production with the ~apitalistic ~ectorl Workers 
" 

or peasants freed" fram handicrafts and semi-feudal agriculture becorne 

.. 

, . 
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avallable to the capitalisti'c sectof as these primitlVe modes of 
\ \ 

production are transformed through technolog;cal and instltutional changes, 

1 for example, enclosl,lres. This ,is ~lso emphasized by Lenin in his analysls 

of the de~elopment of capitalism in Russia. 66 Th~s. the Marxian approach' 

makes ~he supply of labour an endogenous variable determined by the 
\ ' . 

capitalistic relationships. Bath t·he supply and the demand a're determined 
l , 

br the movements of capital. He states: "Capital works on both sides at 

the "same time."67 Accumulation of capital 9ncreases the demand for labour 

and exhausts its supply while the increase in q displaces workers. 
J 

-
Even 1though this analysis f~nds considerable support in the' early 

stages of capitalism. it cannat be applied once the total economy has 
1 

, 
• l 

bee~ transformed to capitalistic relationships. Then, the reservoir of 

" .1.... 68 labour. for example. l:lte IIl atent" component of the IRA in a.griculture, . 
. ' , 

will have been exhausted. There;5 little support in Marx's works for 

the view that capitalism will always maintain a no~-capitalistic sect~r 
... 

Jn a complementary relationship. The same view is expressed by Lenin. He 

sta\~s: Il It cannot be asserted that the number of workers in sma 11' 

fndustrial establlsh~ents ~r in manufactories must increase in a developing 
. 

caplta1ist society •. for the factory constantly eliminates the more 
<''" 

primitive foms of industry."69 This is also parallel ta our ·'e.grlier 
~ . 

interpretâtion of Marx that thé more primitive sectors'characterized by 
J 

low qls cannot be sources 'of compensation for too long. 

It is also possible in ~lar!< that accumulation may take place over 
i . " 

short periods with a given populatlon even if the sources above do not 

existJO When the total demand fo~ labour increases. and the wage rate is 

. . 



\ 

1 

if 

'j\, 

... 

216 

pushed up durlng accumulation, the capitalists introduce more soph;sticat~d 

machines to displace \'Jorkers. This can be illustrated in the f.olloVling, 

71 manner: ' 

Increase in Oemand, s' (Average 
Accumul ati on----t for La~ur ' -----7' !~t ---7 c:rv-t. . 

~ . 1 c 

Introducti on o'f new 

~ 
machi n~s ( % t) 

w+ f-(---Oi sp lacement of Labour 
(ReRlenishment g~f IRA) 

l Di r ct effect 
(by reducing'v) .. 

1 Reduction in total costs 

J 
s ' 

ë+Vt 

Excluding the question of the movements ~n the rate of profit, a 

relative surpr~~ population is created through technological change even 
~ 

" 

if the population is given. This is the best depiction of how Ma~x 

su.bsti tutes techno 1 ogi cal, change and IRA"for the Malthus; an mechan lsm. 

However, this mechanism is applicable to short periods. Marx emphasizes 

that the 'capitalist development,requires an absolute.increase in the supply 

of labour. In other words, he opt,s f?r (ii) . 

. . 
In his long tem accumulation r.1odel, he no lonqer maintains a - . 

Cbnstant a>upp ly of fabour. Unreconcil ed by Marx i s the shi ft froin snowi ng 

how the capitalists' demand for labour can be satisfied endogenously by' 

the changes .'in the GO!TIpos·ition of existing capital to showing an exogenous 

growth in the supply qf l.abo~r in the long term as necessary for capïtalis"'.: 
- "1 " 

r deye"opment. He s·eems to have rallen black on the classical' notion that 

labo~r supply ,Wi~l, increase rapidly through population growth. Si nce he so 

J' 

( 

/ 

, 1 
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\ 

J 
• 

" 

~ 

\ 
\ . 

vehemently \ttackS' Malthus, he does not offer an eXPlanatio~ along the 

classical liné. 73 At one point, he\.iveS ,employme~t opp'9r:tuniti-es, not 

the. high real wage r~te, as a cause for the growth in populationJ4 
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~ rr~;;:'~lso points out the ro1e of early marriages',75 However, he has no 

.... 

,.Complete explanation. He says: "If accumulation is to be'a steady, 
<. \ ' 

continuous'process, then this absolute growth in population ... ~a 

'---::~:::::Yt:O:::t:::~::6cr::t::e:nn::ee:;::::1:::~::~::::s::r:~it::: 
"He ... shall assume that the portion bf ,the nel'lly created money-capital 

capab1e of being converted into variable capital will always find at 

hand the labour power into. which it is :to tra'nsform itself."n Morishima 

also states that this assumpti"on underlies the Marxian accumulation model. 78 

It appear's that the" M.arxian technological unèmployment, i.e., the 

counterpart of the CTU,ycaused b! an excessive growth in the la,bour 
t' -

supply because of populatlon growth. Krelle points out thqt Marx "gave 
.-

no reason why population 'should rise faster than employment; he teck that .., 

for granted." 79 OnE' should, however, point out that even today, 

term rel ati orfsietçJeen popul-ati on grawth and economi c conditions' 
, 

the long 

are not 

well understood. On this sco~e alone, one could not criticize Marx. 

One could, however, criticize,him for"not seeing rhat the population 
• il l' 

growth }",as verY'JIl1.uch a part of his contention about, technol-ogical 

unemployment. 
, " \ 

I6~ other wnrds, his làng ten11 prediction appears to be 
~ 

dependent on a~EXOqenQus variable. 

Given that Marx atcepts the gro~/th in the absolute level of employment 

as the norm~l outcclne in capitalist de'velopment, i.e.; -the rate of 
, 

accumulation exceeds the rate of increase in q, it is not clear why the 

cru should have a ,counterpart unles,s the rate of growth in population is 
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very hlgh. Once the argument bec'ornes dependent on a particular relationship 
. 

betv/een the rate of growth in demand for labour and the, rate of growth in 

the supply of labour, the Marxian pr:edictlOn amounts to a special case. 

Ironically, if he had accepted the Malthusian theory partially, he 

could have built into his analys'is fast rates of growth in populatlon. 

Given that Marx's analysis emphasizes the increase in productiYity and the 

possibility ofo;ncreases in the wage rate over long periods, the high 

r~tes of growth in population need not have resulted in pushing the wage 

rate back to subsistence. I"echnological change coulâ, then, have been 

tied to high rates of population growth as well. However, an analysis by - _ 

Marx a'long thls 1 ine would lead to otqer p~SlPlems and shauld~ not be\)j 
"'<....r-. • 

pursued. l t shoul d suffi ce ta note that Marx mi ght have overreacted to 

the r1althus"'ian population tMeary when he saw that this theary plus the 

alleged' dintinishing returns ln agriculture effectively ruled out the 

analysis of the dynarnics of capitalisfll that"Marx wanted ta emphasize. More-
, . 

over, the Malthusian theory was used as a canservative argument against the- / 

possibility of any long run improvement in livinq standards as a result of 
o -

social policy. Pop'ulation growth wouldn~limin.ate any real benefits. This 

might have been another reason behind Marx's aversion to this theory. He 

could have, on the'other hand. incorplrated sorne aspects of the Malthusian 

theory without necessarily limlting himself wlthin the boundaries of the 

classical analysis that made very few distinctions oetween the modes of 

production. He dismissed the population theory as "false and childiSh.,,80, 

. He states: "Malthus derives surplus population f'rom capital not ~eing 
. ~ 

accumulate~ (that"is. reproduced on a growing s,cale) as rapidly as the 
\, 

population:,,81 The clear implication is that, in his own model, unemploynient 

is, nat due ta an,exc~ssive growth in population but due to technoloaical . ~; 

change tnrougn its direct and indirect effects • 

. . 
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A sympathetic interpretation of Marx would be that it is the 
1 
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inadequate rate of growth in demand for labour that renders a part of the 

growing population superfluous. In other words,'accumulation1and 
\ 

techno10qical change adjust to the rate of growth in the suppl1y of 

50 as ta 

i ncrease 

, 
0 

render the lncrease in demand for labour allvays l ess ,than 

in the supply of labour. He,says: 

The fact that the means of productlon, qnd the 
productiveness of labo~r increase more rapidly 

\than the productive population, expresses itself, 

1 

1 

, \therefore, capitalistically tn the inverse form 
:that the labourin~ population always increases more 
'rapidly than the conditions under which capital §~n 1 

employ this increase for its own self-expansion.~~ 

Tabour 

thé 

According to this, it is still the increase in q which makes it impossible 

ta absorb the increase in population. Given Marx's belief that the 

absolute level of.employment will increase, one cannat claim that t~e 

increase in q is, by itself, sufficient to explain the increase in the 

level of- unemployment. If the rate of accumulation is sufficiently higher 

than the rate of increase'in q, there is no ~heoretica1 reason tD expect 

that the CTU will have a·counterpart in the IRA-; If there is no limit on 

• the r.rate of accumulation, then the implicit assumption must be that it is 

the'growth in the supp1y of labour that is excessive. Hence, the Marxian 

prediction is not saved' from depending on an exogenous population growth 

as long as th"e rate of accumulation is indeterminate. The rate of increase 

in q is nct by itself 5ufficlent ta explain the Marxian contention. The 

only remaining m~nner by which to disassociate ~ls~argument from th~ 

population growth is to ana~yze the alleged indirect effect of the rise in q 

on the rate of accumulation. Marx does ~6t explicit1y do this. However, 
<,' 

his argument on the falling rate of profit provides an alternative 

explanation. It implies that the rate-of accumulation cannot be 

substanti a lly greater than the r'ate of i ncrease in q oecause the increase 

-Ir 

l' 

.. 

1 
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in q depresses the rate of accumulation through nvdirect effects. This, ~ 

'as we will see in the next section, reduces sOrlewhat the rel iance on 

. ' 

1 

populatlOn growth but st,ll not entirely. Moreover,- the falling rate of 
'\ 

profit argument i 5 diffi cult to mai ntaH~ in a secul ar framewort'"\l.etached 

from the cri ses,' 

7. Fall,n0 Rate of Profit and Technological l'nemployment 

Introducti on 

t~a'rx does not clearly link,the falling rate of profit to the question 

of technological unemployment in the long term. 83 Given ~~··,~emPt to 1 

prove his contention indepenqent of the growth~ in the sUPP1~ of ~ ... ! 
th~ tendency of the rate of profit to fall and, consequently, to reduce 

the rate of accumulation relative to the rate of increase in the supply of 

labour, must be implicit in his long term analysis. He says: 

... [I]t is not the lncreased rate either of the 
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 84 
labour-power, or rather- its pri ce, to be in excess. 

The II re lative diminution ll of .c'apital cannot be explained only in terms 
( , ' ~ 

of the direct effect of' a rise in q. lAS long as the rate of acc~mulation 

is high, the relativè diminution in labour absorption can be offset by 
." " 

high rates of grü\vth in C and v. ft must, then, be the lndirett effect 

of th el rlse in q 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 
prDcess on1y insofar as both reflect the development 
of productiveness. Accumulation, in turn, hastens 
t~e fall of the rate of profit, inas~uch as it 

'., implles concentratiorrof labour on a large scâle, 
and thus a hi9her composition of capital. On the 
other hand, a fa 11 i,n the rate of profit has tens 
the concentration o~ capital and its centralisation 
through expropriation of ~inor capitalists, the few 

.\ di rect prad"cers wha. st; 11 ,have anyth; ng 1 e ft ta be . 

.. 

/ 
, , 

" . 



expropriated. This accelerates accurnu~ation with 
regard to mss, al tnouÇlh t~e, rate of ,accumul ati0!1 
falls v/ith the rate of proht. 85 
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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 

wh.o react tà the fa 11 in the ra te of profit. Marx, here, i 5 referri ng to 

the. a01lity ta accumulate, i.e., the relative reductlon in surplus that 

can be advanced. Th1S interpretation, we believe, is correct because in 

the paragraph following the quotation above, he gives the reduced w111 ingness 

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 tfieir surpluses. HOi'~ever, it will fall even below 

this rate v/hen the capitalists withold further investment. Thus, crises 

compo~nd the effects of capltal shortage on employment. 

If it can be demonstrated that the rise in q 1 imits the rate Of growth" 

in surplus and accum\J\lation, technological 'unemployment can, then, be a 

possibility \'iith any given rate of growth in the supply of labour not 

only because the direct- effect of a rise in q but, more importantly, ' 

because the indirect effect will also reduce the magnitude ,of 'compensation 

in its broad sense. il 

"~ 

~et, even if we assume that the falling rate of profit due to arise 
\ 

in q is tenable, a problem that VIas earl~r mentioned still exists. Why 

does'n't this indirect effect le,ad tO)~ "ab~olute decrease ln. t~e level of 

employment by eventually depressing le o~ accumulation below the rate 

of increase in q? Even though history disproves this, Marx's analysis does 
, , 

not. The interna1 10gic of his apprqach, i.e., the separation of 

technolo9.ical change from accumul,a"tion, ca.n lead to this unrea1istic result 

" particularly when the falling rate of profit is integrated into his "model. 
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To assert that the absolute leyel oT employment will increase, there must 

be ~ p~rt1'cular relationshtp between tn.e rate of increase in q and the~ 

rate of increase in accumulation. ,In other words, the inctease,i~ q 

fTIust De high enougft to reduce the rate of profit Dut not high e~~lgh to 

reduce it to the point where the rate of accumulation will fall'below the 
\ 

. rate of ;ncrease in q. He ne ver states this relationshlp which ~st " 

impliéitly underlie his model. 

1 

In the·followinq seçtion, it is not our intention to add to the 
, . 

endl ess controversy over the meani ng of the tendency of the average rate 
, ' 

of profit to fall in the long term. Marx calls it IIthe most important 

law of modern political economy,."86 A Çlreat deal of l'~terature alre~y 
exists on this "tendency." However,' it 'has only been marqinally applied 

to the analysis of tecllnological unemployment in Marx. First*we will 
\ 

present Marx's argument on the fa1~ing rate of profit and briefly survey 
.r ... <':-

, 1 
some of the familiar criticisms of it. vie claim no onginality ln this 

~ '. 
task. lie will, then, relate it ta technological unemployment. It is 'this 

\ ' 

aspect which has no.t drawn fTluch attention in the literature. It will 

, become obvious that once this alleged tendency is shawn to be untenable, 
:!': \ • 

the Marxian long term ana1ysls isoseriously damaged. ' It falls back on 
\ 

excessive~owth in the supply of labour. The attempt to use 

technological change as an explanatlon for the reduction ln the rate of 

accumulation fails. It bec'ànes unclear as ,tô"'flhy capital should not be a ' , • 

plentiful eno'ugh to offset the ;ncrease in q so as ta maintaln high leve1s 

of employment. 

The Tendency of the Averase Rate of Profi t to Fa 11 

Marx follows the c1assical tradition in claiming that there is a secular 

tendency for the average rate of prof,it ta fall. In Ricardo and J.S. MiJl, 

\ 
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this tendency is derived f-rom the law of diminishing,returns to agriculture.87 

d d . . 1;: • 1 d . d 88 M ~1arx oes not 1fferent1ate uetween agrrcu ture an ln ustry. oreover, 

profit or surplus cons1sts\ of inter,es't, r~nt and indu!'ltrial profit. The 
1.1 0 • 1 

average rate of profit i s tne sum of the three di vi ded by the total value .,... 

of the advanced capital. In 11i5 case, the avérage rate of profit, (p), wlll 

fall not because of diminishing returrts ~ i.e., the lack of adequat~ 
j 

technologiFal progress in agriculture, but, on the contrary, because of 

technological change which is Jorthcoming readily. '<He criticizes 

Ricardo 1 s argument wh i en is based on di'mfni shing returns by sayi ng that 

~icardo "flees from economicst1to seek refu"ge in organic Chemi~try.1I89 He-

claims: "lve have demonstrated the necessity of t-his tendency withouto any , 

reference ta, ground rent, nor did we have ta refer, e.g:, to rising del]1and 
< 

for la:bour, 'etc. 1190 Hence. the fall in p is due~~.Hher to the increase 

in the wage rate nor ta the increase in the share Of rents at the expense 

-.' _.of industrlal proflts. 

~ 

Rapid techflolagical change, parHcula~ly in agricul ture"can offset 

,_. the classical prediction. ,In Marx, the falî"i[l P occurs because of 

technological change .and not due to its absence. "The rate of proJit thus 

fa 11 s, n.oJ because 1 abour becomes 1 ess producti ve, but because it becomes 
~ ~. 

'more producti ve. 1191 

'-1 

.. ' ' This secu1ar tendency is distinct from the fluctuations 1'Tl p during 

perlodic crises. (It is not due to the rea1ization difficulties. 92 i.e., 

th~ diffiCuAy jn converting the surplus p~roduct. inta profits in money , 

terms at expected prices. In this manner~ Marx cÙims ta have discovered 
-:. 

a law or a tendency that is pecu1iar to the capitalist mode of pro9uction 

t Even in the absence of crises. ' 

The remarks above are genera lin content, and, they i ndi cate the major 

J 

l, , 
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,differences bet~een th'e classical economists and ~1arx'"on this'question, 
1 • 

Tney do not explain v:hy the r~te:df profit must' fall \'â~<-q increases. He 
" . ' 

1/,4 l , , \, ' 

vlill se.e tnat his, con:ention l's. open .to fundamental Clli~lcisms that ... rend~r 
d , 

Q it untenable., It is di~ficu1t ta give meaning"to thjs argum'en't 'even within 

the 1 ogi ca 1 framework of Marx. 

. 
To evaluate his contention cr,jtical'ly, ""e will employ the'follo"'ling , -. 

. 
r·1arxian concepts:' " , 

s: total surpl us in the' economy ( = p'roftt s,ince no real i zation 
, Q 

• problem existi) 

" ' t 

v: f var; able çapital adva-nced 
~ . -

" capital advanced 
4 

" C: constant .. 
~( := ~:··rate of eXlploitation or ra'teof sur~luS-v~. Il 

v "-- " 
-' 

q = C: organ'; C' 'compos i t i on of ~d'va nced c apita 1 - ~ 

.. ',1 

p.. " 
J,,,\. 

v o 0 

" , 
p = s .average rate of profit 

ë+V" 

'" 
If we divide both t~.e numerator and' the denominator".Qf the râ.t'e of profit, 

;z 

s , br v, vie get:' s 
C + V 

1 
,. P = • v =~ . 

e~ c:-TV > - ' - ."" .~ v v. 

" . 

, " 
~ 

The rate of1'prQfit, then, is directly related tq,s'" !i~d 'inversely to~ " 
1 ! "1' :. 

q,93 This relationship is."alsC stated by ~larx: "~JHh a gi'{en rate of'· 
'''' " . 

surplus-value, the rate of profit depends on the organic compositidn of 
.. ~. ,a '-;', 

ca~ita1.1194 He argu~s ,thât this'ratio wil'l yield a secI(lar decrease in p ... 
1 () 0 ~ 

duri~~ 'capitalist ~evelopment.95 t,!hy this re.sult mus't\~ ineVitab'le·is.,n·O~ 
~ / . .. ' 

shown i.n an:)' system?tic or'clear marner. At times., h~ trie,S ta demonstr~te 
. 

thi s inevi tal:Ji 1 i ty by assuming that s" i~ constant anp tha't Q i's cons tantly 

o • 

, • 
iJ ~ 

, 

", ... ;..... 

" 
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i~creasing. He says: . , 

... ITJfle gradual gyjo~'1th oLconstant capital in, relation 
to variaple capita1 must necessarily lead to a gradual ' 
fall of'the general rate of prof1t~ sa long ai the 
rate qf surplus-value or the intenslty of exploitation 
of labour by capital, remain tne same. 96 

~ -. 
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J. Robinspn calls this a Itauto10gy." She says: ". :. if profit per man <> 

.... employe~ is constant and capitaJ per man employed 

profit on capital is fallif')g~I"97 
~ 

is rising, the rate of 
rr. 

RObinson'sAtcri.ticism is valid. A ten1ncy cannot be proven by 

defining the variables such that the result is detennined a priori. p 

iOl-Iever, outside the
o 
few inst\nces wh~re Ma,rx appe§:rs ta be makind thOis, 

\:1 ~ :~' '\ " 

error, ~ f:equently states that s'" vlill also oncrease as q increases. 

This ha! to pe'so because q and s'" &re not inde~endent of,each other.
9a 

Since he equates the increase ln q with the increase in labo~r productivity, 

he cannat assume th~t a change in pro~uctivity will not affect s .... ,He says (0 

tl1at p "changes, rises or fal1s (,insofar as this action is not.rendered 

" i "-effectua l by movefTIents ,of the ot~er remai nl ng factors): with the rate of 

surplu's-value." g9 But he still contends"that p vl'il1 fall even if it is' , (,' 

accompanied by a rise in the'tate of sl1'Y'plus. He says: " ... [r]he rate of, 

surplus-value, at the 'same, or even a rising, degree of exploitation, is 

represented by./a conti~ually falling ratejof prOfit.1I10~ 

The fonnulation above can be used to show several possibili,ties which 
,~ 

r1arx does not s'pecifically discuss. 101 
;' 

: (1) Ifs'" i ncreases fas ter than the deno~i na'tOr, p wil i i ncrea~ . 
. ? 

- l ' Ifenc,e, a rjse in q is consistent with a ris,e in p,; 
_- l ' , 

(ii) /f s'" increases at.the same rate with the denomi,nator. p will 

remain constant. Again, an increase in q ,n,ed not lead to a fall i;n p. 

(ifi) If s'" increases at a sio~ler rate than the denominator, p ~\ll 

, ' 
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Ob,viously, one need not hold s'" cons!tat'lt'in order to defend the 
i 
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falling:p. In fact, given his repeated statements that s~ will 'increase, 

(i i i)' must be the case he has in mi nd~ 

\\ 
The cases where p may increase due to countertefiPencies such as a drop 

in q through savings in C or a decrease in the wage rate which leads to a ., 

relative increase in q can be deduced from this formulation. They~are 

explicit in /1at;'x's lengthy disc'ussion on countertendencies,102 

Given the pOS~ibllities where (he rise in q' may not lead to a fal1ing p, 

Marx's choice for cqe (Hi) is prablematic. He sees this as the main 
// 

tendency, It should be recalled fram an earlier discussion that his 

'\aws ll are tendencies in the sense that they can be modifi~d, temporarily: 

s~pended or reversed by c~unteracttng tendertcies. 'Ther~ is à tendency for 

p to fa". 103 However, "the same infl uences which produce a tendency in the 

gen'eral rate of"'profit to fall, alsQ call forth cauntereffects· which 
( 

hamper, retard, and p~rtly paralyse this fall, The latter do not do away 

with the law, but ifTlpair its effect."104 . He~still t1~lieves· that these 
o < 

countertendencies \'1i11 not be sufficient in the long term to cancel' the 

parti cul ar rel ationshi p1letween s ~ and'q that' mak-es p fa 11. "Thus the 1 a\'l 

acts· only as a tendency. And it is only under certain c;~cumstances a~ 

only after long periods "fnat its effects become strikingely pronounced."105 

. 
Marx's argument is not convincing. C1assifying one set of forces, for 

1 ." 

example, tho~e which caus~ a rise in q, 'as têndencies, and an~ther set as 

'n. countertendencies seems arbitrary unless one shows the specifie çausal , , 

relat10nshïps between them, balances.each tendency against a countertendency, 

and shows that the former is always dominant,106 M6reQver, such a 

distinction is not even possible in.many cases. TG? A r;se in q si~ultaneously 

'", 

... 

. \ 

\ 
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creates the lncentive to economize constant capital. 
ft 

Henc~, both tendency 

pnd. countertendency are a part of the same process. Similarly, the rise 
Il 

in q and the rise in s~ can'not be called a fendency and a co~ntertendency 

r~spectively because, once aga1n, they constitute the same process. It 
o 

appears that ~1arx is introducing a philosophical ,bias in the fortl1 of. his 

dialectics without concretely ~~alyzing the economic forèes. 108 Since the 
, , 

contention cannat be defended ,on the basis'of dialectics, a more realistic 

explanation is needed .. 

Let us now considér the case when 5", in,creases less than q and p falls. 

This can happen io :two situations: Firstly, the increase in" q does not 
/;0 l , 

increase the,produc,tivity of labour sigOnificantly. In t.hat case, even with 

'à given r;ea" w'age rate, the rate of profit can fall. Vet, Marx does not 

give this explanation. In fact"since he ténds 'to equate the increase in q 

with increa'ses ih productivity, such'an explanation would contradict his 

overall analysis. According to him: ."The progressive tencfency of the 

general rate of profit-te fa11 is ... j t an expression peculiar ta the 

capitalist mode of production of the' rogressive development of the soci~l 

prod~ctivity of labo'ur." 109 r~ore)l ,1f the i,ncrease in q does not 

increase productivity proportionate1y or more, the cause behtnd the 

falling p would not be ra~id technological chang~ but the dimishing returns 

in classical tradition, a tradi~on from which Marx claims ta have broken 

away.~ It shauld be noted that Marx, at one point, fal1s back on this 

tradition when h~ attempts ta explain the {ncrease in q in terms of the 

" c 110, i diminishing returns, in agriculture. He must have'oeen .vaguely aw ~ 

that his attempt to praye the falling p in terms of rapid technol,o'ical 
/ 

capitalists, i.e., s, da es not grow-as much as the growth in q.lll 
v'-

f • 
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vrould imply'that technological change starves the èapitalist class and 

enriches Vle working c.1ass. Clearly, this cannot be a Marxian explanation.' 
\ 

Even if .. le i gnore"'the impl i cations of thi s on the concept of the 

impoveri shment of the worki ng cl ass, such 'an eXpl anation woul d be relyi n9 , 
on increases in the wage rate as the reason for the fall in p. Then" 

" ' 

Marx1s contentlon that he has discovered a l~w lndependent of the rise in 

the wage rate l'IOuld h~ave to be rejected.' ,He is clearly trying to prove that 

his, 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 
1 

rate of profit by a rise in the rate of v~ages, although this may be the 

case by V/ay of an exception. 1I112 Sorne economists have inte>rpreted(this 

alleged fal,l in p in terms ot: the increase in the wage rate. 113 Yet, 
'- . 

this explanation finds little expllcit support in Marx's work. Our 

~ interpretatlon does not refute the fact that Marx sees the possibility. of 
1 

an increase in the wage rat;e as evidenced l'ihen he says: (11 ... [H}and-in-hand 

with thè increasing productivity of labour, goes, as we have seen, the 
'. 

---ch~apening of the labourer, therefore a higher rate of surpius-value, even 

\'Ihen the ~l v/ages are ri~ing.'11114 

'It ;5 not possible ta give any meaning to the Marxia,n contention out

.side'these t~jo explanations. However, neither fits in his analysis. His 

contention cannat be proven within his lagical framework. Ot,hers have 
1 ~ 

tried ta salvage hlS argument by relying 011 extensions, fram his works, It 

is not vJithin the scope of this study ta review and1evaluat.e these 

extensions, w,hich o,ft~n introduce factors suen as the effects of monopQ,lies, 

. ' . l' d ' fl t' . f . 11 5 A 1 th l' 't h lmperla lsm, an ln a 10nary lnance.. sq ese exp anat10ns Sitll:C ' 

the framework from a ,crisis-free model to periodic crises arising from the 

realization problems. The al1eged secular tendency is discarded,. 



i , 

\ 

\-

\ 
\ 

, '" "" 

229 

Hhat _awéars-trr -tt~ behi nd t1arx 1 s argument is the 1 abour theory -of ' 
\ \ \ 

val-tte-;- Since surplus is created only through the exploitation of current 

labour, and sln~e constant capital adds on1y its own val~e 

the decrease in the number of ",iorkers relative to constant capita~ 
~, 

advanced somehow reduces the rate of growih in sand hence, ~he~ate 
Il 

~' 

qrowth in s~ relative to the growth in q. Consequently, the rate of p ofit 

falls. He states: 

Inasmuch as the -devel opment of the producti ve forces 
~eduêes the paid portion of employed labour, it 
raises the surplus-valùe because it raïse's its 
rate; but inasmuch as it reduces the total mass of 
labour employed by a given capital, it reduces the 
fa~tor of the number by which thB rate Of surplus
value is multiplied ta obtainAt:s mass. 1 6 

The inctease in s~ may "check the fali in the rate of pro~it, but 

prevent it altogether" beoause the increase ln the exploitat~on of fe 

workers IIhas certain insurmountable limits." 117 'IThe rate of profit 

not sink because the labourer is exploited any less, but because gene 

" less labour is'eJl1ployed in proportion to the employed capital." l1S 

Thi s unclear role of 'the 1 âbour theory d~es not add anything to 

Q Marxian contention. Our criticisms still appl~. Why should the 
\ 

~ 
1 
1 

productivity of current labour which is n01'1 accompanied py more icated 

machines not lncrease such that it offsets the increase in q by raislng the 
1 

rate of:surplus value above it? If the commodities get cheaper becaus'e 

they embody less current labour due to technological change, the same type 

of reduction in vàlue 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 va.riable and constant capital 

that the capitallst can command through advanci ng hi s s. 

In conclusion, the alleged tendency of the average rate of'profit to 

/ 

(' 
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'fall in a secular fash;on because of technological change js untenable in 

the Marxian context. The idea has been abandoned by p large number of 

'11arxist economists. 1l9 ' At best, 1t can De ma,lntained on the basis of 
, ~ 

explanations which are explicitly rejected by Marx and which flnd little 

support in his writings. Given that th,~" tendeney is untenablé, the 
J 

real capital shortage mod.el in which the increase in q reduces the rate-of 

accumulation cannot be easily defended. 

Ln the next section, we will integrate the~~~ged tendency into 

Marx's long term model in order to complete his ànalysis~ 

\ Mass of Surplus, Falling Rate 'of Profit and UnempJoymerit , , 
~ , 

, 
\" l' 

Accumulation, accordinq ta Marx', is financed 'comp,letely out of"s. The.,," 

tendency of p to ,fa" reduces the rate of growth in s and, c~,nsequently, 

the rate of growth in capi~al, and the rate of growth in demand for 

labdur,120 H~ claims that the total surpl~s will increase despite the fall 

in the rate of profit. 12,1 This can simply be illustrated in the follClwinq 
/ 

manner: 

l," 

.r, 

Period 0: 

AACO: Aggregate advanced capital (CO +' va) 

Po: Average rate of profit 

50: Total surplus deriveQ at the end of period Q 

Then: 50:; PO . AACo' 1 
, 

Similarlv, for periods 1, 2, etc.: 

s, :; , Pl (AACo + PO . AACO) 

:; 
Pl AAel (sirIce AAéO + Po • AÀCO = AAC1) 

s2 :; P2 [AACO fl-PO . AACO + Pl . (MCO + Po " AACO)] 

= P2 
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It should be noted tAat in each ~eriod the surplu~ derived from the 

preVlous period is totally advanced. Al so the cap.:f):al recovered from the 
Il 

~o grow, the fo 11 owi ng • previous period
o 

is readvanced. 
1 • 

For the tot~l surplus 
( 
\ 

etc. 122 

must hol d:- ' 
\\ 

Po • AACO < Pl • AAC 1 ~ P2 • AA~~, 

The C~Pitalist class ~s 
profit ;;'lS., In this sense, 

an increasing s even though the rate of 

the tendency of p to fa11 does not ul timately 

put an end to accumulation. 

The Jntegration on the alleged tendency into Marx 1 s long term analysis 

" complicates mathematicï;ll formulations. Ile have already seen that in Marx, 
, 

the absolute level of employment increases, i.e,., ~ < MAC. Now, it is 
1 + q AAC \ 

obvious that q a,rrd MAC cannot be treated independently. The former will 

affect the latter. A simple formulation \~hich. incorpor~tes p would be: 

fig < p "(Since ~ ~ p . AAC 'and p , AAC = MAC) , -
1 + q , .,----.-;-q AA C 

Henc~-, for the Marxian assumption, i.e., the increase of absolute employment, 
.: --', 

to hold, the rate of profit m~st ,be greater than the rate of increase in q. 

If it is less than the latter}.there will be a reduction in the absolute 

level of employment since s may not grow fast enough to make the rate of 

accumulation exceed the rate of growth in q. In fact, the fall in p may 

be such that the rate of accumulation may fall below the rate of increase 

in q. It is 'not clear why t~e rate of profit should not fall faster than the 
, \ 

increase in q if it is alleged that th'e latter does lead to such a fall. " 
"" 

ln conclusion, it is evident that Marx's attempt to avoid a 

dependency on a population theory by introducing the falling rate of profit 
... , 

into his analysis does nct save his prediction. - Once it is accepted that 
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the negative effect of the rise \n q on the rate of accumulation cannat 
\" 

be proven, the rate of accumulation can offset the direct effect of the 
1 

/' 

increâse in q such that the èTU need not have an actual counterpart in 
1 

the IRA. 
, 

At best, his techQological unemployment would depend on 

excessive growth rates in the supply of la~o.ur, In this form, he would 

have to' argue. that the rate of accumul ation ~ s hl gh enough te' i ncrease the 

absolute~el of employment desptte the change from v to C ~"ut not high 

enough to absorb all the new entrants into the labour force, Given the 
!\ • f 

refutation of the alleged tendency of p to fall, 'there is no explanation 

for this inadequate rate of accum'ulation. Moreover, in this form. even 

if there was unemployment, it could not, strictly speaking, be explained 
" ~ .. 

in terms of technological change. It would be the result of the combin~d 

effects of an independent rate of accumulation, an independent rate of 

growth in population, and a high rate of growth in q. Their determinants 

are, however, not explained. 4"::, 

/ ~ 

One could still ar:gue that, regardless of the rate of accumulation, 

q may increase at such rapid rates that the Marxian unemployment is 

possible. In other \'lords', there is no limit to the increase in q even 

though there may be limits to the increase ln s~. 123 

Yet, such an assertion cannot be made on a thearetical basis. Even 

though one can easily interpret Marx's argument in this seHse. ~ne cannot 
1 

defend it. fn the first place, the mark~t forces do plac~ limits on the 

growth in q. Secondly, even assuming that market forces do not reduce or 
. \ . 

eliminate this bias, increas~s in q cannat be realized exclusively 

thro~g~ the conversion of prier v te C. They usual1y require accumulation 

out of additional s. If the growth in' s is limited due -to the alleged 

tendency of p to fall 1 then the increases in q will also be limited. 

l , 
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Hence, assuming no limitations on the growth in"q may salvage the Ma~xian 
< 

argument but it also reveals a major weakness in Marx's analysis; he do es 
'~ 

~ not see a necessary assoclation ~etween' ~ef capita1,,Iaccumul at; on and , 

/ 

technological change. .. 

In the ~ext section we will undertake an analysis to synthesize 

'Marx's short term and long term models. , Sorne of the observat;on~ have 
1 

t already been stated in other parts of the study. However, after having, 
( 

, ' 

c~mpleted the long term model',' th'e 'followin'g section enables us to 

~ynthesize these observations and add new ones. We believe that a 

certain degree of repetitiveness is justifiable in tn,is case. , , 

, 
8. An Evaluation of'the Short and Long Tem Models 

The discussion in Chapter II and the compensation theory studied in 
, 

" Chapter III con?titute the short term analysis of. Marx without prior ., 
accumulation. Even though he does not make a distinction between the short 

~nd long term m9dels, this distinctio~ underlies wh'at is 'implicit in' his 

analysis, ,,; .e .• the separation of technological change and accumulation. 

Te'ch_nological change in the short term is financed through the conversion of 

v ta C. We have alre'ady se en that this ,p'rocess faces a theoretical 

diff~culty once the sequérice of ~he associated changes is considere-d. 

Either the depreciation funds in,the economy or the additional funds must 

be us ed ta cons truct the new machi nes • The 1 at ter, however. may: inlP l Y 

permanent accumulatior. Marx's short term result, i.e:, a decre~~e in the 

. absolute level of employment upon the adOPition of the machines, ;s more 

consistent with the first metho/, it t? this model, in w'hich 'technologica1 

change does not requi're net accu~~n, whi ch.' i ~ the bafu of Marx' s 

technological unemployment. 



.' 

.' 

. , 

On the other hand, he introduces the possibility of general 

compensation owing to the growth process. This compensation ari~es from 

the use of surplus in general a~d not only thàt extra part generated by , 

techn~~al change itself. lt is this subsequent general accumul~on 
' . .. ' 

that compensates for the effects of technological change in the short 

234 

term. He still contends that given a large enough increase ln the supply 

of\ labour, accumulation and technological change will lead ta long term 

unemployment. 

1 
Marx's short terM analy~ is probably the most complete presentation 

of the pessimistic vie'w "'/ith respect to the employment effects of 

technological chanqe. \lJith a premise that "when a machlne replaces labour, 

it always demands less new labour
r 
(for its own produ~tion) than it 

replacesll~124 he defends the pessimistic view and rigorously challenges 

the classical compensation theory. He lncorporates, th~n, the logic of' 

the short term analysis. into his long term one wh~n accumulation occurs. 
, , 

However, he still separates technologic~l change from accumulation. The 
. . 

old capital, once recovered, undergoes a transformation. A 'part of v is 

converted ta C. Meanwhile, the additional capital also embodies t~e new 
n 

techno~ogy .. The transformation of the. old capital causes a net disblacement. 

The additional capital absorbs these workers (or the equivalent) and sorne 

of the new entrants ,i nto the labour force. Because of the di sp lacement 

effects of the transformation in the old capital in addition 'to, the 

i ncrease in q in the additi ona l capital, the i ncreased total capital i s not 
1 

sufficiént to absorb all the new entrants. Having already criticized the 

long term analysis in detail, vte need not review its weaknesses. 

~.Jrhere' are two further criticisms that can be raised against the 

t~arxian analysis. The first one is related. to the long tenn analysis. The 

'~, " 
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second one is pasically directed towards the short term ançlysis but it 
) 

also h,as impl ications for t1arx's analysis in general. 

;. 

(i) One can assume that in a short perlod or at any given time 
v: 

technological change may reflect the Marxian bias, i.e., the ratio of 

constant capital to variable capital may increase in absolute terms as a 

result of the change. However, as we have argued in Chapter ~II, it is 

theoretically impossible to defend such a bias in the long term. Marx 

seems to assume that there is no limit to lt except the lnfluence of the 
" 
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temporary countertendencies. As we have~lndicated earlier, observations do 

not suppor! this alleged bias. 125 ~v~n though the role relative priees of 

capital and labour play in determining the rate and direction o,f technological 

change is unclear in the long term when fundamental conditions chanqe, 

this role cannot, be totally ignored. It has been argu~d by others ~hat 
the absence of a bias over long penods is most likely due to changes in 

\ 

~ relativi priees. To cite one example, Blaug states: 

Perhaps the reason that technical change has not 
e~hibited either -bias to any marked degree is that' 
,the long-t,erm pattern of innovations i 5 the outcome 
of successive adjustments to differential rates of 
growth in the façtor supplies as reflected in 
relative priees. 126 

~ Even, though. the proportions in which constànt and variable capital are 
1 

combined may'be m'ore or less fixed,at any gi-ven- time due to limited - \ 

, , 

~echnical possibilitles wit'h a constant level of technology, the introduction 
\ 

of new technology expands the se possibilities. Hence" the inevitability 

of increases in q caRnot be argued a pr.iori unless one a~sumes, ~iithout a 
\ 

possible theoretical justification, that technological change of the Marxian 
. 

l '."type is'always more profitable tha~ the type that may. reduce q or maintain 

it constant in the long term. The changes in the relative priees of capital 

and labour will influence the development of technology and the coefficients 
,-

/ 
/ 
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of prod,.K.t.~Gn. He ::.hûÎ l, Irl ",ie iJ.l-'fJ12:TIJiA tu, t:,,,:;, .1..1,otJLer', :;,11\.1/'1 ~;'C;U. 

1 

• Marx lS not clear qn the rol~ of the felat1ve prIees ln 1nflyenc1ng 

technological change. 

(il) Another criticism can De ralsed agalnst the Marxîan ana~ysls 

even If t1e i~arxian bias is tak,en for granted. He aoes not ~ully conslder 

the employment creatIon in the cap1tal goods secter. At best, as we have 

seen, h~ appears"tp argue that dl~place~ent will also occur ln thlS sector 

beca'use slmilar machines w1ll be lntroduced Hl the production of the 

capital goods. 127 Another possible interpretation is th~t, desplte 

similar technologlcal change ln this sector, employment there wlll 

increase much faster than it vn 11 in the consurr:ers 1 g~ds sector. He 

states: 
, 

The greater demand for labo~rers ln mach1ne bUlld1ng 
can at most affect the future dlstrlbutlon of the 
number of l abourers, so that a l arger part of the 
generatlon eMterlng the labour-market - a larger 
part than b~fore - turns to that branc~ of industry.128 

~ " 
Thus in the long term as accumulatio.n takes place, the qlstribution. of 

employ~ent changes. Thls interpretatlon 15 consistent wlth an lncrease 

in the absolute level of employment as.. accumulation OCCl1rs. Yet, '11S 

short, term analysls when only a conversion from 0 to C occurs elimlnates 

such net expansionary effect on total employment because ~e aoes not see 

that net investm~nt in machine constructlon ~ay be necessary ta ~roduce the 

ne\v machl nes. l t may be necessary because thè cons tructl on of ~he neH 
" 

machin'es,for the final goodS ' sector usùall'y requ1res changes ln :1e 

production. processes of the capi tal goeds' sector. This process may requ.l re 

si gni fkant net i nvestment at the' aggregate 1 eve 1 even 1 n "'ë.r e s~ort term. 

Thus, when such accumulation accompanies the constructlon of ~rie new 

.machines, the 'level of employment and output ':lill lncrease in "he economy. 

Even l f the adopti on of the mach; nes d1)spl aces parti cul ar 'dôrkers, the net 
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effect QJay be p09JitlVe in comparison to the period before the _yechr:l1ilùgical 
ç;..,9" CI 

change. 

, , 

As indicated frequently, tQe.sequence of changes aS50ciated with 
~ 

the introduction\ of a new technology means that the cpnversion of v to C , 

will occur upon the adoption of the new ma~~ines. trhe initial financing 

of the construction of the machines must, if net aCcumulation is ruled out, 

come from the accumul ated depreciation funds in tl1e economy. Marx i's not 

clear about this. A realistic anàlysis requires the specificQtion of the 

source of these initial funds. The use of the depreciation funds is, 

however, consistent with the r1arxian models. If technological change is 

financed through the depreciation funds, the contraction in tha~bsolute 

level of employment will ensue once the mach; nes are bought through the 
~ 

conversion of v to C. If the depreci-ation funds originate from industries 

other than those buying the [Tlachines, the contraction in employment Il'1il) , 

be experienced in those industries. At the level of an aggregate analysis" 

the difference is immaterial. According to Marx,.it is only accumul?tior. 

i.e., compensation in its broad sense, which can offset this effect' of 

technological change. It should be pointed out that Birck, in "The 

Theories of Over-Production,"129 discusses technologi,al unemployment in 
, 

relation to underconsumption and cornes to a similar conclusion with res~ect 

~ to compensation in Ha'rx. He links it with the increased rate of 
Il " 0 \ r 

accumulation followipg technological ~hange. 130 The major difference 

between our interpretation and his 1S that he thinks that it is the 

increased productivity caused by technological change and lower ~ag~s 
Jj" 

brought about by displacement which give rise ta the increase in accumulation. 

Our a\nalysis has shown, on the other h'and, that technological change.in 

Marx does not play this role. In fact, it depresses the long term 

... 
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accumulation through the fall i~ the rate of profit. B;r~k's ;nterpretaÙon 

implies,that the economy' wjl1~fl~ctuate between periods' of full e~p1oyment , 

an~unémp1oyment in Marx. w'e have a1ready shawn th'at Marx's long ~erm " ' , 
mode 1 whi ch, imp1 ies dpi ta 1 oshortage ca~ hardl'y serve th; 5 task. A, better 

• -r;. • 

, interpretation 1,5 that chronic.-unemployment w,i11 exiSt. However, he ' . ., ,) 
agre~5 that ;'the'socialist authors"'~JOuld 0e. right "1he)nev~r 11bou~~s~Ving' 
techni~ue lncreases Itt,a~quicke~ paGE! than capital." 131 This o~yiously ) , • <. 

underlines the case when the' absol ute l~vel of emplo;men'f may faH. vèt, 
( 

it does nbt exp1ain Marx's·long termmodel wQen bath thé abso"'ute lev~l of . . 
employmerit and the level of unemployment i0erease.' , 

• 
A theoretical framewor~ l'Ihich associates technological change usually 

1 wlth net investment Aas been defended by E. Beach. ~is analysis has bee~ 

1 ' 
â major source of some of our crjticisms of ~larx. Even though Beach's 

, . 
analysis yields th'e opposite result, the two ecqn~mists also share 

Strikingly similar views. Both economlsts see technoJogical change'as 
) 

being genèrally embodied in machines [nd equipm~nt.13? 

. Beach doe,s not carry out' hi~ analysls in ter:msoof capital-labour ratios as 

t~arx does. Neve~theless. the increase in fixed capital :due to 
" , 

o 

, technologi~al change is explicit. Moréover. ,he extends the' costs of ,.' ' 

technology to formati?n of scienticfic knowledge~33 which, i~ Marx', appears 

to be frèe. J , 

o . 

-re l ati ve 

r{,ei th~" econo~i"st '~el! es' on" the adj ustment processes' ~ough the 
J , 

~Y";.ces after the installment, ,of the new mach,ines in <>l"der to 

reabsorb the displaced la~aur. What is also imelicitlin this is that poth 
. 1:34' ' 

have' è theory of non-revers ing change. , Consequently, they bath see , 
c ~ b 

corn sation, in accumu-lation. Veto there is a fundamental difference here,' 
1 l , • 

Beach' e. the term compe~sation because the term tradftionally .A 

" , 

" 

J 



, , 

\ • 

, 1 

1 . 
1 

239 

implies that any offsetting effects must be sought in those chan~es 

subsequent to the,adoption of machbnes, namely, 1A relative priee ch~nges, 

consumer purchasing pow~r. and profits arising from technological change. 

Both the cJ;ass i ca 1 economi sts and ~~arx agree on, most of these m~chani sms. 

Even today, this ls the common vievoJ. Marx differs from them because he 
-

does not think'that the changes following the technological change will 
~ 

,be sufficient to offset the initial net displacefTlent of labour. On the , , 

other hand, Beach is not concerned with thefsubsequent changes . 
, - ~ 

Compensation in Beach,'if the term can be uSèd, accompanies the introduction 
-. ',... 

of new technology because such technology, according to him, usually 

requires net'investment, i.è., the use of a prior surplus in the<>Marxian 

terms. He says: . 
- - \ 

One kiQ,d o'f effect that is generally,tlxcluded from 
consid~ation is the investment needed to bring 
about the technological change. The only investment 

, allowed is that which occurs later, and as a consequence 
of the improvement in .,productivity, for example to 
~ncrease,thel~gpply of raw materials for the commodity' 
1 n quest1 on. 

Even if such technological change is introduced with a view to displace 
. 

labour upon its adoption and does not lead tq an,expansion in output 
r '. 1 

where 1t 1S installed, his contention is that the initial increase tn 

employment will b,e very high during the construction of the machines. On 
1 

, the other hand, the possible displacement effects are in the future. His 
" 

criticism is that a th~ory that weighs the su~ of future displacements 

'd.9ainst the present increase in employment is a static equilibrlum analysis 

that rules out any further change in between. 

\ 

Given his theoretical framework, there should be little concern over 
t 

the pace of technological change. " ... {rJf this pace is increased, 

investment must be increased pari passu, and if the empl~yment effeçts of, 

, 

.-
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the investmen~e as substantiai as they seem te be, the early increase 

in spending shouldhelp the displaced werkers ta find alte'rnative ,jabs."136 , 

He also introduces the multiplier effects. _,In thlS context, conti~nupus 

technological change becomes the engine that enables the level of 
1 

emploYf!1~nt to increase. He is critical, of the neo-classical approach 

tha~ t~kes a complacent view based on histotical observatiQns that there 

,is no problem·-to deal with. 137 This approach, according to him, presumes 
1 

. \ . 
tha't it is the' subsequent market adjustments that have e;liminated the 

possibility of long term technological unemployment. For Beach, this 
\..' , 
view is misplaced. His hypathesis lS that it is the additional investment 

associated with technologi,cal change tha~n'as resolved the p'r~~-l--e1îl.'
~1oreover, he empha.sizes the employment effects ofJtechnological change in 

-
the short run~ecause this 5s the cause of~concern, whether valld or not, 

" among the population. The neo-classical approach does not' deal with this. 

It is assumed that there will be a temporary problem which will be solved 
4 

in the long run through mark~t adjustments. In Marx, the tempor~ry 
problem becomes a permanent one because he does not allow these adjustments 

ta take place. 
o 

Marx also offers other arguments why the rate of 
'tri 

4 accumulati-Dn wÎ'l1 decrease. In Beach, the. problem is resolved in the 
,1 \ 

short run. 138 He does\his "without the necessity of tracing through the 

multi pl; city of 5 uch effects ", namely, the subsequent changes. 1,4139 

the Beach mo~el does not deal with all tt.1e ëP1fferent aspects of 
" 

capitalist development th~t are a part of the Marxian analysi~. The 

similaritie"s and the" differences ought not to be exaggerated. It is not 

our objective to undertake a critical evaluatiôn of the Beach hypothesis. 

This task is beyond the scope of this study. We have demonstrated only 

t~at ~~fers a.serious challenge to Marx's analysis. Moreover, since 

" 

_...--'---
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\ 
/1arx's s-iqnificant technological changes a~ a1so th~ types'tha.t Beach 

associates with additional investment, the chal,lenge becomes more 
. 

lmportant. If Marx's changes cannot be financed through deprecjation 

funds or capital whfch is already in use elsewhere in the,economy, the 

~ach critique holds . 

. 
This,critique does not challenge directly Marx's 10ng term analysis 

when accumulation occurs. As we have seen, the long term analysis of , 
Marx may hold und~r very special conditions, although it is plagued with 

other theoreti cal probl ems rel ated to the fal1'În~ rate of profit. 
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Beach's approach, however, may COIJ~titute a critique for. t,he long te~m 

analysis as well. If significant technologital ch~nges requ~arge 
investments,' ther' the rise ;n q cannot be se en independen(br ~he 

new 

associated accu~ulation. The rise in q will be limlted by the availabi1ity 

of these investment~.' It cannot, as implied in Marx, be without limits 

even,when the ra' of accumulatio)1 falls. Beach does nct deal with this 

aspect in his.critique of Marx, which has been stated several times in our 
J 

study. 

In conclusion, as we ~ave stated in Chapter III, Beach's hypothesis 

can serve as a critique of Marx not because it is derived from the neo-

classical paradigm that places fhe subsequent market adjustments in the 
r 

center of its ana lysi s, but because it can be posed withi n the context of 

the Marxi an paradigm,---Ih.e.A-\'I~miG6r simi l ariti es earfier indi cated are 

sufficient ta warrant such an assertion. 

1 • 
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\.APPENDIX , 

RELATIVE PRICES AND TECHNOLOGICAL CHANGE IN rlARX 

1. Introduction 

Up to this point in our study, we have frequently indic~ted that . . 
Marx's analysis ignores the ro1e of the relative priees of capital and 

labour in determining the direction ,and the rate of diffuslon of 

technological change. In {fact, we have abstracted fram these in most of -, 
our discussion even though sorne observations were made to under1ine the 

"'or ' 

general differences between the traditional approach and Marx's:" Later, 
J, 

particu1arly,the changes in W have been consldered insofar as how they 

affect accumulation follo\'ling the a~option of the new macnines. Their 

influence on'further changes in q has not been eva1uate~. Stated simply. 
~-

~ ---~-

the slgnificance cf relative prices in chQos-i-n~â-technology has not been 
..------------------~ 

analyzed. C1early. this Q-ues-tîon is also an integra1 part of the alleged 
- ------------------

.. The maJor reason for net having dane this is 
{ • 

technologica1 bias in Marx. 

that /1arx i s not cl ear on t~i s aspect. Even though sometimes he Tefers 

\ 

-

to the"rcle of the high 'wage rate in inducing labour displacing' technological 

change, the evidence is Imixed. There are other statements which are 

cootradi ctory. , . 

Before we proceéA with this analysis, sorne general dHficulties sho~l'd 

. , 

\ 
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be underlined. The role of rel~tive prices in the introduction of new 

technology is one that is unsettled even ln modern theory. The neo

lassical approach emphasizes the role of relative prices of êapital and 

in the context of a given technologicàl ,frontier as relative 

affect the movements along a product isoquant. HO'flever, the 

shifts invol'ving technologlcal change Icannot be explain~d through the 

sal11e me'Chanism. The shifts, then, appear as exogenously determined. 
1 

There is rnf theoretical framework ~hat i.ncorporates technologiŒal change, 

- relative prices and accumulation. The abse~e of such a theoretical 

1 apppratus in Marx ;s, then, not a major source of weakness in itself. 
1 

On the other hand, it is important to study the role of rel ative 

. priees in order to understand the Marxian logic if one is ~ot ~o misinterpret 
1 , 

the meaning of technological change in Marx. As we will see, there i5, at 

times, some evidence in Marx's writings for an interpr~tation along the 

neo-classical lines, i.e., the Marxian change can be seen as movements 

along an ;soquant even though he makes no such distinctions. 

In the rest of this section, we will analyze the role of the 

relatiye priees in relation to choosing a technology in arder to 'further 

clarify t,he nature O-f Marxian changes .. Our major objective i9'> to develop . 
the ana lys i s i nsofar as i t can throw more 1 i ght, on th e ques ti on of -

technolbgical ~nem6loyment. In this sense, a full critique of the meaning 
/ 

of technological change or of the differences between shifts in production 

i50quants and movements along them as they may apply to Marx is beyond 

the scope of this study. 

" \ , 
Some\most obvious differences between Mar;-x's analysis of technological 

change and the neo-c1 .:S's i ca 1 app,,:ac~n oe listed as follows: 

, ,. 
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(i) r1arxian technological c~e is, on 

to the change in the techniqyes of pr\duction 

the whole, not equivalent 

which i5 explieit in the 

neo-classical ana1ysis of movements along a product is6quant. His 

techpological change is the introd~ctton of hitherto unknown methods of , 
producti on. 

(i4) The Marxian analysis deemphasizes the role of relative priees 

in reversing the technique of produètion once a new technology 1S adopted. 

The new machines and'equipment are not malleable. Ta state differently" 

substitution of trre neo-cl~ssical type does not exist once the n~ 

technology prevails in the economy. !he possibility of substitution 

'à.riw' \'1hen the consta'nt capital in physical units has been recovered in 

money capital and is ready to be readvanced. 1 Even then, instea~f a 

change in q on the basi.s of a given technology, the Marxian bi~s is 

reflected through the introduction of new technology that raises q 
\ 

further. 

'i- " <> 

2. Relative Priees and Their Influence on Technological Cbange 

. Marx often links the i ntroducti on of new mach; nes to the ri se ,; n the 

wage rate. When the demand for labour exceeds the supply of available 

workers, the wage rate i ncreases and tne rate of proftt fa 11 s. I~ithout 
J 

techno19gica1 change drive for"",accumulation is blunt,ed. Unemproyment 
1 

ensues. Then, "thf? pri ce of 1 abour falls again to ~ leve 1 correspondi n9 

wi th' the needs of self-expansion of capital, whether the 1 e ve l be be 1 ow, 
, 

the same, or above the one which was normal beforeOthe rise ofwages took 

pl ace.,,2 Here, it ,woul d appeàr that the IRA may b'~xhaus ted wh,en 

accumulation occuns without technological change. But once technological 
. 

change is integrated into the analysis, it tHen becornes the lever. through 
, .... 

{ \ 

r 

:, 
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which profitability is maintained or increased at least during shart 
." 

'periods. Techn,ological change is substituted in place of the Malthusian 
\ ... if~~ 

population growth. 3' It enables the formation of an IRA an'd the continuatlon 

of accumul ati on without shortages of labour. 
" 

[. \ \-
At the outset, the wage rate appears to be the only i nducem~~ for 

~ \ 
technological change in Mar~. Such clearly is the case for the Riéardian 

change~4 However~ this can be a source of possible confusion if it leads 

one to an interpretation along the neo-classic.al lines. It can, then, be 

perceived as pure mechanization on the basis of a given technology. The 
" 

totality of ~1arx's analysis gives little support to this interpretation. , 

He offer the following re~sons: 

(i) Hhen such a substitution of the neo-classical type occurs along 

an isoquant due to the increase in W, the average cost of,production will 

have"ta be higher than ~hat which ~xisted before the substitution. This 

has to be 50 if we assume that the i!litial choice of technique is the 

most profitable one g:iven the set of knowri techniques. Then, the priee of 

the cornmodity cannot decrease below the lavel that prevailed before the 

substitution. The more likely res41t is that it will lncrease to reflect 
- ~ -

the increase in costs. 

Such a result does not cot:respond to Marx's analysis.It In his case, .r 

the use values get cheaper after the intrbduction of the machines. Hence, 

the machines must be superior to the ~nes that are known or that already 

exist in the market. 1he advanc~~ capital will, in the Marxian c~se, be 

less than the amount advanced before the change takes place . 

• 
There stil,l exists, however, sorne degr~to.f ambiguitx,. Even in the 

neo-classical analysis, the total advanced capital when the switch to 

" 

• 
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another technique occurs, will be less than the amount which was advanced 

when the ri'se in the wage rate took pl ace, i.e., before the switch to an 

alternative. technique already knQwn. If our interprétation of Marx is 

correct, the advanced capital must also be less 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 mal<e 

such distinctions, we cannot further substanti ate our cpntention. This 

wntention may be weak by itself bec?use it raises a fundamental question: 

Why then does technological c~ange not occur in the' absence of a relative 
'-.----

rise in \~ since it'can reduce the advanced capitâl below the level 
1 .. 

preceding the rise in W? 'The answer to this will be given in conjuncti-Dn 
-

with the observations to follow. 

(ii) A second reason for disassociating,the r~arxian technological 

change from the movements on an isoquant lies in that Marx frequently 

,deemphasizes the influence of the wage rate in the introduction of 

technologfcal change. In other words, he does not show the increase in lA 

as a pennanent i nfl uence. He ci tes that, in the second hal f of the l8th 

century, population increased, wages decreased, but that th\. a90ption of 

"machines was 'accelerated. 5 He also asserts: "Mâc'hifery inse-rts itself to 
. 6 

replace labour only where there is an overflow of labour powers. 11 

Admittedly, the meaning of the quotation above is unclear. One 

possible. interpretation is that the machines are introduced even when there 
1 

/ , 

is a high leyél of unemploym~nt. The' wage rate does not stop the Marxian 
,;' 

technological change. The wage rate îs never low enough to stop it even 

though high wage rate accelerates it. One impression, though' (lot very , , 

, ,-
clear, is that the relative scarcity of labour may accelerate, or its 

abundance may slow down the adoptid'n of new technolo~y. 7 These, .however,· 

... 
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neither' cause a reversal in, techniques nor lead to an offsetting 
• 

technological change that ryeduces q over long periods. In summary, the 

direction of technological change does not appear to be significantly 

a ffected by the fl uctua tlOn in the wage 'rate. 

(iii) A third explanation for why the Marxian technolbgical change is 

not the neo-classical analysis of movements a10ng an isoquant is that, in , 

Marx, at any given time, the coefficit;nt of production is more or less 

fixed. liA 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'reflected in concrete rneans of 

production, the relationship of constant to variable capital cannat be 
Q "1, j , 

altered; (b) The latest technology 'tJill be more profitable than all,the 
.ft 

techniques known in the past eve~ in the context of subsequent variatiDns 

in relative prices,within realistic 1imits set by institutional character

istics. In"Marx, these charàcteristics cannot be ignored. Hence, in ' 

practice, the coefficient in production may be fixed over long periods. 

The possible explanations and reasons given above are those that can 
/> 

e;th~r be traced in Marx's works or inferred from them. Since the Marxian 

analysis can hardly be comprehended within the neo-classical framework, 

we wi.11 not pursue these a~uments further. Tt i s true that there i s st; lJ 

an Element of indeterminacy in the Marxian analYsis. Why technological 

change should always increase q in absolute terms remains inexplicable or, 

at best, it is dependent on sorne very' particular conditions which involve 

downward rigidity in the wage rate. 'Models 
9 

pri ces can, of course, have unemployment. 
\ 

b u;'lt on ri gi dit y in factor 

A more important question related ta the for:egoing analjsis 'is the ... , - , 
following: I~ould it alter tbe Marxiar,l analysis if the neo-classical 



248 

s~bstitution and perfect wage flexibility were allowed? The answer must 

be affirmative. Then, it could be argued that the changès caused by the 

increase,in the wage rate would be reversed once the wage rate was 

depressed through the effects of the increased IRA. Technological 

unemployment might b.e a temporary inconvenience. 

Given the Marxian analysis, such a reversal in the technique of 

production is not likely. Technological c~ange not only increases the 

life span of the constant capital. i.e., new machines,. but it also 
(' , 

increases its absolute amount. The reversal in techniqpes may become 

economically unfeasible for long periods unless the wage rate falls in s~ch 

a way that the lasses involved in scrapplng the machit:les are offset by the 

decrease in the IrJage bill. Including the'historical and social element 

in wage determi'nation. such significant fluctuations in t,he wage rate are 
. 

un1 i ke 1y in the Marxi an context. Moreac. even if substituti on al ong the 

neo-class,ical lines is possible in the 1 ng term, the period in between 

wi 11 be marked by further changes in tec no l ogy and i rY\other market forces. 

The price relationships will be continuously altered. The necessary 

assumption for the neo-classisal result is that fundamental conditions 

\' do not change until the adjustment takes p~ace. This is difficult to 

maintain in adynamie framework. As Kalecki points out, once continuous 

technologlc,al change occurs, the equilibrium analysis cannat be used. lO 

Even though this criticism indicates a majqr weakness of the 

compensation theory implicit in the neo-classical approach, it does.not 

prove the necessity for q to rise over long periods. It only shows that" 

if technological change of the Marxian type ~ccurs, the neS~)aSSiCal 
mechanism may not be ad~quate to reverse the result. Technological change 

Irlpuld r~duce the fluidity of capita1. ll In thi~ sense, the Marxian 

J. 
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app~ach, which holds that accumulation is the m~or source of 
< 

compensati6n,12 is 'an alternative to the neo-c1assica1 approach I"hose' 

long run adjustinent mechanisms may hold unde,r a slow pace of technological 
• 0 

change or under technological chanaes that do not represent revolutionary, 

innovations. As Rymes points out, the movements a,lonq an isoquant come into 

'effect when techno1ogical change ;s slowing down. 13 Heer.tje indicates 

that lias the importance of the production function increased, so the 

question of technical change re~eded into the background. 1I14 If the 

Marxian change ~ere to oc~ur rapidly or if technological ch\nge was so 

... 'significant as to render all of- the known techniques obsolete, then the 

neo-c1assical approach would face serious prob1em~. This-divergence, 

however, also reflects the fundamental difference~between the views held by 
"/ 

the Marxists and the non-Marxists on the nature of capitalism. It çànnot ", . 
~e limited to the queition of technological change and unemployment alone. 

, , 
1 

'Marx never disc'usses the role of the priee of capita'l in technological 

chanqe. He sees interest as the cost of money capitg1. l5 But he attaches 

no lmport~nce to it in the introduction of new techn?logy. The increase 

in demand for the funds to be advanced as constant capital does not appear 

" to reverse the bias in q. The importance attached to, the ro1e of interest 

in traditional economics when techniques are çhosen on the basis of a gi~en 
'1 

technology cannot be applied to a framêwork when the level of technology is 

continuous1y changing. Given the wide degree of scepticism among most ~ 

economists ~n ~he relationihip of interest rate to investment and t~,the 

choice of technology, we will not pursue its relevance to the MarXi~ 
analysis. 

Finally, it may even be-cmisleading to speak of the role of relative 1 

priees in Marx since the only input is lab6ur~according to the labour 
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theory of vaJ ue. The price of càpitaJ_~goods is reduced t,o the value of 
.< " . 

the amount of labour embodied in the-machines. In.thi~ sense, the wage 

rate becomes the major al10cative influence. Hence, the Marxi?n assumption 

must be that ev~n if tne new'machines become expensive due to thé increase 
\ 

in the wage rate, their introduction Il'\fY still be more profitable because ~ , 
they may reduce the total amount of labour expended in the production' 

..... 
process. He also indicates that the new machines will get cheaper as they 

" 

are produced in larger quantities. He has no upward slopingshort run 

-supply curve for the new machines. A better int~rpretation would be that 

he has a làng term downward sloping supp~y curve in mind. His reference 

: 16 " ta Babbage illustrates this pOlnt. ~ 

, 1 

1 
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CHAPTER V 

TECHNOLOGICAL UNEMPLOYMENT AND MARXIAN CRISES 

1. Introduction 

In the preceding chapters, we have abstracted from the role bf 

crises in capitalist development. The last chapter indicated the , 
'" fundamenta1 weaknesses of the long term crises-free accumulation 

model. However, a thorough examinati~n of Marx's vision of capita1ist 

development requires that we also consider, the crises. In fac·t, one 

can even claim that Marx's accumulation cannat be studied ~ith04t 

crises. Mattick sees this accumulation as the theory of crises.' 

Gourvitch points out that in Marx, the effects of technological change 

on employment are ot,a cyclica1 nature. 2, Moreover, we be1ieve that 

the analysis of crises reduces the seriousness of some of the criti

cisms expressed in the last chapter. 

(/' 
Even though Marx fre~u~ntly refers to the inevitability of~ 

crises in capitalism and offers several theories, his treatment of 

thi, are. ;, not systemat;c. 3 ~humpeter says that it ;s the 

"unwritten c~apter. 114 The re,latl'onship of tec~nologiCal change and 

technologic~l unemp~~yment ta Cri~? is eV,en 'ess clear. The latter 

is almost totally absent in his sketchy analysis. Conseguently, the 
(v;::: 

r 

rI 
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\ 
Marxian crises have, on the whole, been studied by Marxists and non-

Marxists without giving 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 analysis, the effects of labour absorptio~ and displacement 
'1 (50 

due to technological change have largely been ignored. 

\ 
How are technolog;cal change and technological unemployme~t 

related ta the different phases of the cycle? Does ,tethnological . \ 

unemployment play any part in causing the crisis? Is Marxl~s'long , 
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term accumulation model with increasing levels of technological unemploy- \ 

meDt consistent with ~nemployment due ta crises? 

These questipns cannat be answere~ without ambiguity on the basis 

of Marx I,S spJcifi c comments. Our attempt to answer them wi 11 be based 

largely on inferences and on our preceding anal~sis. 

~ 
The causes of crises in Marx have been an area of controversy 

among the Marxist economists and have received little attention from 

tho~e outside ~he Marxian par~di9m. The major aspecis of the controversy 

among the Marxists have been presented by Paul Sweezy.6 ~e classifies 

the different views on crises as ~eriving from either the falling rate of 
.' 

profit '~r the realization problems. The fonner is explained either
l 

in 

terms of\the increase in q or the increase in the wage rate during the 

, ~ 1 boom. Th~ atter is explained either in terms of the disproportionality 
\, , \ 

between thê capital goods and consumer goods sectars or in terms of under-

consumption. There d'oes not appear to be, however, any single caulse of 
• 

the crisis that most Marxists agree upon . 

. ... 
" 

,. , 

~ 
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Our presentation rater in this chapter will be on the basis of a 

classification similar to that put forth by Sweezy. The on1y difference 

will be that, instead of using a genera1 heading such as. IIrea1 ization/l 
J . 

to cover the disproportion~lity and underconsurnption arguments, we will 

.~a ],y;e the fa 11 lng ra te ,Of profit and. these two argume~~ ';hdi vidua 11 y. 

Once the meaning of realization is specified, it becomes ~lear that all 

the Marxian crises are essentially realization crises. 

2. Scope and Objectives of the Chapter . 

• Particularly in this chapter, the danger o,f going beyond the main 
. (. 1 - \\ 

theme of th~ present study exists. This is inherent in the fact thàt the' 

analysis of crises can be extended to cov~r the evolution of capitalism , 

in ju~ps and spurts. Any thordugh study of the crises would lead to a 

discussion of many topics suc~as the changes in incorne distribution, 

1 • d' (1 h' . d . centra izatlon an concentratlon, money and credlt, c anges ln pro uctlon 
Q , 

methods, significance of exchange economy, role of new markets and 

colonies, and political factors. In fact, Marx makes use of all thes-e 

concepts ,in his comments. It is even pds~ible that the lI unwr itten 

chapter" on crise,s would have been the syn'thesis of the Marxian ideas . 

. ,The al 1 eged u1timate breakddwn of c~pitalism would probably have been 

related to the intensification of the crises. The rernarks on the ,rises 

are, according to Schumpeter, "previews ll on ~the 'ultimate fate of the 

capitalist system. 7 

The subject of crises Jlan reach unmanageable proportions. -Any 

rigorous study must, by necessity, be carried out within narrower limits. 
( , 

, \. î -

This task is ndt, however, easy ev en if a partièular aspect of the crises 

is sp~cif;ed as the subjêct of investigation. ~Marx's dialectical approach 

, ' 

j 

1 
1 
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renders the separation of lIessentialsll 'from "non-essent'ia.ls" problematic. 

Hence, a certain/degree of arbitrariness is unavoidable. It would be , 

presum.~ous for thi s student or for .anyone el ste to deny th; s difficulty 

given the complex interrelationships of His ideas and his all-encompassing 

vision of capitalist development. Therefo~, we will not attempt to 
, 

justify our omissions or partial development of certain relationships. 

If we can ~stablish sorne general relationships between the cris~nd 

technological unemployment, and indicate how Marx's long term 

'unemplo~t_might be made consistent with ~nemployment due to crises, 
- ( . 
our main objective will have been satisfied. Th-e causes of crises and 

the different phases of cycles will be analyzed only insofar aS,thêy 

can be used to further clarify the meaning and signif,icance of 

techno1dgical unemployment. The contr,oversies regarding the causes of 

crises or a full theoretical develp6?en't of the main types of crises 

are beyond the scope of this study. 

te' " 

We will show that technological change and technological unemployment 

can be introduced to all of t~e different types of crises in Marx. They 

can form a, common characteristic shared b~ these seemingly different , 

types of crises. We believe that the importance of this aspect has been 

more or less.!.mtouched in the ongoing controversies. We do not contend 
~ - , 

validitY,of his arguments. 

1 ". 

o 
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:30 A General Survey of Cyc 1 e Theori es . 

Before we deal with the Marxian crises in,particular, we ~11 

present abri ef survey of cycle theori es in general 50 tha t t1arx 1 s 
1 

theories can be placed in a historical perspective. The following is 

not an,exhaustive review. Particularly the current theoretical 

developments or the Keynesian theories are excluded from this review. 

The. di scussion will be based mainJy on secondary sources even, though 

in sorne cases the original works of sorne cycle th~rists affected 

Marx will also be reffered ta. 

Haberler's Prosperity and Depress;on8and Han'Sen's ==-.:..:..==,..-::..t....:::~ 
9 .-

Theory are two major works that offer broad. classifications of the 
\ 

cycle theories and the theorists associated with them. Schumpeter's 
l ' 

History of Economie AnaltsislO does not contain as detailed a survey as , . 
these works. Yet, the historical significance that he attributes to 

. 
Marx in this area surpasses the attention Marx receives from the other .. \ 

\ 
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two authors. In fact" Hàberl er does., not refer to Marx at a 11 even though , 

he includes authors influenceEl by Marx.\ We believe that Schumpeter's 

mor~general comments and insights not only capture the essential differences 

among the cycle theor,ies"'but they a1so show t"'hat these theories must be 

understood in relation to a particula system an9 its characteristics. -- . . . 
Thii historical perspective damental to the understanding of 

.. , 

1 Marx is, as we wi 11 see, als'o " emphas i ze by Ha1\sen. 
'. 

~ 

Haberler proposes three groups of cycJe theories: ( i ) Theories that 
.... 

find the causes of cycl es in purely moneta y factors; ( i i ) Thewies that 

emphasize over-investment; (iii) Theories ba ;d on underconsumpt;on. 

He also points out that the over-investment theories can be sub-divided 



, 

/ 

, '-

into: (a') Those that integrate the monetary factors with real' factors; .. 
(b) Those that give a minimalorole to money and, instead, emphasize 

inventions, innovat50ns, disc,overies of new markets, etc" as these lead 
~ r,: 

to over-investme1~\\ and (c) Those that claim" that changes ibn cg,nsumption 

demand give rise to more v.iolent fluctuations in the production of 
Co 

producers ' gOOd~J 

a 

The.under1on~u~Ption theories are also seen in'two versions: 
~ ~ 

(a) One version emphasizes the role of technological change in 

creating e~(~es~ productivè capacity which grows ahead of-the' growth in 
1 

consumer demand. 

~ 

(b) The secQnd version claims that somehow money is lost to the 

system ànd the crisis starts due to deflation. In qther words, the 
,..' 

quantity of money does not incr~ase with the incr-ease in output. Hence, 
1 

consumption de~and i5 limited, and a lack of purchasing power starts the 

crisis through deflation. 

" Haberler also classifies the economists associated with these theories, 

Marx do es not ap~ear in ahy of them. The economists influenced by Marx. 

for example, Aftalion, Spièthoff and D. ,H. Robertson are associated with 
f'> If 

the versions of over-investtrJerit theories that eith'er ignore money or pay 
1 

litlitle attention to H. Hobson is cHed as tJ:le central figure in'the, , 

underconsumption theories. Hé l'lill see that Marx, too, could be pl~céd in 
" 

the same., groups that give 1Tloney and cr'edit a subsidiary role, and also in 
~ 4 

underconsumption theories' that link excess capaCi~y caused by 

technolo~,cal change'with inadequate growth in consumption demand. However, 
, . 

the dir7ct effects of technological change on employment and the role of 

technological unemployment does not appear in this survey. 
'" 

f 

\ 
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From~ur perspective, a more use~l classification is advanç.e'd by. \ 

Hansen' whq divide(the\cycle theories into -3 groups:12 (i) Those theories 

that cl im that the busine"ssncycle is a func,on of the, capitaliS:ic, 

etonomy; ~ii) Those theories that attribute the cycle to competitive and 

exch~nge !nomy; (ili)' ''Th~sitheo'~i~~ that ié~' the causes mainly i~ 
, , 

monetary factors. 

lassifieation, unlike the one by H~berler, underlines the 
. 4'" li" ... 

~ignifkan e of the partielllar soeial-economie sYstem ,in understanding 
, . 

~he' cyc},es.) The characteristics ~f capitalism are an integral l part of 
• ~ <> .. , . , 

> ' \,.,,~ <)~nis classificat on. - Ho'wever, Hans'en does nbt fully develop this aspect.' 

.,.',.... ..... _\ Its signifieance ois emphasized more clearly by J'. M. Clark in his . .., 
• ~" v ~ ~ 

1 , , 

... ., 

o 

, ... 

, .. 

, "li', Strategie Facto);;s i,n Business CyeleS~~ 'whfeh is not, however, a surf) 

~t cycl e' theor;es. 'H~ states: "The troubl e seems ~9 be not so mueh 
() (;, j.> " " 0 , 

,that businèss men mistake the;r ;nteres"ts-though that does happen, an ' 
. f 

'~aggrâvates ?ome of the difficu1ties-as tha~ their actu~l int~rests lie 

in doing ~e ~hing;' which bring on the J~ycle, 50 long as they are acting 

'as individual bus,iness me~, or representativesof individual business. , ~ ~ 
'14 • ) 

. , , 

.... 

, t 

<, 

/ 

~, 

interests." Schympeter1s evaluation of Marx stresses the s·allle point 

.when h,e states th·~t Mar'x was the only exception to the 'eco.nomists" before 

l ~n.4 who' superimposéd \:~ es on an otherwi se properly functi oni ng a 

. \ capital ist system. Others saw' the trisis as a ·lIpathol~9icplll case. ~ 5 , . ~ 

.. 

"In Marx,'theerids becom~s an lIe~senti~l formofocapjtalist life. 1I16 
, . . 

\ " 1 

,Returning"toIHans.:n, :he_the~f~ts who s~e tbe,bu~iness cycle as a 

function of the capitalistie economyOàre di~;ded into'2 sub-groups.17 . , 

• 
· One groùp se'es thé, roof\of maladjustbnen~s'eatlsing the erisis in the 

o 0' 

uneq~al. incorne d1stributior perpetuated by capitalist re'at;onships. 
~.. ~ . () 

8< H)nce, thè large \sa"virïgs in the possession of th'e ·upper,groups are turned 
J l ! r 4. " il 1 

~ . . 
'0 • 1 

'It 

'II; 
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into ipvestment which, combined with technological cnange, incteases 

the roundaboutness of the production methods and increases the output 

of consumption goods. However, this increase in output is in excess 

of the consumption po~er of the workers.~ A crisis erupts. Hansen calls 

this first sub-group, the over-saving (underconsumption) theorists. He 

i ncl udes lauerda l e, Mal thus. Si smond~" Marx and Hobson in th; s group .18 

He states .that the impliçation of their argume~ts is that if distribution 

were improved, the éause of the crisis would be eliminated. 19 ( 

.~' :' .., 
E'/en though our objective is not to undertake a full critical, analysis 

of these classifications, it must be noted that Hansen's conclusion cannot 

be applied to Marx. in the first place, 'according to Marx, \:lnder a" 

capitalist system such a change in distribution is not P9ssible because 

the capitalist class will resist it. If any ,improvement in income 

distribution,tàkes place either through c,lass struggle or fhrough 

temporary competitive conditions, for example, in times of relative 

scarcity of labour when thé wages are pushed up. the capitalists will' 
" ' 

~ , 

change the methods of production in order to reverse the trend in ~come 
• 

distribution. This is related to technologiGal displacement and its 
1 

effects through the reserve anny. The absence of this aspect in Hansen's 
, 

study leads him to an erroneous concl usion \'{ith respect to Marx. The 

relationsh~p of under~onsumption in Marx to technological displacement l 

wi1l be fully analyzed later in this chapter. Leaving this obJection' 
'1 

, 1 

to Hansen's classification aside, his summary of the views in this sub-

group i~Gicates that over-saviQg, over-investrnent, technological change 

, and underconsumption can be synthesized. , 

( 
The second sub-group te those êconomist~, who see the business cycle 

as a,result of the capitalist system,emphasizes primar;l~ the relationship 
r ". 

" 1.' 

} 
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of technological change to cycl~s. Th~\d;sruptions brO~ght abbut by 

technological change caJ,lse the' cycles. Since technological change'cannot 

be controlled in a capitalist framework, the conclusion of this group 
~ 

~ ____ regarding the Rossib1e elimination of cycl,es is much less optimt,stic. 
, 1 

-, - This sub-group is further divi-ded into two groups. The first one argues 

that' inventions', disc;overies and innovations are the forces which disrupt 

equilibrium. The second group emphasize~ the changing demand in conjunction 
" 

wi'th technologica1 change. The first group includes Marx, rugan-Baranowsky, 
. , 

Spl ethoff, Sch1umpeter, and Robertson. The second group i ncl udes AHa lion, ,. 
l ' 

PigO~ and J. N. é1a~k. Marx appear~ in~oth the capita1istic dist;ibut'ion " 

and production sub-groups. Vie have indicated earlier that M"arxls 

~'echno 1 ~gi c'a 1 ~nemp1 ?yment argument can b'e)'r: 1 ated to the ~nd~rconsumPtion.: 
'is't view' throûgh i'ts effec;ts qn income distrïputiorl'.\' We a1so agree with 
',' 4 ' i -

. Q\ 1 

Hansen's classification in whic~ Marx is a1so p1aced in the sub-group that 
, ~p ',(, ~ 

emphasize~'the effects of technological change on production. Yet, this 

is too genera1 a clàssification. Marx '_ techno1ogical change is ~f a 
'1. 

specifie type, i.e., the type that increases q. Al1 types of teehno1ogica1 
.... ', 1 

changes' or innovations cannet be related to his analysis. Thus,'as we 

s~all see, Marxian techno1ogical change; on the who1e, appears to havè 
, . 

negative effects. Its expansionary ~ffects are ,not of the 'Schumpeterian 
, \, . , 

type. In Schumpeter, i nvestments associ ateq with i nn'ovati ons and the . " -, 

accompanying credit expansion ~re the cauSes of the boom. Marx's view 
1 , 

of technological cha~ge is more limited. He does.~ot emphàsize the 

expansionary effects but rather the d;~p1acement ,effect~ Placing 

S~humpeter and ~arx together is misleading. 

. Morepver, e,ven though ~1arx does not cons i der autonomous changes in' 
.. 

demand, i.e." changes in consumer tastes, arfr r01e of marginal utility 
, '" as emphasized by J.'M. Clark, he, in fact, has much in corrunon with him 

• 

, ' 

, " 

'. 
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on the labour displacement aspects of technological change in a depression~ 
1 

We will later refer ta Clark within this context. It is, then, clear 

that when one considers the nature of technological change in Marx, 

Hansen's general classification i~ not adequate. 

Hansen's second major gro~p (11) that sees the cauies of the cycles 

in the competitive and, exchange nature of the system does not include 
( 

Marx. We essentially agree with Hansen since Marx, on the whole, stresses 

the pelations within the production process. But, h~ also refers 

frequently to the fàct that exchange takes place in time and space. 20 
/, 

Disruptions in this process can lead ta ,fluctuations in the economy. In 

an economy based on money, sellers need not buy. Mar:x glves this. as a 

reason why Say' s Law may fa il in a money economy. 

, 
"The purchaser has the commodity, the seller has the money, ; .e. 

a commodity ready to go into circulation at any time. No one can sell 

unless someone else purchases. But no one is forthwith ~ound to purchase, 

because he has just sold. ,,21 Use of money and the separation of exchanges 
,~'- .. ' 

over time "imply the pos-sibility and, no more than the'rpossibility of 

crises.,,22 

, 
Moreover, division of labour, specjalïzation and interde'lIndence in 

~. competitive economy lacking' central planning, can cause unbalanced 

r9~owth and-cr'ises. Th"e fact ~hat ~apitalist relationships are not 
, 23 

control1ed by a "common mind" creates the possibility of the crisis. 

·Effects can become cumulative. 

In short. the nature o'f a competitive economy based on money is 

an important theme in Marx's theories on crises. 24 The Marxian 
1 

/' disproportional ity argument, if it is understood as being due to the 
{ , 

\ , 
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è 25 
"anarchy of competition," also lends support to(such an interpretation. 

Yet, there is an'inherent danger 

and to draw too many par~ls. 
( 

fact, it has ~een argued that if 

in trying t see too many similarities 

The real di ferences can be blurred. In 
1 

the disproplortionaTity argument is ïnter-

preted exclusively on the basis of the anarchy of competi~ion, it cannot 

be used to explain crises as recurring 

the clear 'impl ication ,of this argument 

gular phenomena. Moreover, 
Ill> 

be that once better fore- , 

casting and planning are implemented by the apitalists, the possibility 

." of crises vanishes. 'Such an interpretation has little support in Marx 

even though it has been rigorously defended by some Marxists. 26 At best, 
, ( 

the difficulties due purely to exchange and ;ndividu~l oversight are 

subsidiary elements in Marx. -. 
'-. " 

Since Marx cannot be place~ in group,(iii), that explains the crises 

pureyy in manetary'terms, i.e., due to bank_ing pofitiè,s, expansion and . -

contraction in m'oney ànd credit, we will n?~ be concer~ed with this group. 

Marx puts littl~ emphasis on the influence f t~e chan~es in money supp}y 

and credit. The changes in the money suppl are accordi ng to him the 
7 

effe~ts of the cycles a~ not their causes. 
'1 ' 

" P~esently, we wi~' under~ine the sign; icance of Marx's theor;es by 

referring to a few economists who were infl enced by Marx. The main 

criterion for our choice of economists is t eir recognition by the non

Marxist economists. Aftalion,28 Kondratief 29 an~ Robertson 30 can be 

cited in this group. 
G 

Aftalion's emphasis on the introductio of capital goods during the 
" 

prosper1ty phase and the tendency ta build xcess capacity has much in 

common with Marx's accumulation çnd creatio of capacity in excess of 

'. . -,\ 
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1 

However, Aftalion underlines the importance of the, lag between 

the gestatton period of the capital goods and the eventual production of 

consumption goods. The demand for capital goods increases due ta over-
... 

optim;stic expectations of even higher prices. Their construction takes 
( 

il long time: Meanwhi 1 e., the demand for the goods ·to be produced by 

these machines may change. for example. it may decrease or may' notDgrow 

at a rate equal ta the optimtstic forecasts of the capitalists. When the. 

goods come on the market, the expectations are not fulfilled. Deflation 

., starts. 32 tlear'ly, Aftalion's analysis ultimat.ely rests on a lac'k of ( 
.. 

foresight on the part of the capital~sts. Moreover, technological change 

.. in itself i5 not a part of his analysis. 

Marx,'s inr-lu'ence is more cl~arly visible on, Kon~ratieff.33 His llong 

cycles between 40-60 years are inspired by Marx's replacement cycles which 
/ 

are ca 11 ed 
i" 

the "decennial"' cycles. 34 -But these cycles are not directly 
l ' 

• 1 related ta technologica'l 
".t 1 ..JpA ft 

changè. :T~ey are based on the replacement, of' 

:' 35 fixed capital which occurs ln spurts. Yet, such decennial cycles would 

be contradictory to,~àrx's views on technological change. which hastens 
, " ,,' f 

obsolescence. In fact, Marx seems ta be discounting the ro1e of these 

decennial cycles when he also indicates that the 1ife of fixed capital 

!lis shortened ... by the continuous revolution in the ~eans of production," 

even {hOU9'h i ~s phys i ca 1 '1 ife i s exte'nded. 36 Even in the absence of 

t~chnological change, this theory i~ not a basis for a generalized theory 
u' 

of crisis. This point will be ex~lained later. 
, 1 

, ' 

D. H. Robertson makes use of Aftalion's lags based on the gestation 

, 

'37 8 ' period of the capital goods. He stresses the indiviiib!lity of investment. 

Large investments are required for the praductioD of the-capital goods. 

H' 1 f' ' " l . f h e a ~o ·re ers ta Marx s decennial cycles caused by the bunch1ng ote 



, 
\ 
\ 
\ 

replace~ent demand and q~uotes Marx on thi 5.
39 , , 

Even though he crit~}zes 

it, he does accept that it may be applicable to sorne trades. 

Capital shortage, he claims, is the main cause of crises. He 
, . , 

states: "The fundamental cause in such circumstances of the collapse 

of constructiona1 enterp~ise, is thus seen to be not the high cost of 

construçtional materials, but the scarcity of real capital avaïla~le 
1 

for i nves tment. IAO He a ttri bu tes th i s i dea to two economi s,ts in the 

Marxist tradition, i.e., Spiethoff and Tugan-Baranowsky. He does not, 

" however, relate this "shortage" to technological change which raises q. 

In s4mmary, oûr survey of the cy~le theories, and those economists 
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directly influ,enced by Marx indicate the role of Marx in the area of cyç:le 

theories. More importantly, the dlscussion shows that Marxls treatmen~ of 

technol<'5gical labour disPlaceme:2t has' not beeT} seen within the context 
~ . 

of c,rise's. The t1arxian {heory at has attracted mos·t attention is the 

"neplacement",argJinent which has little to do with technological chahge. 

\, In a theoretical study by t\'{o socialist econ9mists, N. Cobeljic and 

R. Stojanovic,41 the authors 'ap~1y technological change tofVfluctuations 

in socialist societies and indirectly to fluctuations in a capitalist 

sy tem. ,Even though the1 discuss technologica1 unerhployment briefly, 
~ .. 

few 

treat it separately from the cycles in" a capital ist system. 42 "'.In a 

technological change,'the rate of obsolescence and 

a1so been related to Marxiàn cycles. 43 Once again, 

the te nological unemployment question has not been treated as a part 
"J'l>"" ~" , . 
~ of these discussions. 

\' 
of the ii.fficulty~lies in distinguishing cyclical 

" 

\ ( \ \ 
\ 

\ 
\ 

'\-\ "\ 
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unemployment from technological unemployment. Our ànalysis in the rest of 

this ehapter will indicate that even though technological unemployment is 

related ta the Marxian cycles in a very complicated fashion, it can still 

be given sorne meaning, and can be distinguished from cyc,ncal unemployment. 

4. A General View on Cyclical 

Unemployment in Relation to 

, Long Term Technological Unemployment . 
Before we study the different types of cri ses and their relationship" 

ta technological unemployment, we will undertake a more general discussion 

ta establ i sh ~ conti nuit y between the precedi ng chaRters and ~he present 

one. Since those chapters essentially cov-er the essence of Marx's ideas 

on the effects, of technological change on employment, a certain dégre'e of , ~ 

consistency-must be established between them and the preseT)t taRie, which 

is but a differerÎt level of analys;s of the sam;;-'-question, 'as we have 

specified in Chapter I. In particular. Marx's ,long term accumulation and 
" .. ,,-

employment model and the cyclical behaviour must be seen not as two 

independent forms oT interpretation but as interdependent. 

\ne maj,or thrust of Marx's works 1S .t.~ reveal the laws detenTlining . 
the historical evo}ution of capi~alism. The periodic crises are an 

integral part of this process. In this s~nse, Marx's long term crisiS-\ 

free model as ana1yzed in t'he last chapter. must be modified to account 
<\ 

for these disrupkions. 
\ ' 

V" 
It i5 possible to attach two interpretations to Marx's long term 

ana1ysis. (i) The capitalist system will experienc,e increasing leve,ls 

of, technological unemployment even in the abs'ence of crises in the long 



tenn. (ii) The long term trend is reinforced by the crises. lie_ have 

already analyzed (i) in detail and specified its weaknesses. The long 

term accumul ation mode: which i ncorporates techno 1 ogica1 unempl0YTl!ent 
; 

i s based on a capital shortage argument. Since technological change 

increases q in absolute terms, the growth in capital is not adequate 

to absorb the increase in the labour forcé. 
, 

\ ' 
As we have seen, Marx's 
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attemtt to link this inadequate growth in capital té} the secular tendency 

of -;';"e,\erage ra te of prof; t to fa 11 ; S UA tenab 1 e. 'If th; S argument ; s 

rejected. the rate of growth in capital becomes indeterminate. Then, 

technological unemployment largely depends on the rates of growth in q 

ana in labour s1,Jpply. Given _his aisumption that the absolute leve1 of 

employment will ,increase, i.e., 'the rate of accumulation will exceed 

,the growth in q, whether constructive unemployment will have an actual 

éounterpart,in IRA depends on the rate of growth in the labour supply. 

In short, the Marxia,n argument appears to rely on excessive growth _in 

population. (Obvio,us1y, this conclusion would be very displeasing to 

Marx. ) 

These weaknesses encountered by the long term accumulation model 

can be partia1ly ove-rcome through the introduction of the crises. The 
.\ Crlses can be used to: (i) reduce the dependency of Marx' s prediction 

\ , , 
on excessive growth in population, (ii) show that capital destruction 

n physical terms during the depression éan be substituted in" pl'ace of 

secular tendency of p in arder to give meaning to capital shortage, 

(iii strengthen Marx's contention that q will increase rapidly because 

of the effects of the depression on th~ organic composition of the 

advanced capital. 

\ , 

\ 
/ 
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If such,a synthesis is not achieved between the ;ong term and cIcl ica1 

phenomena, a contradiction remains unresolve? This can be summarized in 

the following way. ,The long tenn Qrgument imp1ies that there will be, 

technologica1 unemployment even ·if,Sa'y's Law nold~. State,d different1y, 

unemployment ex;sts even with full capacity util ization of the gvailable 

capital. However, once the crises are included, u~employment and ,dl~ 

machin~y appear sirnultaneous,ly during the depression, i.e., Sayls Law 

does not hold in its limited or narrow sense. It might, then, appear 

that unemployment based on a capital shortage model is not consistent 
( 

with the unemployment during the crises. In essence, the resolution(of 

this~apparent contradiction requires the specification of the,meaning 

of technological unemplQyment. 

As frequently stressed throughout this study, Marx's technological 

unemployment is associated with a shortage of real 

increases in q and not with the underuti1ization of the rea1 

'-availab1e. If the concept of capital shortage is discarded, ere 

is l;~tle point in ca11ing any type of unemp10yment technologica]. In 

fact, the term c~u1d then be used~properly only in reference to 

,structural unemployment. This occurs when technologic'a1 change causes 
fi. 

~mismatch of supply of 1 abour and demand for it through the changes in 

the required ski11s. As we have argued earlier, Marx's unemp10yment is 

"stfuctural ll in 
(\, 

not this sense. ( 

Moreover, once the capital shortage argument is discarded, one cou'4l' ' .. 
a150 argue that a11 unemployment ;5, in one way or other, technologica1 

because the most signi.ficant disturbances in a capital ist economy, barring 

wars or natural calamities, are caused by technological change. Even the \ 
\ 

" 

1 "; ~ 

• 
), 



t 

\! 
1/ li 

. , 

Keynesian unemployment can be linked ultima\ely to past~technological 
, " <, 

chang~ an,d future, technological possibilities. The insufficiency of 
" 

aggregate demand to absorb th~ total output and to bring about full 
i t.1S 

capacity utilization can be related t~ the abundance created by past, 
, . 

technological accumulation.\ ~e "psychological" factor behind the 
\ 

consumption schedule can ~lso be interpreted within thi context of 

-technologica\cha~ges, the subsequent increases in pr:oductive capacity 

" and the high incornes which enable the psychological factor to oper~te. 

'Similarly, the profit expectations ofobusinessmen are largely influenced 
. 

by prospective inve~tment opportunities, i.e., by technological change 

in its wider sense. Even though such an approach may have its merits, 

it would also be 50 general that no specifie rnea~ing eould be given ta 

teehnological unemploYment. The distinctions between different types. 

of technological change and their differential impact on employment .. 
would disappear. It would, t~n, be a matter of indifference whether 

unemployment is called Keynesian or technological. 

In Marx, technological unemployment ,ca.n be given a specifie meaning 
! 
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on1y if it is to "be associated with c?pital shortage cau..sed Dy technological 

change. Hence" the c,apital shortage must" soinehm\, be related to the cY:les 
, 

if unemployment observed during the cycles ;s, at least, to be cal1ed 

partly technalogical. Mar~'doe~ not perform th;s task of reconciliation. 
~ . , 

We, believe that the Marxian cycles or crises can be related to the' , 

capital shortage argumerrt. , Yet, it must also be admitted that unemployment 

which is not caused by capital shortage, but by general disturbances' 

'arising from technologieSl change, is arso strohgly present, in his> 
• \ ' 1 

çycles. Hence, unemployment during the cycles cannat totaflY be explained 
\ 

\ 
\ 

" 

• 



in terms of cap!;tal shortage but must also be 1 inked to other effec'ts of 
, J 

J 

Marx i a n tee hno log, i ça l change. C~early, unemploymen~ in Marx takes a 

second meanlng which is lacking ln the crisis-free accumulation process. 

Both of these meanings will be seen in our discussion of the Marxian 

crises. It win als9 become cl,ear that the second meaning which is not 

dependent on ~apital shortage is, in fact, the more prevalent one in the 
" 
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discussion of th~cYcles. The capital shortage argument can be introduced ... 
with much more ,difficulty. Yet, as it was stressed earljer, it can be 

introduced, and it ;s~tonsistent with his-long term analy?is. The failure 

to do this by most Marxists has been a source of confusion. Consequently, 

Marx's analysis of unemployment has generally been divided into two types: 

(i) Unemployment with full capacity utilizatign; (ii) Unemp10yment with 

. dl - . t l' 1 44 Th l' k' h t b t b l' h d , e capl a ln cye es. e ln save no een es a 1S e . 

Techno1cgical unemployment has bè~n discuss~d under (i). Unemp10yment 

in (ii) has noi been ~sed to bolster Marx's long~erm,prediction. Il 

Kahler 

irydicates ~his particular dilemma encountered by the Marxists when he 

states: " .. [S]inee the Marxian displacement and cycle theories were only 

loos~y connected, i~ wa~ diffi~Ult to see how Cyc\ical unemployment might 

be used as statistical proof of the displaclment theory."45 Thus, the 

Màrxists wer~ not sur" whether techno1ogica1 disp1acement s~ou19 on1y 

refer to prosperity p~riods or w~h'er it could also be linked to eyclical 
.- 46 

unemp 1 oyment. 

"-'"'Even a partial ~nth.esjs of the se two types of unemployment could 
( 

help resolve somé of the ambiguity in Marx created by h;s use of Sayls 

Law in sorne parts and by his rejection of~it in othe!" parts. 

" .. 

.". ) 
j. 
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.. 5. Significance of Dialectics 

il\ the 'Analysis of Crises 

Regardless of whefher the dial ectical thought pattern that Marx 

inherited from Hegel is tenable in itself, his analysis of criJes cannot 

be understood without it. In the IIAfterword to the Second German Edition ll 

, 

of Capital, he state's: IIThe crisis is once again approaching, and 

by the unir'versality of its theatre and the intensity of it) action it will 

drum dialectics even into the heads of 'the mushroom-upstahs of the Tlew,' 

holy Prusso-German empire. 1147 An e~sential part of the dialecticai 

approach i s that there i s no permanent stagrfation. "Permanent cr; ses do 

not occur. 11
48 The III ife of modern industryll is perceived by Marx as lia 

.6 

series of periods of moderate activity, prosperity, over-production, crisis 
;> 

"and stagnati on. 11
49 The tenn IIst'agna~;on" should, then, be interpr'eted' 

cautiously. It cannot be interpreted as a chronic state. It has no basis' 

in Marx's writings. 

, 
'-

According to him, the crises~are inevitahle in capitalist development. 1 

f4oreover, they are necessary if accumulation is to continue. They preware .. 
" t 

"w;thin capitalistic limits - a subsequent expansion in producotion,1I50.: 

Simi l arly, th; s expans ion creat~s i ts own barriers and has the seeds of 

the next cri sis. 

"" '~ 

, 
" The log;c behind these Marxian notiorls is strictly a reflectiol) of 

'the di. 1 ectic. 1 appro.~h: ,hi s approach \ s nDt the equi va l ent ',~f She ,_ 

dynamic· approach as unaerstood in modern Lontext. lt does not onf:y 

cOMsi st of the j ntroduction of .time and çhanges in the fundamerital 
1 

conditions. It is more. The changes in the fundamental copditions are 
(, 

.. 
.. 

•• 

r 
\ . 

l'~ , 
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explained thraugh the inherent contradictions of capitalism which occur 

due ta the "incompap~9ility betwerw the productive,development of society 

and its hitherto ~xisting relati'ons of prod~ction.1I51 Th; disruptions 

"are caused by these contradictions'which "l ead to explosions, cataclysms, 

crises, in which by momentaneous suspension of labour and annihilation . 
of augreat portion of capoit,al the latter is violently red4,ced to th"e poi~t 

~ where, it can go on. 1152 

a 
The solutions which are sought in a depression 

barriers reflected by the low rate of profit "place 

its way a~d"on a more fonnidà.ple scale. ,,53. 

i 
to overcome t 1e 

these barrièr'S in 

Once the dialectical nature of the crises ois understood, the Marxian 
( . 

long term accumulation can no longer be cal]ed, as does ~ Smlth J "blind 

accumulation."
54o 

The capitalists are sensitive to the rate of profit. 

T~ey refrain initially from investiD9 when the rate qf profit falls in 

, the crisis. HoW"ever, if they are ta remain as capitalists under the 
1 

objective'competitive condi\~ions which weigh on them, they will be 
" 

cbmpelled to'seek new methods in a depression in arder t'o increase the 
-- , 

'. 55 rate of profit. 'Those aggressive capitalists who can reduce their 

costs c{pture the markets' of oth~r~. Available capitàl se'eks profitable 
. f' a 

avenues because __ un'u,sed capital does not make .one a capital i s~. 
1 \ u' J 

;.f' Even if the 1 on} t~nn tendenc/ of p ta fa llollYJer~ true, 1 ong ~enn 
1 

, 
-:Co 

accumulation is not inconsistent with it. As long as the capitalists.can 
\ 

make a positive rate of return, it i~"no't unimaginable that they.can 
,.' 

adjust to the rules of the game'~ver long p~riods. This is not incom

patible with periodic crises and. the temporary relucta'nce of èapital i'sts 

to in-'iest when ~heir expec;tations are shaped 'l'arge1y by the recent)~, 
, . 

, ~ 

pas t and the near, future •. "" ' 
'\ ' 

" 
~ 
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The dialectical nature of Marx's analysis is best ilJustrated 'when 
\ 

he says: IIThe real barrier of capitalist production 

The ultimate aim of capital is to increase surplus. 

operates on a scale which is not ~trictly determined 

is capital" itsel f :,,56 

Each capi ta l,~~y 

--:!. 
by demand but by a 

desi~e tOI "produce the largest quantity of commodities with a given 

capital ," and tries "to supplant its competitors and. exclude them from 
,. 

the market competition of capitals. 1I57 At the same time, each'capitalist 

views the workers employ~d~by other capitalists' as cOllsumers 58 while each , , 

one aTIempfsto reduce the' consumption power 'of his workers in order to 

·-reduce.his c~relativeJo the others. Hence, lia rift must continually 
'\ / . 

ensue between "~-1lmiJ~êé:l 'dimensions 'of consumpti on under \ capi ta li sm and 

a production which forever tends to exceed this immanent bar;ier. ,,59 

, Sorne "of the arguments in the l as( paragraph are very much related 

\to the role of technological unemployment: Adjusting output to ,the 

physical capacity rather than to dem~d is clos:;y linked to the relative 

growth in constant capital in the form'if indivisible eap.ital goo~s' and 

to the'risks associated with its obsolescence. The last quotation can 
, • -.. J 

~l~~ be related to the effects of technological displacement on the 
• 

growth of consumption demand. One can see it as a synthesis of 

\ . technological ul'lemployment with the ·underconsumptionist..view. Marx does 

not dev610p thes~ links clearly. 

The foregoing presentation on the'role of dialectics is cursory. 

Yet, it shows the iJ]1portance of it in th-is chapter. The relationship, 

of t~hnological change to crises should be viewed in thfs context. 

Technological change is a method to overcome the crises, but it also 

sets the conditions for other crises through its complex effects on 

,/ . ~. , 
• ... <i.,~ • . ... . t • 
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~mp'oY.ffient, consumption and '01 der capital goods. It win become evident 

in our later discussion that Marx emp~asizes the negative effects rather 
.' . 

than the expansionary effects. However, the dialectical nature of his' 
... 

approach necessitates that technological change contains these contradictory: . ' 
~ 

effects. Yet, why the negative effects. of technological change should 

outwe.igh the positive one~ cannot be explained on the ôas)s of a 
,", 0 . , 

phi1osapl1.ical approach. Marx's insi'steQce on this result is, ,we believe, 

'largely biased by his dialectics. " 

6. Crises and Techno1ogica1 Unemployment 

Even though Marx does not do 50, his' theories on crises are classifiéd 

genera'lly in three groups. The criterian behind this classification is 

the difference in the causes prec;pitating the crises. The following , 
, 60 

are considered ta be the main causes: 

.... 
(i) Di spropor,ti ona 1 i ty 

(ii) Ealling rate of profit 

Underconsumption 
• 

, 

As indicated earlier, alll thes~ crises are in essence realization 

crises.o T\Je real,ization process "includes the preservation of the 

~prior value, aJw~l' as it~ multiPî~cati~n.1I61 Even though realization 
o 

has traditional1y been reserved for the realization of profit, we belie'Ve 

that such a definition may be misleading. Then, the main emphasis would 

appear to "be limited to the conversion of the cOlTT11odity surp1us ·into 

p~~fit in terms of money. Once technolagical change is introduced, the 

ob~alescence of constant capital and risks associated with it become an 

important faqor. If the previo.\Jsly advanced constant capital cannat 
,~ ~ 

be preserved because the new macnines reduce its va,lue" the concept al 

.. 
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r~alization must, tHen, be u'flderstood in a comprehensive sense. It 
. , 

must ~nclud€ th,e recovery ofpreviously advanced consta,nt and variable 

capital as well as·the conversion of surplus into profit. This can be 

illustràtedl thtough the familiar Marxian Circuit 62 M - C - p. - CI - W, 

where: .. 

M: The initial money capital advanced ta start the production processj 

C: \ Machinery, equipment, raw ma'terials', etc., .and labour ernployed; 

P: The productive process in which the means of pro~uction and labour , , 

are cômbined in a ratio determined by technology; 

C,I: COlTl11odity capital or finished products; 

M' :;Money received upon the sale of the products. 
'" 

Marx discusses the r.ole of circuits and the associated time factors, 
"-

for., example, the turnover periods. For('our purpose, it is not necessary 
, 

ta consider these in the present context. The essential point is that if 

~céumulation is to bet:..continuous. and if the circuit is to repeat itsel'f 

on higher scal'es)1 must come out of the circ.uit as MI.,: The difference 

bewteen MI, ànd M must b'è positive, and the ratio of C1M 'to M must be suèQ" 
/ 1 

'that the .no~!l1a l rate of pro'fit iS r"ea li zed. 

The'realization p~ocess includes both the self-preservation of M 50 

p q 

'. that M is sufficier'lt to re-establish the same scale of production as 

befo~, and also th~ ~onversio~ of surp1!t1s to ~M 50 that accumulation on' 

a higher~cale will be possible. The complete circuit includes simple 

; reprod~ction, ~he preservation of r1, as a' part of the total accumulation 

proce~s.'63 He states: "Realization of tlie surplus-value ~ecessarily 
carries wit~ it the refunding of the value that ~as advanced.~64 

, 

, . ( 

.. 

o 
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Thé analysis of crises in Marx is essentially the specification o~ .... 
the forces or contradictions that disrupt this circuit and hinder its 

'. . 
continuation at'higher levels of production:" The use of money, as we 

... have already indicated, is already a source of such disruption. It 
~ 

" creates a general possibil ity. However, Marx ,does not see it as one 

of the main causes of crisès. 
\ 

(i) Disproporiionality 
, , 

The disproportian~lity argument as a cause of the cri sis has in 

most literature, been confiAed to t~e disproportionality that may.occur 

between the ca~ital and consumer goods sec!ors: Manx's analysis of 

accum~lation in the third volume of Capital in terms of the balanced 

growth ot the two sectors or departments'has been taken as the basis of 
: 1 
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1 . f h .. h h b 1 1 b . t' d 65 an exp anatlon 0 t e CrlS1S w en suc a ance can no onger e maln alne . 

'iQ 

The familiar explanation can be presented by specifying the 

conditions for the' uninterrupted simple reproduction,66 We wil] not 

specify the conditions for reproduction on an extended scale oecause . 
. . 

~ 67 
the logic of the argument do~s not change. / 

Department I: Capital Goods 

VI = cr + vI + sI . . 

Depar~ment II: Consumer Goods 

VIi = èII + vII + sIl 

In these formulations V stands for the gross output of each 
( 

.' (' 

department. WeI, use ''',c" for constant capital advanced. Even though a 
• capital letter has been used in this study, the distinction disappears 

if the total constant capital advanced.is recovered at the end of the 
(J 

J 

.\ 

( 

{ 
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sin~le production period under consideration: For equilibrium ta be 
.t. 1 1 

" maintained between the'two sèctorSJ, the following has ta hold: 
, 0 

"1 

CH ;:; vI + SI' The assumption is that the capitalists-cansume all of 

their surplus. The same applieS to the workers' wages . . 
.' 

The cri sis is possible even in the ~imple reproductjon scheme. 
il> 

The equilibrium need not hald in,a,capitalist ecan?my whkh has no 

"common mind.." It is possible that either cn. > VI + sr or 
, 

CIl <,.v I + SI' In the former case, there will be a r'elative over

production of consumer gOads.' I"n the latter o~e, an over_-production 
• , 

of capital goods will take place. ~ Even if prices are flexible, realiz~t;on 
• • 

t may be rendered impossible, and fluctuations at the aggregate leveT may 

fol1ow. 

In thi~ form, a ladk of foresight on the part of the capitalists; 
~ n \ 

i.e., the anarchy of prod~ction in capitalism, appears to ~e the main 

" "" ~~ cause·behind the disproportionality. The implication is that better 

fore~asting wauld eliminate"the crisis. Sweezy points out that such 
\ • 68 

disproportianality cannat be generalized as a cause of crises. What 

needs to be explained is why a disproportionality between"the twq sectors 
~ \ 

. should occur and why it should be ~Arge enough ta cause aggregate 

disturbances periodically. The anarchy of production or lack of perfect 
, 

foresight cannot be used to account for the periadical reéurrence _of' 

of the cri ses. 

In the exponded tdUC ti on mode 1. the Marxian disproP9rtianal~ty 

acquires a clearer;;,eaning. This can b·e done by introducing'technologicaL 
)' , -'b 

change. Given Marx's emphasis that accumulation ;s almost always 
~ / ~ 

accompanied by technological change and by increases in q, the cause of 

the dispraportionality ?hould lie in technological change even ,though 
" 
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" 

.. 
J 
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o 1 • 

the anarchie ~onditions' of "Capital ism may also lplay a part. 

\ 
1 

ln'the accumulatjon process, technological change is embodied in 

new machines. Since q increases, the out~ut of the capital .goods' 

sector "will have to incr,ease. This requiT"es an expansion in the 

. productive capacity of this sec'tor. Ev'en if it is assumed that the 
• l 

, i'l1i"al demand for the new. machines ma.intl1ins the normal capaO'ity 

utilization in machine construction. once the maèhines are insta11ed, . 
th~.new'machine~ need not be' replaced for extended periods~ Marx, 

citi ng an exampl e from the introduction of new machi'n"es into carpet 
( -... 

manufacturing, says: " .. [T]he machinery need not be renewed till it is 

worn out. Hence, in order to keep the increa~e~ number of mechanics in 

constant employment, one carpet manufact~rer after anothero must displace 

workmen by machines, 1169 Otherwise, the initial i~crease in aggregate 
~ 

employment due to machine construction cannot be maintained', 
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fi. 
This argument must be evaluated c~itically if the role of techrlological 

• 
change is to be understood. One interpretation would be that the machine 

construction sector recovers a11 of the advanced capital upon the soal e ot' 

the new'machines. Then, the firms producing the new machines start the 

same process a11 over in the next period. Since the new machines, however, 
~ 1 

last much l6nger than the gestation pf;iriod of the machines, i.e.', the 
. 

period of their construction, the machine producers will bê left with new 

machines for which no dema\~ exists. Over-production of capital goods 

and lay offs may l~ead to criies., Thj decrease i~ output and income in / 

the c.~pital go'ods sector lead~ to a cumulative contraction in the-'consumer 

goodS" sector. 

If this is the effect of technological""'change, crisis and unemployment 

'" 

' ... 
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àre due to the differences in the turnovers of advanced capital in 

the two se~tors. 
(/ 

i 
In other words, the crisis is caused by the effect of 
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" ,:. technolo'gical change on the 1 ife span of the new machines that are buil t. 

Techno,logical change causes a disproportion between demand and supply of 

capital g®od! as well as a disproportion between demand and supply of 

consumer go'ods as a ~ubsequent cumulative effect. 

Such disprol'lortionality ;s possible. However, in this interpretation, 

there is no place for capital shortage. Since the advanced capital in the 
\ 

capHai good~ is totally recovered and.can be readvanced ~1'sewhere, the 
~ . 

contraction .in employment in the machine construction need not occur. TRè, 

real cause appears to be a lack of investment opportunities. Te~hnological 

change in a.broB;d sense, for example, the introduction of new goods as well 
, 

as new production methods and new markets, can provide such outle,ts. 

Given Marx's limited defi,nition'of technological change, these opportunities 

cannot be included. Marx's technological cha,nge, which is largely limited 

to, the Changes in the production process and the increases in q, would 

fa,il to explain why the rècovered capital cannot be readvanced elsewhere. 
, 

If investrnent opportunities are 1 imitea, unemploYment will b~ caLJsedby . " 
both the displacé~ent ih those firms' buying the machines and the firms 

, ' . 

which have produced the machines but ,which hâve ta lay off workers because 

o.f lack of further investmenf opportunities. The emploYment effects will, 

then, be intensified by a cumulative contraction process. 

1 
A second i nterpretation woul d be that capital advanced iil the 

) , 
,bnstruct;,on of' the new machines is not recovered upon the sale of the 

v'~achines. In other wordls, no~al capacity utilization in the construction 

of machines at the end of a single period of production (when the,new 

" 
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.. i' 1 , 
.machines are completed and sold) enables thé recovery of only a 

part of the c-apita1' advanced. If the new machines ·last mùch"longer 
1 . 

than ~h.e si ng"e peri on of production in t,he ::apita l 990d's ~ctor, not 

only wil'l the production in this sector drop bu.t also re,al C~ital 

~\111 be tied,up. It will lie' .. Adle in, t~e form of ùrîused machines and 
. 

plants. The workers will be latd off or "freed" without being 
, , . 

accompanied by a freeing of real capital. In other words, the real . . 
resources will by 1ying idle while labour is also unemp10yed. The . 
reduction in the' purchasing power of workers can lead'to cumulative 

~ 

, . 
effects through the contra~on in output and employment in the consumer 

good,s sector. The cri si 5 erupts. The reabsorption of ttTese workers 

elsewhere requires th~t the economy provide an equivalent of such real 

288 

capital in alternative areas of production. In tbis sense, technological 

change can lead t~ a shortage of Féal" capital during the boom by altering 

the periods of turnover of advanced capitals in the two'sectors. If the 

, '1 
average organic composition of advanced capital in the economy is high. 

thé difficulty of absorbing these workers l'li11 becOine more serious. For 

purposes of emp16y~e~t elsewhere. the real capital tied 'up in the 
• , 

cOrflStruction of mach~~es is of no 'use. The possib.Je abundance of money 
, 

or credit does not solve the problem as long as the economy is unable to 

offset the enforced idleness of real capital by an increase in productivi~y 

a'nd surplu'S elsewhere. 

Clearly, our second interpretation of disproportionality Synthe~zes 
the concepts of ,capital shortage in real terms with over-invtstment 

-t 
change ] eads \to a 

and 
1 

underconsumption. In this, form, technological 
J. {".;J 

dispropo~tionality by altering the turnover periods between the two 

sectarp, causing a real shortage of capital and consequently, under-

\. 

J 
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" 
consumption because the unemployea workers lose their income. The 

~ , , 

consumption ,goods sector experiences over-production. The advanced 

capital and' surplus cannot be real~zed at the expecte~ priees. The 
" , 

• rate df profit falls ~nd the crisjs erupts. It should, however, be 

noted that the inability ta reabsorb the._workers, who are displaced 
, 

in the capital goods sector, in the consumption goods sector ,hinges ' 

on fixed,proportions o4n the producti~n p~ocess. 

The seco~d i~terpretation, ~e believe, is consistent with~Marx's 
, 

long term accumula~ion model. However, it, has little support in Marx's 

own comments on the cycles. tt must be treated as an attempt on our' , 
,part ta cJarify the meaning of technological unemployment, in 'Marx. It 

enables us alsb to give a clearer meaning to the disproportionality 
, . 

argument. This interpretation is, we believe, justifiable because it 

.' 

.combines the concepts of disproport1onality, capital shortage and increase . 
~ ~ 

in q. The first interpretation~ on the other hand, can easily be carried 
, > 

out without the concepts of capital shortage or the increase in q. In 

fqct, even disproportionality is not essential to it. The ultimate cause 

of the c-risis, in that case, is the lack of further ,investment 

\ a 

opportuni 1;i es. 

-
One objection to our interpretation 'based on real capital shortage 

may be that i t, i s based on the a~sumPti on that techno l o;ca l change wi 11 

tie up significant amounts of real capital in the capital goods sector 

and that it will create a situation'which cannot be, rectHied by the 

conditions in a boom. This 'objection is valid. Hence, our interpretation 

is, at best, a possibilit/and cannot be generalizecC' S-ince' our obj~ctive 

is not ta sh"ow technologlcal,change of the Narxian type as the cause of 

\ 

.~-
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f 

the crisis but only to re1ate it to his discussion of'crisis, and indicate ~ • 
, 

how it mai play a par! in the eruption of the crisis, we .po.not perceive 
~ ~ ... 

this objection'as one that must be analyzed fully. 
< , 

(J 

~ second objection may be that our interpretation rel ies heavily on 

, Marx's decennial"cycles in which tHe machines last for ten years ... The 

p~oductive capacity ~f the capital goods sector remains idl~. Unemployment 
'- ..) 

and subsequent di sturbances cause the cri sis. .The recovery starts when 
, , 

the machines 'are ta be replaced at the end of these ten years. Marx's ' 

emphasis on the life of the machines can be related to this argument on' 
\ 

~ 

the decennial cycles. However, our interpretation is not based on it . 

Finally, it may be said that the capitalists in machine construction 

need not simultaneously invest in an expanded capacity since t8e orders "\.. 

fo~cnew machines are spread over time. The bunching of th~ordBrs at 

the, sa\ time may not be realistic. 'This is clearly true. 'If'the new 

machines are being introduced gradually, the eX!3ansion in ,the capital 

_900ds sector w~ll be gradual and no .ediate dro; in demand for the 
, ' , 

machines,may occur. The q~otation cited earlier implies this. If the 

other'carpet manufacturers buy these maçhines, demand for machines may 

, be kept stable. The gradual timing of the orders for the 'm?-chines will, 

then, reduce the risk of over-expansion in the capital goods at àne time ... , ~ 
J 

The gradual replacement d,emand will al sa redu~e .the magnitude 'of possible 

displacement in the machine construction . 
. \.... t 

\ 

( 

This last objection cannot be r~futed ,on theoretical grounds,. rts, 

valii~; dep,ends on the' rate ~f introduction of the new'machines, i.e .• 

on the competitive edge gained through their introduction. Marx's 
'\ . 

iJ 

treatment of technological change during the boom is unclear. He seems 

, , 
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to'emphasize lTlore its role 11'1 the downturn·or depre?sion. Hence,ol:Jr 
'" 

capital short~ge argument during the boom do~s not have "much sup'Ç)ort. 
1 

If the gradual introduction of the m~thines' ils the mQre l ikely Case 
" .' 

despite the fact tbat the boom pedod may al 50 be oharacterized by the 

, Ma.rxian jchnological changè, our secqnd interpretation ":,,ould not hOl: 
1 . l ' • 

On the other ha,nd, a bunchi ng of demapd for the new\,machi nes and a· 
, 

possible o~er-expansion in the capital goods ar~ real possjbilities. 

In sunmary, the disproportionality argument can be int~grated with 
, ' 

291, 

Marx's technolog.içal change and technological- unempl~ent 'in a complicated , 

way. JÙ,st like any other type of technological change, the -Marxïan one 
, • <' 

can cause imbalance or disproportion am~ng the diff'erent sectors ~the 

economy due mainly ta the fact that there fis no overall p1anning of its .... ~ 

- / 

introductâon. In this sense, technologicbl change can be become a source 
, :r' • 1 

of,crises i~ such disproportions btcome pronounced. It cannot be denied 

t.hat this meaning exists in Marx. Çapital ~ortage can be a consequence 

of this l,ack of planning. 

(i i) Fall ing Rate of Profit,. 

In the 1 ast chapter, we have seen that Marx' s contention wi th respect 
. ) 

to the secul ar tend~ncy of p ta fa 11 i s, not tenable if, it i 5 ta be 

explained on1y in terms,af technologica1 change.' Consequent1y, the 

\'\icapital shortage model to predict long tenn technological uoèmRlpyment 

encountered the falnil ia; difficulties which have been restated several 

times in this ~tudy. 

M"arx has another explanation for the falling p. This is nat basèd 

'on technologic,al c,hange but on the d'se in t,he wage rate during the 

boom phase of the cycle. Another reason he cites is the increase Jn the 

, 
1. 

, \ 

} 
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• 70 

pri ces of raw ma teri al s. 

of, thtwage rate since .this is directly r~evant to, our, tudy. 1 j 

Assuming that ttie potential suppV of labour is mo.r or less 
. ' . 

,inelastic during a cycle, the -rate of accumulation may ,ventualTy,exceed . , ~ . ' 

/~ __ ..... ' the supply ~f labour' and cause an increase \[1 W during 

industrial reserve army is depleted. Thè aver~ge rate ;, , 

he upswl'ng. The 

f profit fa 11 s, 

"but this time due to a change in 'the composition not cau'5ed 
.1 

\ 1 

by the development of the productive forces,. but rathe by a ri se in the 

money-value' of the variable' capital (because" of incr 
~-, 

1 

sed wages) and the 

\ corresponding reduction in [the proportion of surpl 
1 \ 

-labour to ~ecessary 

labour." 71 Accumulation will slow down and reduction in oütput and 

employment will ensue. The increasE;! in W appears to be the càuse of the 
• J • 

'fÎt- .. 1 

crisis'in this argument. 72 The ·;ntfoduc.tion of new machines ;s not a 

cause in this case. Ye.t, this need not meê;.n that such machines a're not 

introduced at all. It only means that th~ rate' of accumulation far 

exceeds potential displacement effects 1of'the ;ncreast! 'in q. Consequently, 
~ . 

wjth an inelastic supply of labour, constructive unemployment does not 
, \ f ,,\ • ,. 

have an actual counterpart. Whatever, the rate of technological' change, 
. 

,; may be, it is not sufficient to maintain an industrial reserve 'ariny ta 

f 

check the growth in W. As long as the increaseJin pr.oductivity exceeds 

the growth in the real wa;le, a~cumulation will continue. 73 As the IRA 
,.. . . 

is depleted, however, t.he relative share of v increases and pushes the 
" 

rate of profit down. The motivation for accumulation is blunted and the 

crisis occurs. 

Tne foregoing analysis is compatible w;th our earlier s'tatement 

" that, du~ing the boom, the dis.ruptive,effects of technologi,cal change 
~ 

• 

. ' 

• 

1 .' 
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on employment do not appear to 'be serious in the Marxian analysis. 

\ / 

f 911irl'g rate ot yrofit argument ba~ed on the increase in' W is, "thus, . ,. 
, 

not consistent with our .inte'rpretation of the dispr,oport;onality 
1 . ,\" 0 \ 

'.... ' argument ln relation to capital shortage, \ the ~two arguQ1ents may be 
, ' 

used as jJQ'Ssible causes at different tim~s and in 'diffit'ent crises. 
- ~ 

Since causes, in the sense of beinq "',aborig;nal"~ èan hardlY,be dis-

co.vered, we will nct pursue the sources of this differenceJ4 fn fact, 
• 1 

. ' '75 .' 
if 6n~ accepts ... that different causes l'nay lie behind different cr;ses\ 

it is .also possible to consider the,ralling rate of profit as a cause: 

of one cris;s which, la;ter, lays ~he groun,d tor a subsequent crisis due , 
, , 

to capital shortage. The increase in W,would hasten the.search for 

" 
machines' ~n'd',speëdup their adoption •. thus 

. to . capita l shortage in slJ.bseqt.lént cr i ses. ' 

raising q,andpgiving rise 

Il ..:. 

oThis is alsQ ~ompatible with Marx's analys;'s of lbng term emplQi1T1ent 

in which the funda~enta'l Rroblemis t.he relative sc~rcit1o~f.real·caPi~:j. 

The crises due to he fall ... ;ng rate 'of profit based on the illcrease in W 
~ . 

. would, then, become less frequent. The long .term increase in unemproy-, 

ment woulQ re~.uce th POSSib;l.itrthat periodic ~ooms would be" SU"fficien~ 

to push the wage rate ~P sJc~ th profitabil i V wou l d be "tllrea tened. . 

... ,1 .. n 
" • d • 

'Even though Marx'~ technolo.~ical chan,~e is not the cause of~,th.e 

.,. 

1 
'1 ,,' 

cri si s ; n the case when i s puSh~d up, lit can still ~e, argued tha t ~ 
~ :f; , , 

technolo'gical unemployment i.s on,.,~ p9-stpon,ed till after the .crisrs.... In 
1 

,P 1- ! 
other words, the effects of eChnological)change, which has taken 'place 

, g 

during the expansion phase'~ap e~r ,in the downturn. 
, 

One cap argue ~hat 
, ,# 

those firms that ïntroduce new 'machines during the expansion peri~d 

acquire a Gompetltive edgJ once the crisis érupts ànd contraction ensue-!;. 

\ 
l' 

, . 
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They are able' to withstand .~he deflation process bettel than, tnose firms 
,f.. 

that have not adopted the same machines. 76 .Th~ deflation may reduce the , , 

,extra profits that the' former were ma,~ing under the boom conditions. 
, . ~"r ... _ . 

Bu~ the compet~tive edge acquired through the adoption of the machines 

allows them to survive when the priees are falling: In this case, 

technological change introduced during the expansion will lead to the 

elimination of the less efficient firms that have not adopted the 

machines. A prior 

deflationary 

hnological change will also aecentuate the direct 

f the crisis. Unlike the capital shortage case, 

the direct employmen effeçts of the\crisis and the postponed employment 
~ . 

effects of prior te hnological change become much less distinguishable. 
.. , ~ 

They are intertwined. Whether a part of the total unemployment can be 
, 0 ' 

l' call~d technological is open to question. 
~ 

. It must, however. be explai~ed how this postponement actually 
1:) 

occurs., Why doesnlt the~limination àf the weaker firms take plaçe 
1 

during the D09m? In other words, why are the Gost advantages of the 
ÀI 
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progressive firms not rl(lected in p~opd~tional decrease in priees during 

the boom? These questions c~nnot be answered without introducing the 
-

monetary aspects in the expansion process. The analysis must go beyond 

real relation~~ips. Marx does not deal wit~ the.monetary factors fully. 

He sees, however, the movement in the goenera l pri ce 1 eve 1 s duri ng the 
b ~ ,~ .. 

cycl~s. He states:" ... [W]hen'the.indus,trial cycle is in the'" phase. of 

'lcrisis, a general f~Tl in the price of commodities is expressed 'as a 

rise'in the yalue of money, a~, in the phase of p~~er,\y, a\ a flall 

in the value'of money.lI77 He ~so sees that during PNlsperity, 

pric,es of cOlTlT1oditiès rise, 1I~8 beca~se effective demand 

o 



o 

r' 
SUpp;y due to expansion in money and credit. 79 "Crises are tJsually 
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preceded by a general inflatt~n in priees of arti'cles of 'capÙalist 

productiot;l.IIS0 Once the crisis erupts. "the priees at which the 

corrmodities are then absorbed are ruinous for 'the producer ,or me~chant. 1181 
. 1w ., 

He frequently refers ~ credit, money, \bad debts, speculation and 

artificial stock values during the crises. There exists. however, no 

systematic integration of the monetary aspects. 

If the effects of inflation can be introduced into the analysis, 

it can b~ !.r~d that ,the ri se in genera 1 pri ces a 11 ows the l ess effi ci ent 

firms to survive during the boom. 82 Inflation plays the role of t~e IRA 

f1 in the ea-r~ . tages of the boom by r\educin: the share of v. HowevI~') 

,ultimately the rise in H reverses the pattern and causes the crisi i In 
.. 

the downturn, the less efficient firms are driven out.bath by'the -effects 

of~eflation and py the compet~tive edge of(the more progressive firms. 
''-One can argue that ~he displacement effects of technological change during 

the boom are avoided through inflation. 
, .0 

The clear implication is that if inflation did not occ~r, the 
. ., , 

, Cl ~ 

.technological displacement effects might evên be~~visible during the boom 

,ince the offsetting effec.t's of inflatioll thro"ugh: (i) reducing.the rate 

of increase in q (less efficient.firms may'not be compelled to bu'y the 1 

new machinè's), an,d (ii) increasing the share of profi~s temporari'ly; 

would not be operative. 
", l> \ 

" The fore~oing discussion on how the labour displacement effect~ of 

technaT'ôgical change can be postppn,ed until after ,the cri si s· through 
< 

inflation, which may hinder, the adjustment process during the boom, is 

not part,of Marx~s'analysis. This interpretation i, )argely derived 

t, 

, '. 

) 

, , 
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from~the arguments advanced by E. Lederer in a non-Marxian context. 83 
~ , 

\ 
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_However, Lederer'~ analysis goes beyond our'interpretat~on of the effect~ 
q 

of inflation and technological change. He also ind;cates that inflation 

may cause an over-expansion in those firms undertaking technological 

change. In the downturn, some of these firms m,ay ~ go bankrupt. The 

cap{tal values artificially raised due to optimistic expectations ;nd 

continuing inflation are, reduced in the downturn. Moreoyer, Lederer 
'f 

Q, includes all types of technological change in his analysis. This has 
\ 

been discussed earl ier', Given the scanty analysis of ,monetary factors 
~ 

by MarX, our interpretation must be taken~not as a reconstruction of 

the ideas explicit in Marx, but as an attempt to give meaning .to 

technological unemployment in the ~Qntext of his cycles. 

On the other hand, Marx ;s much more ~xplicit on the effects of the 

falling p on the rate of technolo~ical change. In other words, instead 

of,considering the postponed effects of. technological change during t~e 
, • < 

, 
expansion phase, we can consider the introduction of technological change 

during ,the dpwnturn. Marx states: 
r 

"Improvements, inventions, greater 

.ecpnomy in the.means of production, etc., ~re introduced not at times 

when priees rise above their average level, but when they fall below 
,( 

H, i.e:, wh en profit 'falls below Hs normal rate>84 ,These improvements 

are introduced to "create an' artiflcial over-population. ,,85 

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 crisi~ 

erupts. The aggressive'capitalists attempt to réduce their costs o( 

production by displacing labour. In thi~, case, the gen~ral compensatory 
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effects oft.iccumulation will not be occurring because the pessimistic 

expe~tations win not encoura.ge net accumulation. ' 

We believe that this interpr~tation is quite
f 

consistent with Marx's 

view of the effects of technological change and with the specifie 

meaning he gives to technological change. It is very likely that the 
. '\ ~ , 

new machines will not be, financed through net accumulation during a down-
/) . 

turn. 
> , 

It is more fikely that amortiz,ation funds accumulated or capital 

from elsewhere in the economy (which was in use previously) will be the 

sourceAJ{ the capital 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 their adoption, the l~bour displacement 
'. ~ ~ 

effects will accentuate the general drop in Jhe level of ~mploYment caused 
d 

.by the crisis in general. 

The secondary effects of'these new machines will be felt in other ~ 

firms which are eliminated either becausé they cannot adopt the same C 
, 1 

machines or becau~e the decreas~ in employment 9ue te technological 

unemployment reduces the d'mand for their goods that were purchased by . ~" 

the workers who are now displaced. Thelgene'ra~ cyclical effects and the 

effects of technological change become cumulative. Much constant capital . , 

, lies idle while labour is also unemployed. We will. rater in this chapter, 

see that ~he idleness of real c~pital for extended periods can also be 
, . 

related to capital shortage which ~ay become a cause of the subsequent 

crisis. It is import~nt here to note that the enforced idleness of 

capital in the present 'discussion is primarily caused by ttle decrease in 
)) 

the rate of profit as W increases and not by technological chang~. , The 

latter follows the crisis and further accentuates lt. In other words. 

, 1) 
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, 
th~~effect, i.e., th~ introductio,n of labour displacing machines in 

;. 
response to rising wages, becomes a secondary cause of unemployment 

q 

in:the;,.downturn-. This is in line with Marx's dialectics86 even though 
, 

it may raise complications in distinguishing between causes an~ effects. 

Trie Marxian approach, however, cannot be </ïtiCiIZed on this basis. 
i 

Analyzing the cycles in terms ôf cumulati~~;changes that are interrelated . 
instead of a single cause is commonl) accepted by other economists. 87 

, 

The following may be posed against the foregoing analysis: 

(a) It may be ObJ~'ted that th~ introduction of labourdisplacing 

machines in a downturn f!]J in a depression i5" unreal istic because the 

o increased unemployment will push W down and reduce the likelihood of 

such behavior. This is a source of di!ficulty in Marx which we have 

analyzed in detail earlier in this study. Despite his contention ~hat 
'f, 0 

88 "f 
the ~hanges in the IRA will regulate the movements in W, "he also 

argues that the wage rate will not be very flexible downwards when the 

cri sis erupts. "Workers do not a 11 ow thei r wages to be reduced. ,,89 It 

could be argued that the stickiness of W is behind the adoption of new 
\ 

machines in the dow~t-yrn. We have, however, al ready indi.cated the 

amb'guous role of W in the introduction of new mac~i~es in Marx. More
l 

over, it is 9ifficult to sal.vage his argument by intrVucing rigid w~ges 

in a,downturn ~nce he is not consistent on tryis alleged rigidity. 

f . ~ " ____ , -.. 
An alternative interpretation may be tha: t~e role ~ W will be 

significant if we are talking about the same types of capital goods 

a~ before. In that case, a fléxible W will. gradually lead to a sub-

stitution of labour in place of machines . 
. 

new machines embody a certain type of technology that was pr,evioously , . 
'\ 
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unknown, even a flexible W may not st'~ the introduction of\ne~machines. 
,'-

The reduction in advanced capital for a given level of output Ahrough 
,... \ t 

the adoption of the new machines tha~ displacé labour and that 'save a 
J 

. ~. . 
part of the variable capital may lôf~fset the cost a'dvantages to be achieved 

Â 

by an increase in the employment of cheaper labour in conjunction with 

fewer machines of the older type . 

We believe that t~is is a possible interpretation that can be given 

~ to the introduction of new m~chines in a downturn. Even though the 

'relative rigidity of W, particularly Jn the early stages of the downturn, 
o '. 

is a reasonable assumption which can bolster Marx's argume~t, his 

argument need not depend on it. The 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 
!. 

'. is more predominant,'we cqnnot give a specifie meaning 10 his technolo-

~I 

o gical, unemployment. Ye't, in a downturn even the typE! of technofogy l~ 

which reduces the constant capital may not lead to a reabsorptton of 
" .. 

labour given the nature of pessimistic expectations that hinder the 

reinvestment of freed capital. But such unemployment is due to the 

genera 1 atmosplrere, created by the dO}'lnturn .and not due to the i ncrease 

in q which ties up real capital in those firms that adopt the new 
1 

machines. 'In this case, technological change can gen~rate compensation 

in its narrow sensej;1, i.e., it c'an tree sufficient capital to absorb all 
• the workers affected. Wh en q increases,' such compensation is not possible 

according to Marx. The conditions in the downturn also inhibit gene~al 

compensation, i.e .• net accumulation from other sources. Marx need not 
1 

have limi~d te:hnological ~hange to the type that increases q. Even other 
,-. 

technological changes, that are aimed at reducing the costs of production, 

can intensif y the level of unemployment as long as the savings in costs . " 

'. 
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\ 
are not put back into ,the cir,cuit. Such a broader view, of technological 

---l 

change would have strengthened his analysis of ,crise~.,' It- would have, 
o 

however, u~dermined ~is'whole notion of cap~al shar~ag~ as ~ cause ~n 

JI "the long term. Hence,~ consistency in hi;{ tata"l analysis c&n be established " 

only if technoloqical change is ta be de/ined in the Marxian terms, i.e., 

when it 'increases q in absolute terms. 

(b) 1t may'also be objected tha't the new machines may normally 
"" , 

" .. 
increase the ~roductive capacity of those firms purchasing them and 

, 
that an expansion in tQeir output in the ·downturn is hard to defend. 

Such an objection can much more easily be answered in the Marxian 
~ 

context. In th~se industries where the new machines are adopted, the 

ado)tio~proces~ is not SimUlta'neous within the ~hole industry. The" 
\ 

purchasers of the new machines may expand their output at the expe~se 

of the other firms which are forced out ef the market. This is con-
.' 

si stent with a genera 1 reducti on in output in the i ndust'ry or économy;. 

As indic!t~arlier, Marx emphasizes this aspect of compet~tion. 

(c) Whether or not the Marxian technological ~hange is the 

prevalent one, t~e real objection must be 'against the contention tha~ 
l ' 

si,gnificant technological chan-ges characterize the downturn phase. .. On " !iIoIf 

'purel y theoretica 1 grounds, it must be argu~d that s~gn,ificant 
... ., 

technological change 1s generally a c~aracter1sti~ of prosper~ty and 

not of downturn. Given t~e depressed conditions ii the ,downturn, it 
. . 

is very unlikely thàt the cap'italists will seek fundamental changes 

in technology. The attempts to reduce costs, will be through adjustments 

in~the availa'ble productive capacity or through rationalizations, in 

terms of saving in labour and constant capital without changing the 
" 

" ' 

.,' 
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\ 

nature of the capital goodsi • Even if Marxian technol ogica l change does .. 
~ . ~ 

occur, its magnitud~ cannat be exaggerated. GiVen[ :he pre~ence of 

capital goods inherited fram the expansion phase. the lass irivolved in 
& ~ 

scrapping these machines must be weighed against the savlngs ta be 

gained by,the introduction of the new machines. Especially if the boom 

is characterized QY the purChase~of ~achines embodying the most recent 
. 

technology or by additions to the alre~dy known types of machines, the 

new technoJogy to be introduced during the downturn must be of an 
• 1, -ll 

extremely superior nature if it is ta be profitable. if The machines may. 
1 .. - - , 
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"..,t howeve,~. be installed well after the start of the downturn, for example, 
~ . 

in .the""°depress ion. 
~ ,,'1 

By that time the 'va 1 ues of the 01 der mari nes will 

1ave'been reduced, ba"d d~b~ts will have been eliminated, and the older 

~~ines'will have undergone mâterial'd~Cay. Then; the introduction of 

lJew technology tn a depressian became-s a possibili,ty, It should be 
.c 

.; 
pointed out that the notion of labour displacing technalogy ta be 

'~ ~ 

adopted in a depressiQ.n is .not unique to Marx·. Spieth'off al 50 ,~plÎasizes 

it. gO 
J. M. Clar.\<. takes a' similar approach when, in reference ta the Great 

Depression., he stat~s: IIImp~rov~ments in technique have been installed, 
dPI cv' 

. or stand ready to be instal,led, Whlch will still furthe/ economize 
" , 

labour.~?l . 5l1chter al sa argues that if th-e wage rate is rigid in' a 
'. . , 

downtur,n, the squeeze on the ra te of prof~ t <~'IÎ 11· ce accentuated, and • 

that furthrr technolog;câ,lt. ~,~q.nge ta' di splace workers may be Sought.?2 

On the other hand, it has also been argued that, on the basis of the 
" t .. ~ .. 

number of patents received in a downtufn or depression. such an argument 
\" 

does not find much-support. 93 ~ ,... 

'" 
" 

., 
" .. 

,'; 
~. 
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(i i i) under;consumptioV '. 

Whether Marx sees underconsumpt1on as a cause of cr;s;s ~as been 

a'source~~ controversy wnich is still unsettled. M. Bleaney tries to 

refute the argument"tha{ Marx was an underconsumption{st. 94 Sweezy, 

on the'other hand, argue~ that its role in Marx's writings cannat 'be 

ignored. 95 Schumpeter points oüt that, due to. "canflicting evidence,", 
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tt is not possible lita impute to Marx an underconsumptionist theory of ,. 

cycles. 1I96 
, . 

"" 

There are different versions of the underconsumptionist view. It is 
1 

beyond the scope of this study to review them. 97 The essential point 

of the und.erconsumptionist views is that the con:;umption power of t'he, 
" working class somehow does not increase in proportion to tne productive 

capacity of the capitalis..t system. Hence"a relativ'e overproduction of, 

consumption goods occurs and th~ cri sis is p~ecipitated. The argument 

iyJbased on the unequal distribution of incarne betw~ the caPitali;t 

class and the working class. Even though it is t' beginning of later 

th~ories on "effective demand", the notion ot.Zvestm~nt in aggregate 
. ~ . 

demand 1s absent, and the psychological fp'ctors. such as those in the 

Keynesian theory do not exist. 
//' 

;1 ,~ 

The evidence in the 'case of M~ is mixed; On the other hand, it 

is not possible to peny it any role either. One interpretation i,s that 

underconsumption may be the effect of the crisis rathèr than its 
r 

original cause. 98 As we shall see, ?uch an interpretation is consistent 

with cert,ain comments by t~arx. Yet., one,can also trace numerous 

references ta support the view that it is a major cause. 

Since we are not trying to discover the only or the "best" cause of 
• Q 
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1 

of the cri si s b,ut only to rel ate technol ogi ca l unemployment to the 
1 

possible types of crises in Marx, we will not be concerned about the 
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controversy. Also, aS,indicated earlier, if cycle~ are to be cQnsidered 

not as individual ones but as a series of fluctuations in Marx's long 

term evolution of capitalism, effects at one time may become causes in 

the following cycles. Even though we will take such a broad view of 

to underconsumption, it will be demon~trated the crise~n relation 

that underco~sumption as a cause of the crisis is consistent with Mar~'s 
1 

1 

view of technological unemployment. This linkage has not been emphasized 

in~the controversy. The most likely reason is that Marx does not ~n-

,~ fhesize h;s v.iews. 

~ 
sorne of the familiar quotations from Marx 

that are refuting the existence of the underconsumption-

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 effeètive consumers. 99 [He a1so points out" 
that the crises are generally preceded by a per-· 
iod when the consumption of the workers is,at its 
highest 1~vel.100 In other word~, the share of v 
jn net output-increases.] 

... [T]he more productiveness develops, the more 
it finds itself.at variance with the narrow basis 
on which the conditions of consumption ~st.l01 

.~" 
[Consumption power of the working class 15°] based 

on antagonistic conditions of distribution, whic~ 
reduce th~ consumption of the bulk of sociéty to a 
minimum vary;ng within'more or less limits.1 02 

... [C]onsumption , from the outset is inhibited, 
since the majority of the population, the working 
people, can only expand their consumption within 
v~ry narrow limit~ whereas the demand for 'labour, 
although it grows absolutely, decreases re~e~ively, 
to the same extent as capi~alism~develop1. 

l ' 

(: 

1 



\ 

" 

i ' 

P, 

./ 

The last reason for all real crises always remains 
the poverty and restricted consumption of the masses 
as opposed to the urive of capitalist production to 
develop the productive forces as though oDly the 
a~S?lurÔ4consu~ing power of society constituted their 
llmlt. ) 

Obviously, the first reference appears to contradict the others 

and has been the key reference for those who attribute no significance 
,/--

The other ref erences ca s t ',gra ve doub.s on 
., ~ 1 ~ <", 

ton,'" 

this view. If underconsumption is not a cause, then the crisis win 
; ( ~:./ 

have to be explained in ter,ms of the falling rate of profit due to the 
1 

increase in W o~ in terms of 'disproportionality. We have already seer 

that even disproportionality can encompass the ~nderconsumption argument 

when technological change and capital shortage'are integrated into it. 

However, if one is seeking a,simultaneouslY valid set of causes, th~ 

underconsumption argum~nt is not compatible with the falling rate of 

profit due to inc~eased W. In fact, ~he first reference supports the 

rate of profit argument. 

J. Strachey sees both the falling rate of profit and underconsumption 

as simultaneous causes. The wage r~te is high enough to reduce the rate 

of profit but the share of v is not high enougn to absorb all the con

sumption gOOds. 105 This is an intriguing argument which is also advance~ 
- , 

by Sherman. 106 The capitalists are trapped in two ways, If the wage 
" 

rate go es up even higher, underconsumption may disappear, but then the 
.------- -

rate of profit is fur;her depressed, and the crisis erupts. On the 
.-

other hand, if W"does not increase, underconsumption becomes a real source 

of crisis. 1 There is no escape. This argument must be dependent on some 
~ , ~ , 

rather spécial relationships which Strachey does not explain. Hi,s 

analysis remains in ~eneral terms. Moreover, he does not distinguish - i 

the falling rate of profit due to techno~ogical change, i.e' l the increase 

", , 



. 
ln q', from the one based on the increase in the '.vage rate. 'VI He 

uses them simultaneously without explaining how th1S can be dor.e. 
, 

Whether such an approach is possible ln the apalysls of crisls rema1ns 

doubtful. As \<le have often lndlcated, Marx l1nks the' increase in q to 

the se~ul~r decrease in p~ 

'1 

In short, Strachey's attempt remains uncle'ar. Its direct relevance 

ta our stu9Y is limited. One can, of course, apply.Strachey's ~tempt 
1. 

to our analysis by arguing that Marx1an technolog1cal change during the 

,~xpanslon periad lS rapl~ enough '50 as not ta 9110w the lncrease ln 

the wage rate ta absorb the increase in the output of consumption goods, 
<l 

( .but not rapid enaugh to check the growth ln W, WhlCh redu.~~s the rate of 

proflt. The fallln~ rate of profit and underconsumption eXlst simul-

,taneously. Even lf such 'a relationship can be achleved, it must be a 

speclal one. \~e will -nat elaborate on lt. 
... 

In the rest of ~thlS section, "~e vlill try to see haVI technolog1cQ,1 . ' . , 

change may be related to the Elements of uDderconsumptlonlst view ln 

~1arx independent of the fall ing rate of profit argument. -:-here are 

three ways ta do thlS: 
" 

(a). \~e can assume thp.t, ln the expanS10n phÇlse,' accumulatlon con-

tlnues at aD hlgh rate. Even though the l'/age rate may lncrease, 1: may 

nat pose a threat to profitabi1ity as long as the productivlty cif labour 

is lncreased jn.exces~ of it. In other words, the share of ~ in ~ + v 

f 11 h h W . 1 08 - A l t' ...\ d b may a even t oug' lncreases. ccumu a lon, accoillpanle y 

technQ10gical change and thi growth in demand for'machlnes, may ma1ntain 

the total demand growing in balance .\·lith the aggregate growth in _the' 

productive capacitY. In other \'1ords, the. construct'lor1;tüf machi nes in "Q 

',," . 

. , 
" 

<1 ' 
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the early stages of the e~pansion,may be{substantial., Since there is 

a lag due to the gestation period of the mac~ines, the increase in 

consumption goods upon the adoption of the new machines is postponed 

for a period. The slower growth i~ v does not pose an' initial diffi

cult Y because it'is offset by the capitalists' demand for the machines. 
f "', 

Once the new machines are intr6duced into the consumption goods sector, 

output of consumption goods increases. SJnce the growth in v has 
1 

\ 

lagged behind, deflati'on sets in. Undereonsumption becomes a cause 
\ 

.( 

that may precipitate the crisis. 

This interpretation is rather similar to the arguments' of Af~alion 

and Robertson as we have r~viewed earlier. The gestation périod plays 
/' 

an important part in if: An obvious criticism of it woùld~be that it 

fails to explain ~hy v should not grow in a balanced fashion 50 as to 

absorb the ultimate increase in eonsumption goods. An answer can be 

given to this. ~en if v grows in a balanced fashion, the fact that 

the output of consumptiolbgoods will increase in the future creates the 
, , 

possibility that the immediate effects when the machines are constructed 
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will be inflationary. These effects have been underlined also by Hicks. 109 

~hile the machines are still being produced, the expeèta~pns' of t\e 

capi ta 1 i sts wou1 d be di storted. They wi 11 trd to over'-Ih~est in ànti

cipation of eve~ higher priees. The ultimat~ productive tapacity 

acqulred in the consumption goods sector may, then, be in excess; of the '\. 
. . 

growth in v. In this case, inflationary forces and 'a lack of foresight 
" 

due ta long gestation period compound each other. Even though under-

consumption can b~" integrated into this analysis, it is not a primary 

cause. At best it is a result of these other forces. Over-;nvestment 

in capital good? due to i~latiopary pr€ssures in consumption go~ds 
:\" 
1 

( 
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felt during the gestation period and the distortion of expe~tati6ns 
eventually read to ~ state of underconsumption. This lS propably why 

~ " 
Aftalion does not use the concept of-underconsumption. Also, ~ince . , ; 

the concept of gestqtion a~d the significance of expectations'due to 
, 

,infl",ation are not explicitlY,dealt with. by Marx, our.i~t:rpretation 

is.a rather liberal one. 

. 
(b) A more Marxian interpretation can be given to undercoJ;lsumpfion. 

T~'is not only compatiblè with the previous chapters but is also 

s'trongly eVident ~ some of the quotations cited earl ier. If the Marxian 

tethnological change is rapid in the expansibn phase, the growth in 

absolute demand for labou~ ~ill be slow. Also, given an ample suppl~ of 

ufn,emPlofed labour at the beginning of the expansipn phase, the upward . 
\ 

pressure on W will be reduced. As a result, the increase in the productive 

c,,:pacity of the, consumption goods mayo exceed the grawth in v. Technological 

change of the Marxian type can lea9 ta underconsumption, relative
r 
to the ~' 

increase in the productive capacity in consumption goods, Technological 

change, then, plays a double role. It limits the growth in v'while 
, 

simultaneQusly increasing producti~ity. It becomes a Double-edged *nife. 

Capital increases output and productivity but also"decreases the workers' 

"ex~hange capacity".110 This interpretation js the simplest way to relate 

un'derconsumpt,i,on to techno l ogi ca l change: 1 Underconsumpti.o'~ i s brou 9ht, (, 
c ". 

about by the antagonistic effects of technologicql change on inc~mè 

distribution and on' growth ;~ out~ut. 
... 

" 

~ince we have assumed a rapid rate of technological cha~ge, a decreas~ 

in the ra~ of profit due to excessive increases in W does 'not appeaf as ' 
, . 

a ca"use of the cr;-s;s. The implication ;s "that the boom will come to an" 

, " 
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end well before full employment is achieveq. It is not the labour 

seareity that precipitates the '~r,;sis by dePtes~s"in(the rate of profit. 

Undereonsumption as a cause of the crisis due ta teehnolàgieal cAange 

is also defended by Lowe. It i s si gnifi eant to note that. Lowe di sc'uss@s 
, 1 
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this ~spect in conjunction with his review of Marx. We believe that his ~ 

1'~na ly~ i s fits in Marx I,S concep,tua1 framework a~d i ntegrates many poi nts 

that we have studi~d up to now. The following quote from Lowe underlines 

this. He states: 

... [WJith,grow,ing capital ïntensi(y, that is. 
increasing capital per capita, the bottleneck 
of capital formation can be overcome only by a 
steadily increasing rate of.saving or, more 

-.'J likely, Dy the continuous lengthening of the 
adjustment period required. In thë interval 
technological unemployment persists and exerts 
pressure on the~age ievel and àn.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 
wou1d ca11 a cumu1ative'deflation and eyc1ieal 
downswiQg.lll [It is important ta note that 
Lowe synthesizes capital shortage and under
consumption ~s a cause of the crisis.] 

The 10gie of our argument is that the reduetions in per un~t costs 

will be more than offset by the deflation following the relative over- 0 

production of the consumer goods. The rate 'of 'profit will fall as a 
• 'i 

consequence of underconsumption because realization cannot take place at 
, -

t~e expeeted priees. J" 

.. 
Another way of looking ft the "samel prgeess would be thjt tft'e_ " 

, introduction of the new machines in the expansion phase enables the( 

) 

\ 

<1> • 

c~pitalists to realize the relative sav;-n'gs in v even before the eonsumption 
o 

goods are on the marke~. ~In other-words, thefr advaneed capital for any 
.". 

. -. 

! \-
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giv!n level of 6utput decreases before th~ output is èven produced: 
o ~ 

But once the goods come on the market, the rleflation process eliminatei 

the initial gains. The rate of profit falls. , 

Theil esse<~tial ideas in ou'r int-erpretation are clèp.r. However, 
. 

such an explanation of underconsumption encounters many of the 

familia~difficulties that we have cited throug~ut the studY. The most 

important one is the employment creation aspect in the construction of 
< , 

the new machi nes. Even if the adopti on of the .new mach; nes m9Y di spl ace 

labour, tbt-J!!.!tial net investment in ·machine const!.~ction may have ta be 

substantial. The initial increase in employment and'income may be 
... 

substantial enQugh to reduce the possibility of underconsumption in the 

future. If the case is such, not underconsumpt~~on but the increase in loi 

due ta investments associated w;th thè c~struciion of the new,machines 
~ ~=1~ 

may precipitate the crisis. .. 

A second difficulty is that since the prosperity peridd may not only 

b~ characterized by technological change of the Marxian type but also by· 

expansion on the basis of ~ g;ven 'q, it is not obvious why the demand for , 
labour could not grow adequately 50 that all available labour ;s employed 

~ . 
" an\! v increases in balance with the increase in the outPflt of -consumer «< .. 

goods. 

{~". 

Finally, given the.absence of e~phasis Qn ~he part df Marx with 

respect to labour displacing technological change in the expansion phase, 
'"' n..1 -

it may be ~gued t~at technological change'and underconsumption cannat 

even be depicted as, a cause in Marx. 

Even though we cannat counter these possible criticisms by a~y 

\ 
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s~~cific references to Marx, our contention is that if underçon~umptibn 

is to be'seen as a primary cause of the crisis in Marx, then labour 

displacing technological change in prosperity must bé the fundamenta~ 
(' " 
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expl ana tory element. Otherwise, underconsumption as a cause"'has to be f 

.. 
di'scarded. 

(c) A third way ta relate ' . underconsumptlon ta crises would be to 

s~e it not as a cause of the/crisis, but as an effec~ of it. Then. it 

can be argued that in~the expansion phase, accumulation in, general far 
• 1 

exceeds the growth in q and exhausts the supply of labour. The resulting 

shift in the income distribution in favour of the working class due ,to 

t.he l,arger increase in W r~lative to the increase ,in productivity reduces 
\ 

the rate of profit. In the downturn, even more sophisticated machines 

are intraduced. The displacement of labour reduces the share of v in 

s + v faster than the decrease in net output. 112 Then. underconsumption 

becomes an accentuating influ~nce. This is essentially the same typ~ 

of argument followed-in the discussion of the effects ~f the falling rate 

OT profit. In this case, underconsumpt'ion a.nd technologièal change are .. 

not primary causes of the crisis. They become effective after the 

intensif y the downward spiral. 
1 

" .. crl~1s, and they 

In summary, underconsu~ption as a cauSé of crisis can b~ derived 

from Marx·s analysis of the effects of'technological change. It can 
i . 

also be seen as an effect of the crisis which. in turn, aggrava tes the 

contraction in employment and output. 

/' ' 

'. 

\ 
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7. Technological Chan~e 'and Recgvery 

(1 

In this section, we will analyze the significance of Marxian 

technqlogy in bringing the"depression ta an end and starting the 
~ 

recovery. W~ have already indicated that in Marx, there is no chranic , 

-state-of underutilized capacity, i.e., chrbnic depresslon. F. Engels, 

in the preface to the En'glish edition of Ca~ital states: ':~~\dècennial 
\\ 

cycle o,~agnàtion, prosperity, over-production and cr;sis, evey re-

current fram 1825 to 1867, seems indeed to have run its course, but 

anly ta land us in the slough of de~pand of a permanent and chronic 

depression. ,,113 This;s a v,iew' which cartrfc;'-.b.e attributed to Marx. 
1 
~ 
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The depression in,Marx is a phase of adjJ~ment :hich~tores 
prof; tabil'ïty and prepares the conditions for the sUbseque,nt expansi on. ~ 14 

The main ernPh~sis is on the rol~of capital destruction in a depression. 
-i 1 

Th " 1 . f . t . 11 5\ lS requlres sorne carl lca lon. 

-Sorne machinery and equipmen1: remain idle and undergo' material 
~ 1 f 

decay. Depending on the leng~h of the depressian, they~may be comp1ete1y 

lost ta the economy.1l6 Also capital goods in general becorne devalued ~" 

due to deflation and low rates of return. 117 Many firms,/unable ta 

.. recover their capital at the old values, g@bankrupt. In fact, Marx 

sees this as the main ~orrn of capital destruction. 118 This is intensi

fied by the fact that debts were incurred on t~e basis of pre-crisis 

e»j)ectations. He says: "The fixed charges -interest, rent - which were 
• 

based on the anticipation of a constant rate of profit and exploitation 

of labour, remain the same and in part,cannot be paid.,,1l9 

• 
,-

-
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Marx 'avso sees the root~ of e~pansionary forces in these phenomena. 

"Ul timately, the depreciation of the elements of constant capital would 

itsell tend to raise the rate of profit.,,120 Bad debts are eliminated. 
/ 

He also argues that the rentier class ~/ill benefit and may be "more 

enterprising than" thèse who are now ~ankrupt.121 The rapid fall ln 

the prices of raw materials helps restore profitability. We can also 

'intl"oduce central izatior:1 and concentration as an influence. As the less <, 

efficient 

, markets. 

firms get eliminated, the mor~ effici~nt ones capture their 

'\ 122 IIThe old capital ists go bankrupt. \ Norma~ capacity and 
~ ~ 

profitabil ity are achiev.ed by the remaining firms. As idle' machine'ry 
1 

and equip~ent undergo material decay, eventually the demand for rePlace-

ment w~ll be revived. ~ven-though~Marx does not emphasize replacement 

on the basis of given technology, h~.clearly argues that new machines 

w; 11 be i ntrodu,ced. 123 

The ro1e 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, 

thls avenue to rêstore profitabi1ity is b1ocked: As we have seen, Marx 
, 

is not consistent on this aspect even though ne, at one point, argues. 

that "the redlJction of wages below the average ll will be a factor ~n 
, 

returning profitability.124 O.n the other hand, the stickiness of the 

wage rate, has al so been interpré{ed as a sourçe of eventua1 recovery.125 

The argument is 'that 'the consumption demand does not.: fa 11 as fast as the 

contraction in output and eventually arrests the downward spiral., If 
, 

this is a reason for recovery,' it must be seen in conjunction with other 

factors such as centralization, redùction" in the prices Qf caRital goods 

and raw materiaV" and the el imination of debts. We have not found any 

c1ear evidence in Marx for supporting the view that the consumption 

,<f, 

/ 
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demand is a cause of the recovery process. What is implicit in th~s 

'view i s that the're i s a syrrrnetry, between the forces that may cause o~ 

intensif y the crisis and the forces thàt end the depression. According 

to this argument, if underconsumption is a force contributing to the 
4 

~risis, then recovery must be due to the e1imination of underconsumption 
1 
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as a negative force. Given Marx's emphasis on the rapidity of labour 

saving technology in a depression, it is doubtful 'that consumption demand~~ 
can be shawn as a factàr in revival. This point'will be elaborated upon 

later in the present section. 
-'" 

The foregoing brief summary of the comments made by Marx in reference 
1 

to recovery are general in scope. The reason for it lies in the fact that 
J' 

Marx's comments on th~ forces bringing about the recovery pre ev~n les? 

coherent or synthesized than his comments on the, possib,le sources of the 

çrises. )~nce our objective is not to study the forces behind the 

recover~ per se but to see the significance ~f'M~X's technological change, 

i~ thi.s 'process, we will not attempt,,·to give interpretations. to all the 

possible sources of recovery. 

Marx emphasizes the introduction of labour displacfng ~achines in a 

depression. We have already examined'the theoretical strength of this 

contention. Assuming that Marx is correét, it would, then, appear that 

such(j.techno1ogical change can hardly be a factor behind recovery within' 

the logic of the Marxian analysis. , Stated differently, the direct effects 
l ' " 

of technolagica,l change 1 i .e~, its effects through spending and employment 

in machine construction, and displacement of workers upon inst,all ing .. 
~ .the machines should be negative. 

According to this, the construction of the new machines will not .. 

" \ 
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\ increase the aggregate 1 evel of ~Pl oyment. They wi 11 be fi nanced 
-. 

through the di versi on of money and rea 1 capital fram thei r other uses 
f' .... ~l ... 

' ......... ';n the economy. Onlya reallocation of existing capital wi'll take 

" place. not a net accumulation. Upon the adoptiQn of the new machines, 
<1. 

.' \ 
\ 

\ 

the ag'gtegate level of employment will fall because of the displacement 
\ 

effect.\Such interpretation is clearly consistent with Marx's view of 

technolo-~ical change. It also shows that even if W i~i9id. a relative 

increase in cOnSumption as a possible so~rc~ of recover)may not 

materi al i ëe because the di spl acement of workers may 9ffset the effect 

of a i::igid Wand 'Still reduce the total variable capital advanced. 
, 1 

Such, tecnnological change will also have seconctary,kffects. Since 
1 
1 

the Marx.ian technological change reduces per unit cost /of production. 

further deflationary ~ssures can lead to more bankru~tcies and enforced 
>4 ~ 1 \ 

idleness of r~al capit'l in those' firms competing wit1 th~ ones :that 

, insta 11 the new machi nes. 
\ 

The negttiv~!!~cts of suc'h :echnolog,ical change in the metho~s 

of prdduction in a depression have also been indicated by other economists. 126 

The implications of Marxian technology in a depression hàve a certain 

10gic that is tenable if one accep'ts the premise 'that labour displacing , , , 

technological'change is significant in a depression:, Then, the pri~ry 
~ -

'-
1 motivation of capitalists will' be to reducer!4the costs of production wi'thout 

increasing the lave1 of output. It will be very u~like1y that th~re will 
, s 

be compensation -in 'its broad sense due to net accumulation, given the 

depresse,d conditions. 

Moreover, temporary shut downs and dism; ssal of workers by those 
, 

firms planning'to buy the new machines are more 1ike1y. In other j,l/ords, 



\ 

the dis'placement of workers may'precede the construction of the new 

machines. Then, the conversion of v ta C will precede the adoption 

of the machines. In the absence, of crisis it was difficult, as 

frequently pointed out in the earl ier chapters, ta, give meaning to 

this process." Urider normal conditions, it is more v{ea1istic to assume 
" , 

that the firms, which purchase the new mach; nes continue to operate 

while the machines are built. The depression condi,tions, however s 

\ 

raise the possibility tha~ this may not acc·ur. The- firms may' not even 

. be able ta cover their running costs when they use their older machines 

and cryoose to shut down until the new machi nes are bu il t. 
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The foregoing analysis implies that the Marxian téchnological change 

is primarlly a~negative force in- a depression. Its contribution to 

recovery is not clear. At best, its positive effect is through the 

, restoration of profitability in some industries that introduce the new 

machines and the effects of this on the expectations of capitalists. ,We 

need not seek all possible indirect ways through which Marxian technology 
c 

may hasten recovery. By far the most important effect appears to be 

negative'. One possible source of recovery due to such techno]ogical 

change would be net accumulation..i.n the economy due to widespread demand 

for the machines. In a depression this is' not likely given the pess;m;stic 

expectations on the part'of the capitalis,ts. 

In summary, the recovery in M~rx cannot be explained through his 

" technological chang~. Other stimuli ta accumulation must be sought. , 
~ 

Marx lists stimuli such as lt new markets ll
, and new "social wants. 1I127 H~, 

does not, however, link labour displacing technology to them. Whatever 

" posltive effects it may have, for example, through centralization. 

\ ' 

\ 
~) 
~~ 
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capturing markets and faster obsolescence which may-lead ta increased 

demand for capital goads elsewhere, its direct effects on employment 

are primarily negative. This would have ta be the result if these 

mac'hines do not call forth net accumulation. i.e., H they can be 

constructed through the diversion qf money and real capital in use 

el sewhere. 

On tne other hand. if techno 1 ogi ca 1 ch,a'nge i nduces net i nvestment. 
t, \ 

<Ii \ 
then Marx's technological change can'a1so lead to recovery. This _ 

\ ;-
change in the premise would, hOwever, undermine much of Marx's analysis 
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because it would not be consistent with his general view that technological 

change occurs main1y through th~ conversion of v,in use to C. This 

• view can hard1y explafn the increase in accumulation ~hich is necessary 
.', 

for a recovery. In short, given the total Hy of our analysis in thi-s 
, 

study, Marx's limited view on"ltechnological change cannat explain the 

expansionary forces leading to a recovery in terms of labour displacing ... 
machines. Our i'nterpretation' differs s.ignificantlY from that which is 
1 -" , , 

. advanced by Samir Amin. He do es not specifically .. refer to Marx in this 
D -, -

context. However, his analysis is cle'arh ;long the Marxian 1ines. He 
1,' , , 

sees the recovery arisi~g f,ro~,i"the sudd~n investment called for by the 

construction of the n,ew machines. ,,128 The implicit assumption is i!'hat 

thère will be a net accumulation associated with these new machines. 

Given our ear1ier analys'is in ChJpters III ·and IV. we find it difficult 

to attribute' sl,lch an interpretation ta the introduction of labour dis-

placi.pg- machines i,n the Marxian context. 
1 
" 

• 

l' .' 

( 

-.If 



/ 

8. General Eval~ation of Sorne Important Issues 

In this sec~ion, we will analyze and evaluate sorne q~estions that 

were raised at the beginning of this :hapter as well as sorne issues~ 
tha t were referred ta bu t not fu 11 y deve 1 oped . We wi 11 undertake the 

evaluation of the followfng: (i) Relationship of capital shortage to 

Icycles; (ii) Unempioyment in ,depression and long tenn unempld~nent; 

,(iii) Frequ~ncy of cycles an,d technological change. 

lined that our discussion will only emphasize thèse 

relevant to our study. 

(1) Relationship of Capital Shortage to Cycles 

It must be under-

a sl1-ec,ts di rectl y 

\)~ 
-' 

One important question raised at the beginning of this chapter 

Çoncerns the role of real capital shortage in cycles and the recon

ciliation of the long term model based on this concept with cycles. 

The discussion of crises can be used to give sorne meaning to Marx's 

prediction on the secular tendency of the aggregate level of ~mp1oyment. 
1 

Jt m~l be arg~ed that depressions may 1ead to a capital shortage in 
, ~ 

the long term .. When we analyzed the trisis-free long term accumulation, 

~e imp1 icit assumbtion was that the old capital in existence was fully , 
recovered. In other words, premature ;crapping of the old)machines or 

materia1 decay of a part of the existing capital stock because of under-
" 

(t,· utilization did riot take place. In a depression, however, these 

possibili~ies become real. The longer the depression. the more likely 

an actual physical destruction of real capital will be. MachiAPery and 
""\& '" 

equipment which would have been used ta employ labour under normal 
", , 

conditions may eventually be lost ta the economy. 

.. 
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A1so, the possible introduct~on of ev~n more sopnisticated new 

machines by some capita1ists to reduce their costs of production by 

disp1acing workers is hastened by,the cut-throat competition in a 

depression. 129 The older mach~nes, whi.ch would have been ii use under 

normal conditions when such competitive pressures were not as severe, 

are forced to permanent or temporary id1eness. In theGformer case, 

the machines may not be profitable enough to be put into operation even 
\ 

if recavery starts. This is equiva1ent to an actual destruction through 

material decay. In the second case, the increasing demand during the 

recovery may bring the machines back into operation. 130 One cannot, of 
'\ 

course, say which will be the predominant outcome. This depend_s 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. In short, the depression phase may be a phase of actu~l 

destruction of real capital and, hence, the destruction of the means to 

equip workers in the subsequent recovery, regardJess of how such 

recovery starts. 
1 ! 
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In this framework, the depression period serves ltke wars or natura1 

calamities which can reduce the quantity of real ~pita1. Technological . '. 
change in the depression intensifies the magnitude of such destruction if 

it takes place on a significant scal1r. Marx clearly sees this ta be a 
" . 

significant force. He says: " ... {C]ompetition compels the replacement 

of the old instruments before the expiration of 

their natura1 life, especially wh'èn decisive changes occur. Such pre~ 
.1. 

mature renewals of factory equipment on a rather large social scale are. 

main1y eilforced by catastrophes or crises." 131 The rate of adoption 

/ (,.., 

, 
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which would, under nonnal conditions, be determined by the compftrison 

of the gains due to the acquisition of new machines with the loss~s 

involved'in scrapping the old machines is no longer:- detennined sol€ly 

*" by such considerations. The low rates of profit or even partial losses 

in recovering constant capital in a depression lead to pr.èmature 

obsolescence and can lead to actual destruction of capital. ~conomic 

ca1culations may be distorted by the general effects of the depression 

and uncertQinty . 

If such actual capital destruction intensifièd by Marxian technolo

gical change is significant, the economy will have to 'produce an 

equivalent amount of constant capital to replace that whic'h has suffered 

material extinction. This is the only meaning that can be given to 

destruction of real capital in a depression. Under riormalt.conditions, 
\ ' 

if the existing machines are not brought back into operati(])n because of 

the competitive edge gained by the introduction of the new machines, the 
~ 
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produc'tiv.ity gains should normally offset the 1055 of the real capital. 132. 

Clearly, this calculation îs complicated by the effects of the depression. 

The implication of actual capital destruction through materia1 decay 

i s that the 1 abour absorpti on in the recovery wi 11 be r.endered more 

diffi~ will also be accentuated by the fact that each successive 

depre~sion wi]l acceler'lte the rate of i~c...rease in q. Thus, the destroyed 

capital must not ,only be replaced but a1so its n'lagnitude must grow if an 

-equi va lent amount of labour i s to be absorb~d. 

The foregoing interpretation, which is nowhere a~plicitly stated by 
, 

Marx, is. we believe, compatible with his view of technological change in 

a depression. We can usè this interpretation.in order to reduce the 



'/ 

dependency of Marx 1 s long tenn capHa 1 shortage mode 1 on the fa 1'1 i ng 

rate of profit because of technological change. Similarly, if the 
, , < 

depression phase if'characteri'Zed by' the Marx'ian·technological change, 
.,... 

the ra,Pid rate of growth in q acquires a cl-earer meaning. Each succes· . , " 
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sive depre::;sion accelerates the growth in q due to competitive pressures. 
• t> 

The recovery and expansi on phases may encounter a l imit, basàJ on the 

increaseq requirements for advanced capital. Then, real accumulati on 
,r 

in equivalent periods during successive recovery phases will have to be 
<1 ~ 

greaier and greater if thef;same nurnber of workers are to be absorbed. 

The stimul us ta i ntroduce labour di spl acing machines. which appears to 

be much weaker under the crisis-free conditions, is strengthened Oy the 

.competiti~e pressures in a depression. 

This analysis also reduces the dependency of the Marxian lon9 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. Capital shortage rather than excessive growth in popu'lation 

becomes the underlying cause of the long term unemployment • 

. We bel ieve that the long tenn accumulation model as analyzed "in 
y 

the 1ast chapter becomes more coherent if it is modified through these 
, 1" 

effects of crises. Marx offers the elements of such a reconciliation, 

but he does not perform this task. COllsequently, his crisis-free long 

,term a~cumul atiO!} model remains weak. If such a synthesis of the 

cycl ical effectf with Marx 1 s long iterm accumul ation l1lodel i s accepted, 

then the capital destruction effects of the depression may be large 

enough to offset sorne of the subsequent increases in productivity, arising 

fro1m technological change, which will absorb labour when advanced as , 
"-

capi ta 1. These periodi c destructions, in add i tion, to rapid i ncreases, 

., 
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in q. wil·l reduce the rg te of secul a r ,i ncrease in the abso lute demand 

for, 1abgur. incr~~sing level s'of unemployment even with low rates of, 
\. 

growth in population. w;ll'be possible in t1:eJong term. 
1 

Even though our i nterpretation does not vioîate "the Marxia~ lbgic" 
. ' 

'the familiar objections can'still be 'rais,ed. ,for example. the validity 

?, '-of the Marx'jan premise, th~t such ,technologica1 change will be widespread 

in a depr,ession. In addition, real capital destruction in a deeress'ion 

will 1argely depend on the'duration of,t~is ·p~.ase. The rQlt€;bf thé! 

premature obsolescence of the old'mac;hin,es as an element i·n this des-
'. 

". l' truction should not be exaggerated. 

'. 

T~e qJ.lesti on of th~ rol ~ of capi ta l shor:ta,ge l.ead~ng. t~uent, 

crisis ;s more comp1icatEld and. once again, not discussed by Marx. We " 
• J , 

can, undertake a 'rather" specul ative approach 'to it without analyz1 ng' all 
l -

of the complexities. This is ,.essentially a rest~téme~t of" our iflter-,. 

pretation of the disproportionality argument in terms of,capital shortage. 
o , 

It can be argué<1 that in the upswing., tne output and surpl'us do npt grow' 
, , 

rapid1y enou~h b~cause of prior: capital destruction and that the shortage 

of rea1 capital, not of money., prec'ipitate.s .the crlsis. 
• 0 

The di spropor-

tiona1ity' argument as discussed ·e'arl.ier should be ~nte~~ated ,i'~to .this., 

" The crisis can erupt well before full emplayment is achieved,. The 
,0. > , ~ 

economy will nat possess sufficjent-capital to,maintain i1:5 ear11er rates 
r " 

of expansion: The\crisis will be pre~eded by increas,es 1n ... the prioes of 

raw materfals and machlnes. and the ra'te of profit will fall, , , 

\ 
-; 

(ii) U~employment in Depression and Long Term &Jnemplo,Yinent 

Ma~y of the points that should proper·ly belong to thi's section have 
, ' , , 

, ' 
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fi 
been ref'erred to .earl ier in conjunction with capital shortage. One 

) "J " 

important point ,is that Mar.x's secu.1ar unemployment must be understood. 

as one which is c~ronic. Our discussion of long term accumulation 
~ 

illustrated the substance of this point. If the Marxian unemployment ' 
, 

is to be\seen only in depressions, then this secular argument has no 
--

meaning. Limiting unempl~oyment to depressions only ;s not consistent 
\\ ) 

with a permanent reserve army as capitalism develops. Theri, the economy 
A' '1 <> 

would fluctuate between periods of full employment during booms and 

unempl oyment .duri ng cri s~\ It i s our i,nterpr~,tation tha't _Ma lx 1 ~ 
'Unemployment is not of this type. A consi~'tenf intérpretation should 

"f .' , 
be that the level of unemployment will become higher and higher when it 

, 

is ~easured during the successive periods preceding the crises. i.e., 
l' ", 

during the peak prosperity peri ods. 0 It cannot be cl a imed that Marx i s 
1> 

cle~r ~n this point. Hence, a definite judgment cannot be made. 

The explanation of the crisjs in terms of the falling rate of profit 
• caused by the increase in W tends to give sup'port .to the interpretation . " 

that Marx's growth model is a sJ~e~ of periods characterized by mbre or , , \ 

less full employment and also by periods of depression with high le'vels 

of unemployment. -This could still De' consistent w1th seculpr increases' 
-

in unemployment if the avérage level of- unemployment during the totality 

'of each cycle is u$ed as' the index. This is not, howéver, consistent 

• wi.th the treatment of technologic;,al change and relative scarcity of 
t-

e ~ 

ca~ital which constitute the.main ~essage of Marx's·long term prediction. 
, 

One would, then, have to explain how the shortage of <ilapital is overcome • 

so that the boom periods can offset ,the levels of unemployment caused by 

crises. In effeèt, the capital shortage argument would have to be 
... """"" ==~= 

discarded. 

\ 
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The Marxian technological unemployment, if it is to ~ave any 

signif;~anc~ in his analysis, must also be sought in prosp'erity periods. 

Obviously, most of our hi.storical experience disproves this. 133 ~hether 

~ the recent experiences, which indicate high levels of unemployment even 

\ 

in prosperity, are oroof that Marx's prediction is being realized ;s a 
tJ 

4 
question t~at requires empirical studies. In IICapital Accumulation and 

Unemployment in Postwar Ital'y,1I1~4 Pierluigi Profumieri argues t~at, 
, 

due to the incr~e i~ q, unemployment has been observed, even in prosperity 
AI ,.... • 4 Jo 

periods. He points out that each cycle started with a higher q. Moreover, 

he does not see the rigid wage as the cause of the increase in q. 135 Our 
1 1 

objective is only ta, preserrt the 10gic,o! Marx's analysis, not to ,~est' 

its empirical validity. 

The fa'iin~ rate of profit as a cause of the crisis does not ap~ear 

to fit our interpretation. If our interpretation of Marx is correct, as ' 
" 'capit",alism develops, the causes of c~ise1 should be explained Jess and 

less in terms of the scarQity of labour. Disproportionality, underconsump

ti~n and caRital shortage must he ,the elements behind these crises. On 
\ 

the éther hand. it can a1so be argued that crises due ta the wage (ate, 
( 

i.e., the falling r~te of profit, need not imply that the boom period is 

associated with more or less full empJoyment. Such an explànation wou1d , ".- . 
.) , , 

'have to depend on monopo1istic elements, for example. on union strength, 
1 1 

or other factors such as dual markets and immobi"l ity of l"abour. Even 
'", though we have, ~t times, iRcorporated 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 mode1. A thorough ~tudy ofethese e1ements 
. 

would take ,us into areas which a~e beyond the objectives of this stud~. 

A fine.1 but important point "'still remains in rela~ion",to capital 

/, 
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/ shortage. If the Marxian long term model is characterized by capital 

shortage, one may ask whether the Mar.x1an cycles '.'1111 De of lncreasing 

ampl~tude over time. 
1 

In fact, given the llmited growth ln capltal, one 
~ 

would expect that outRut would rise at slower and slower rates. Hence, .. } 
~, 

crlse5 Jùe to relative over-production should be less frequent. As 

Bernice Shoul points out, prosperity and depression should -become less 

distinguishable. 136 If this lnterpretatl0n is accepted, then our long' 

term accumulation model, as analyzed in Chipter IV, can be studied with-

3')1] 

out crlses. If crises can be 19no'red" then our previous cntlcisms will 

still hold. Yet,,·Marx clearly sees cycles of increasing amplltude, which 

occ-ur more :frequently as new machl nes are introduced :'137 However, he . 

does not explain why this should be the case. 

(1il), Freguency of Cycles and Tethnological Change 

We have pointed out that the M rxian decennial cycle based on the 

replac'ement of constant capltal 5 not conslstent wlth hi'S :=mp~asis on 

con ti nuous lch not only changes the ~nys1cal 

durabillty of the machines also the rate of obsolescence. He argues 
1 

,that the new macrines will have a longer' physical life- span but also that 

competltlon, through furth~r technologlcal change, ~111. force fa'ster, 

~ates of obsolescence. 138 Given the alleged rapidlty of t~e lncrease in 

q, the latter effect appears to be the domïnant one. In other l'lords, . '. 

the advanced constant capital would have to be recovel'ed ln shf~er and 

shorter penods while its size grolvs ln absolute terms. in :t,tlS sense, 
f I

Q 
• 

'" the dlsruptive.effects.ôf technologlcal change wl11 pe moré frequent. 

They can cause or accentua te the c~ls·is. ThlS rapiàity of tecbnological 
1 

change must be behind his contention~hat the cycles will be, more 
,~-
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frequent. 139 He d6es)1ot. however. elaborate on it. 

This argument can be rel~ted ta his claim that the tendency t~ 

over-produce is inh'erent in" capitalism. 
l 

Due' to the possibility.of 

further technological change, the capitalists try to recover their 

advanced constan~~cap;tar_in the shortest possible time. They adjust , 
1 

their output to their {Jroduction capaci,ty and nQt' directly to demand. ~40 

They tend to operate their plants at near full capacity by devising 
• 1 

methods ta i,ntens i fy the work effort. by tryi ng to extend the work day, 

or by having' extra oshifts through the utilization of the same ~rkers. 

Each capitalist thinks that he c~n ~eli his output without difficulty.14l 

Thus, imbalance between demand and output ~a~ lead to crises. Such 

inibalance' or dispropor,tional ity need not occur in a11 industries. "For 
1 

a crisis (and therefore also fQr over-production) to be general. it . 

suffices for it to affect the principal commercial goods. 1I142 The important 

point is that Marx sees the effect of the-increàse 4n constant capital 
\' , 
'f 

on the behaviour, of capital i sts when the latter ,are constantly thr_eatened 
, " ~ ' .. , 

, '" 
by technologica1 change that may subject ~heir, ëapital to ,'Imôral " 

'd ..' 11143 epreclatlon. 
~ " 

Conti nuit y of production to r~cover the advanced 
'/ ' 

capital in the shortest possible time becom~s an objeétive ne'cess\~y. 
'; 

Hence, ,over-production becornes an inherent, tendency. We have, ho'wever, 
- ' ~ ~ 

pointed out that his capital shortage ~rgument ~ould tend to weaken 

this tendency in the long ~erm. Ne'vertheless, a relative over-production 
? ~t t~ 

with respect 'to consumptiàn pow~r of the working class' is still possible' 
1 

'even ,though the total output may ténd to grow at 16wer rates. 
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CHAPTER VI 
\ 

CONCLUSIONS 

Since we have stated many conclusions throughout the study, we 

wi 11 not, repea t a 11 'of them. Wë wi 11 1 imit the present chapter to a 

brief summary of the mare fundamental conclusions that can be derived 
'li 

from Marx's analysis. 

Marx's approach to technological labour d~~Placement is most 

clear in his short term model which excludes accumulation. The con-

struction and adoption of the machines are fipanced through the 

restructurfng of capital which is already in us~. This process involves 
.( fi .~ 

~-' 

an iricrease in constant capital at the expense of variable capital. 

Hence, there is an absolute'diminution in the amount of variable capital 

advanced. With a given wage rate, the absolute level of e~ployment 
o 

a deereases relative'to the periods preceding the construction and adoption 

of the new machines. E~en though there are sorne differences such as the 

role oi constant capital, the model is very similar to the one advanced 

--~ -------\ 

by Ri cardo. 
J4 

The'long term crisis-free model incorporating simultaneous acc~mu-

latiop and technological change is the basis of Marx's argument that 

, , 

, 
d 

i:'J 

'-, 

"". 

, 

,0 
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~ . 
the absolute level of unemplOyment will increase in the long, term'even 

\\tlOU9h the absolute level of employment will also ir,lc,rease. This model r ., 

depicts the MarKian race between thé labour displacement effects of 
.~ ~. 

teohnological ch~nge and the labol1~ absorp,tion ~ff'ects ôf net accumu-
o • .). 

lation .. Repeated ~atem~nts by Marx indicate 'that he bel ieved that ~ 
• 1 

the rate o"f accumulatio~'\"ou'd 'e~ceed t~e rate of "increase)n 
, . / . 

" ~ respect, to 11.. Conseque!}tly, th~ absolute level of'employment , 

C wi th. 
. 

i nèreas'es. 

Man's chélice for the ir'lc'reasê ,~'1 the absolute ]evel O,f emplo?Went does 

" n9t, however', aecessarilY follow fromCni.,s ana1y5is. " \.,,~ 

He could a1so hâve argued that the organic composition of advanced 

capital will increase' fa"ster than the total increase in,capital. Then, 

the abso'lute îevel of emploYI!lent wou1d fall over time. We will"return 
... • Il \ 

4 " ;... Il 

i ~ to this' a-5pect s~ortly. 

-

• r 

o' Marx ' s'long term crisis-free model i? based on a relative cêipital 

shortage w?ith respect to the available sup'ply of labourt-' i .e~·, the 
'" 0 

growth in the stock ~f capital will not be large enbugh to ~bsorb the 

additional entrants into the labour force~ This relative shortage, • 
. , 

"'according to him, ;s caused by two factors. Firstly" the rapid rates 
• j 

of increase .in the, organic, composition of c,api'tal _incr~~se ·the amount 

of commoditiei'that.must be used-as const~nt cap~tal to equip t~e 

addi'tion:'l ~rkers: ri~nce, ,t,he rat~ of g~owth in total capi~l may, 

not"qe suffici~nt to perform this task. ,ObviouslY, the rigidity of , , 

capital-labour coefficients lies behind the argument that the're w0l.1 . \ , '. 
be unemp\oye? workers. Secondly, he introduces the conèept of the ~ 

falling rate of-pr~fit as a secular tendency. to argue that the r~t~ 

of accumulation will deeriPse over time. 

Cl 
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• 
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We have called the first explanation behind the~allegéd rel'ative 
-

capital shortage the direct effect of technological change. The seconp 

effect, 'i .'e., the effect of an increase in the organic composition of" 
o 

capital on subsequent accumulation, was called the indirect effect. We 

have seen that this indirect effect~is untenable. Marx fails ta S.tlOW 

why technological change will reduce the average rate of profit in the 

long term. 
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" 
Our analysis of ~he MarXian crises with respect to technological ~ 

change and technological unemployment was a speculative attempt to 

synthesiz~ the long term unemployment, when Say·s Law holds, with 
( 

cyclica1 unemploymenf, when the capital st~k is underuti1ized. 
I/v-

The relationship of techf1ological unemployment ta crises in r1arx 

is not· a clear one. We have 'adva'nced al ternative interpretations. 

The most~~lear argument_ ]inking the two is in terms of the undercon

sumptionist v;ew in Marx. Techno1àgical displacement depresses the 

rate of growth in v be10w the rate at which the output of consumption 
, .l 

goods increases. Hence~ a d,isproportion occurs. If such disp,:,oportion 

characterizes many industries, the cri~is may start. Alternative1y, 
# , 

underconsumptian caused by displacement may be an accentuating fàctor . 

ln, a depression even though it may not be a fact()r in starti ng the 

cris1s. This argument can be reJated tb the adoption'of labour 
Il 

displ~cing maGhines after the crisis sta~ts. 

The falling rate of profit, ca~sed by the increase in the wage 
r 

~ate during the boom, can a1so b~ seen as an expl~nation for the ,r 

, 
cri sis. This clear.1y is not consistent with the argument b~sed on 

ùnderconsumption. In this case, techno10gical displacement is not 

\ 

" 

\ 

\ 
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suffic;ent to check the growth in the share of v 'during the bbom. 

Accumulation exceeds the rate of Marxian technological chang~ and 

exhausts the available labour supply. The new machines are introduced 
1. 

in the downturn or depression in order to ,redoce costs and to gain a 

Qompetitive edge. In this way, technologica1 unemployment can 
f 

accentuate a crisis which ;s ;nitially eaused by the falling rate of 
( 

profit. In the downturn or depression, general compensation due to 

net' accumulation may not take place, given the business conditions. 
• > • 

We have also seen that the disproporti onality argument as a possible 

cause of crises can also be related to technological change and 
1 

unemployment in a much more complicated manner. 

One can ~ake two important observations about the relation of 
... \ 

technological change'" to crises in Marx. Firstly, even though the . ( 
role of technological change as a primary causal factor orlan , 

accentuating force in crises can only be speculated upon. one can 

assert much more forcefully that Marx1s technological change cannot 

pl.ay an \mportant part in ~tarting the recovery. The total ity of 

our analysis indi~ates that Marxls technological change. assuming 

that it is widespread in a depression as he claims, cannat be seen { 

as an expansionary force . .In fact, the conversion of variable 

capital ~already in use to constant capital woulcj worsen the depres

sion in terms of unemployment, without"necessarily leading to a net 
,;l 

expansion in output. Such teéhnological change would only enable 

sorne capitalists to survive by driving others Qut of the market. 

Only in an indirect fashion such a competitive edge may encourage 

~-:accumulation on the part of the innovative capitalists,who were 
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able to raise théir, rate of profit. However, even then, it is nct clear-
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why such a recovery in the rate of profit by sorne capita1ists should 

1ead to a net accumulation in the economy as a who1e. The 'result may 

'simply be a process of centralization. Since Marx does nat see net 
~ 

accumulation as ~ prerequisite for the introduction of the new'machines, 

his t~chnological chan~~ cannat be used to explain the forces behind -
net accumulation which may start the recovery. 

1 

A second observation with respect to crises is'that, if one is to 

achieve a consistency betweèn Marx's long term teèhnological unemploy-

338 

\ 1 

ment and unemployment during crises, one must, somehow, introduce the \ 

alleged capital shortage into the analysis of crises as well. \.TÇ(àng 

term argument, as we have seen, is dependent on this alleged s~ta~e. 
1 

Since the crises are but phases in the long term growth process" capital 

shortage must also be related to them. ,We have shawn that, if one accepts 

the Mar~ian \gument tha\labour displacing "techno10gica1 change is widespread 

during the crisis, one can then attach sorne meaning to capital destruction in a 
~ 

crisis and also to the alleged rapidity of the increase in q. The crises 

will be reinforcing th~ secular tendency. Such an attempt to reach a 
r 

consistency would, however, al so imply tha,t, in the long term, crises 
{-

shou1d, for the most part, be caused by underconsumption~~d other types 

of disproportional)ties, but not b) the periodic increases in the wage 

rate due to the elimination of the industri~l reserve army. In other 

words, even the prosperity period~ should be chara~terized by high 

levels of unemployment, i.e., by wor~ers who cannot be absorbed because 

the available ,capital is not suffiGient. Ouring the crises when Say's 

Law doe~'not hold, the level of unemployment further increases. However,' 

even. if the crisis does not occur, there will De "ong term technolagical , 

unemployment. 

, '" c 

Iffr 
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, 1 
Marx~s analysisca,n be criticize-d on severa', grounds. One can 

question the assumed rigïdity in the production coefficients involving 

labour 'and means of production. One can'criticize the alleged techno

logical bias which always~ncreases the organic composition of advanced 
o 

capital. From our perspective, a m~e fundamental criticism can be 

raised without going outside the Marxian framework. This ériticism. , 

which we have 9ften referred to, is directed against the relationship 

of technological change to net accumulation in Marx. Even though Marx, 
1. , 

unlike many economists, sees that technological change will normally 

involve an incr;as: in constant capital, i.e., ~echnological ê:~ange 
/ 

is not free, he does not see net accumulation as being necessary in 
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thi~ procesl. The conversion of v to t appears to be the primary so~rcel 

ô1 finance in bringing about technological change. Stated more correctly, 

~ the amortization funds recovered plus the already advanced variable 

capftal are the major vehicle to increase the organic composition of
e 

capital. This~ line ofthought un~erlies Marx's short ter~ analysis and 
'-

is the most explicit one in his writings, particularly in the first volume 

'" of Capital. Obviously, in a hypothBtical economy which dg~s not experience ) 
. f ~ ___ -- -- 1 , ~ 

net· accumulation. such technological cha~~woulùîÛlt;mately be che~~ed 
,..-------

because most of the availaQle-variâble capital would have been converted 
- ------- . . . 

to C. Even though Mq,rx'S lon~ term model incorporates net accumulation 

at')p. thus, enables a growth in C with respec"to to v while v also increases 

lin absolute terms, there ;5 'no clear ev;dence in his writings that he 

sees ,high rate,s of,lnet accumul'ation as being necessary for his technolb~ 
, 

gicar change. A clear impression one gets from h;s writings ;s that 
1 

the rat,e of acc~ulation w;ll exceed t,he rate of technological change, 

whicQ, is reflected through the increase in the ratio of C ta v. In 
l 

\ 
'-

/ 

.. 
\ '1 
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this sense, the absolute level o'f employment will inc(ease. Yet" given r-
l' 

~ the logic of his short term ana)ys'is where technologicàl change primarily 

involves the conversion of v ta C, 'one could also argue that, in Marx, 
/ 

technolbgical change could be faster than the rate of accumulation. Then 

one could expect a seculàr decrease in the absolute ~evel of èmpJoyment. 

In short, Marx's long term model shows general compensation due to net 

àccumulation, but the logic of his analysis does not necessarily lead to 

this result. The most pessimistic result; i.e.~ a secular decrease in the 

absolute level of employment, is also consistent with his approach. This 
( 

ambiguity in Marx is clearly related to his limited view ~f technological 
( 

change. In the real world, his view is possible. 'Tec~nol.ogical cha~ge 

can be introduced at the exp~nse ~f v ~y re~~ructuring the existing capital. 

It is, however, also likely that revolutionary technological change of any 

type will normally require net accumulation in the ~conomy as a whole. In , . , 

this case, Marx's short term analysis will have to pe discarded. Then, 
\ l" 1 

/J 

technological change will usuallY,be accompanied'by an immediate increase 

in both C and v. An i ncrease in the rhi a of C 'to .v wi 11 be accompani ed 
1 

by'a simultaneous increase in the absolute level of employment. It is, of 

cour.se, still possible that the rate of acciJmulatio,n nec,e~sa'ry for the :! 

~introduction of new technology may b~ lèss tha~ the rate'of'increase in 

the ratio of C to v, i.e., technologi~al éhange i'nvolves a' conversion of 
1 

previ ous ly advanced v ta C. Yet, such an outcome i s ndt necessari ly : 

determined in advance. Marx's analysis, on th'e other' ha;'d~ necessit'atJs' 
, \ 

the immediate displacement by ruling out net accumulation in the short,.\, -

,,' 
term~, In hisocase, the 'only source to increase C,is the capital which was 

r , \ ' 1 __ ~ 

previoLÏsly advanced as wages. Long term .accumulation in~o1ves technol-ogi'cal 

change" but t~chno'OgiCai Chan'ge~s not ,ppear to be th. engine behind , 

( 
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thi s gr.ow'th. In fact, as we have s~en i n ~haPter IV" the ~r; se ; n the 

organ'ic composit]on of capital indirettly reduces tl1e rate of accumulation' 
1 

by reduclng the average rate of profit in the long term. It appears 
t 

that the logie of Marx's short term a~alysis should ultimately become 

.' applicabl~ once aga;1n, i.e., given the low rate'of aecu~ulation, 

technological change should be financed mainly through the conversion of 

v. This outcome in the long term ;s consistent with his approaeh even 
. . 

though he tries ta show that his analysis'supports the correct observation 

that the absolute level of employment has increased ovef time~ 

Our conclusions, 50 far, have indicated the weaknesses an.d ;ncomplete- , 
l, 

ness of Marx's specifie aoalf-sis. 'We must, however, note tha\J'1arx's 

g~neral theoretieal approach to the study of the question of technological 
-

unemployment can still be defended, in spite of the faet that his conclusion~ 
, , 

are based on special assumptions. His methodology is primarily ân attempt 

ta identify the essentials fram the non-essentials in this area. He 
yi 

specifies not only the type of technulogy he is concerned about, but also , 

the types of changes that can norma lly be associ ated with' H., He see-ks 

the possible forms of compensation only in those changes that are directly 

or indirectly caused by'such technological 'change, He rules out other 
.J • 

\ 1 

changes and sources of co~ensat; on wh; ch are i ndependent of the 'parti cul ar 

technological change under consideration. It is very clear that the 

associated changes which he/specifies are~not complete. He ignores, for 

example, the adjustments in the capital-labour coefficients'\ that may occur 

, as a consequènce o~VthE;! relative cheapening of~abo~r upon displac~ment. 

N~vertheless, he is very careful about not introducing changes" ~hich have 

"little to do with the particular technological change. One ~ery good 
1 

example for this is that he does not consider the' additional capital,' 

1 
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whi ch ari ses from i ndependent sources, as a compensa tory factor whi ch can 

legitimatelybe,included in the anàlysis of technological unemployment. 

If one traçes the source of comp~nsation ta' net accumulation, one has to 

establish the necessary links betweèn such accumulation and the 

technological change whose employment effects are being considered. This 
'" 

-can be dcme in two ways. Firstly, one can argue that significant 

technological ,change usually requires [let accumulation. Then, the question' 
, 

of technological unemployment may cease to' be a prac.tical concern because 

net accumulation will normally be associated with increases in the level 

of employment. As we have already seen, Marx do es not adopt this approach. 

Secondly, one can argue that technological change will increase the surplus 
c • 

sufficiently 50 that the workers who may have been displaced upon the 

adoption of the machines will be reabsorbed through subsequent accumulation. 

t)bvi ously, neither ,argument can be proven on pure ly theoreti ca l grounds. 
.r 

Yet, oboth- arguments are theoretica11y s04Jnd because they do not introduce 

independent, sources of compensation. Since t-farx tends to ignore the first 

argument, one could say that he does not consider all po;sible forms of 

change. He limits himself to the /refutation of the seconde argul11ent. 

His conclusion, as it has been discussed at length, is that th'e surplus 

generated through the parti cul ar technp 1 ogi ca 1 change i~wi 11 not be suffi-

cient for full compensation. 

If additional surplus becomes available from other sources,'-and all 

of the displaced workers are reabsorbed, one can only say that the growth 

procèss has caused general compensation. This approach, however, do es 
fi 

not specify the theoretical boundaries 0 the problem. As we have seen 

throughout the present s~udy, many of t e current and classical'arguments 

make this error. The suppl y of i s assumed to be readi ly forth-

" 
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coming. Even though this might be the case in sorne economies, this fact 

does not. mean that the theo'retical problem concerning technological un-
" 

ernployment has been resolved. At best. this approach is based on a 

be li ef wh i ch ha ppens to have been rei nforced by histortcal obser~ations. 
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In modern thought, the Keynes i an emphas i s on 
, ,y 

the demand aspect tends to' 

support the bel ief that the availabil ity of capital is not a source of 
" 

concern. It;s beyond the scope of this study to consider the contro

versies in this area. The important point ;s that the Keynesian approach 

does not even define the question of technological unemployrnent. General 

co~~ensation ;s inherent in this approach as long as aggregate 'demand is nct 

deficient. Then, any possibl e displ acement o( labour can only be 

temporary, given adequate dernand mani pulation. ' 

\ It i s important to note that the neo-cl assi ca l approach Mas. in sorne 
\ 
,ways, much mor.e in comman with the Marxian approach in this area. It 
" 

cbnstitutes an attempt to specify the changes that can be associated with 
'" "" 1 

the pa~tfèular technological change. Despite the fact that the neo-classical 

technological change, as it is discussed in relation to~bour displacernent, 

/ stri etly speaki ng, i s pure mechanizati on al ong , producti on i ~oquant and . 

does 'not involve the introduction qf previausly unknown methods of produc-

ti on, th i s approach, a t l east, tri es to trace out the subsequent changes 

caused by the initial labour displacement. In this cas~, compensation 
d4 1 . .,-

. occurs ,-rOU9h 

the changes in 

the adjustments in the pro.duction techniques in response ta 

relative input priees. Thus,' the i ntroducti on of machi ~es 

i s s l owed down or even reversed, gi ven the subsequent movements in the 

pri ees of capi ta 1 and 1 abour. 
, 
We have discussed af length how these 

cornpensat~on mechanisrns differ from Marx',s analysis, which does not 

ernphasize them. We cannot, however, exaggerate the s'imilarities. With a 

11 
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few exceptions, the neo-classical economists do not·deal with the question 

of technolog;cal unemployment. Given the conviction that flexible priees 

"will ultimately resolve the problem. there ts no concern about; possible 

shortage of capital. Obviously, the 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 unemp~y-
" " 

ment often shares the same weakness that exi'sts in the Keynesian approach~ 

Oemand for commodities is usually shown as a compensatory mechanism. The 

rea@n of displace! labour is sought in demand elasticities for the 

cheaper products and in shifts in demand after technological change. We 

have shown at length that there ;s serious confusioluin this area. The 
r 

. origin of thê supply of capital necessary for an .expansion in total output 

and employment is lef«t unexplained. Once again, as in the Keynèsian case, 
" 

capital is assumed to te readily available. 
'- .. 

In summary, our study of Marx shows that Marx's general theoretical 

approach offers many useful insights on the compensation controversy even 

*'though he: can easily be criticized for presenting a limited view of 

technological. change. ~loreover, he makes sorne special assumptions\:oncerning 

technologica} bias and foms of finance. By way of compar;son, we have 

also shown that classicàl and current approaches are not adequate to refute 

Marx. It was not the obj'ective of th; s student to study how or whether 

modern theory could be modified so that it could deal with the question 

of technological unemployment. ~e believe that our study of ~1a~x offers 

some insights that may be useful in other studies in t~is area'. Given that 
\ 

\ the publ;c's concern about technologiCal labour displacement is very much 
. ... 

al;ve. the econom;cs profession cannot'afford to"be complacent. Desp,ite" . .. 
;ts weaknesses, the Marxian analysis deals with such concern: One cannot 

r,efute it without offer;ng a rigorous analysis of the question. 

' .. 
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