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ABSTRACT 

This thesis consists primarily of a crîtical 

review of recent literature on the subject of the employ-

, ,ornent effects of technological-ehange. The analysis of , . 
tJ . 

this literature~~ derived from a 1942 article by Hans 
'. 

P. Neisser, directed against the orthodox denials of 

the possibility t~t technological progress could cause 

"permanent" or unreabsorbed displacement of labour. 

Arguments classified under one of the Say's Law, neo-

classical, or wage fund schools are examined using the 

Neisser framework. As a secondary aspect, some elabo-

ration is undertaken of the process by which uncompen-

sated technological unemployment could arise. The main 

conclusion ~de is that, in agreement with Neisser's 

appraisal of the literature of his time, mod~n economic 
'1 • 

analysis is not able to refute the theoretical possibi-

li ty that technolo,gical change can lead to the creation 

,of,a,persistent pool of unemployed l~~ur as outlined 
a 

by.the Marxian schema~ 

\ 



RESUME 

La présente thêse expose et critique certains 

textes rêcents sur les effets du progrès technique sur 

le niveau d'emploi. L'analyse de ces textes s'inspire 

d'un article de M. Hans P. Neisser publié en 1942. Cet 

article s'adressait aux penseurs traditionnels qui re­

fusaient l'idée que les changements technologiques 

puissent entraîner un déplacement "permanent" ou non 

réabsorbé de travail. On utilise le cadre c9nceptuel 

de Neisser afin d'analyser les différents raissonnements, 

classés par ~coles (Loi de Say, néo-classique, fonds 

de salaire ou "wage fund n
). D'autre part, on décrit un 

processus qui pourrait générer le chômage technologique 

non compensé. Ainsi, en accord avec l'analyse critfque 

de Neisser sur les textes économiques de son temps, on 

conclut que l'analyse économique moderne n'est pas en 

mesure de réfuter l'idée marxienne selon laquelle un 

nombre assez grand de travailleurs restent inemploy~s 

à cause des changements technologiques. 
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CHAPTER l 

INTRODUCTION' 

periods of stagnation and unernployrnent have 

occurred in every society which has experienced indus-

trial development under a system of unregulated private 

enterprise. Such periods, since t~ey could not be 

blamed on 50 obvious an event as crop failure as they 

rnight be in a pre-industrialised society, tended invar-

iably to cause a flurry of speculation into the theore-

tical possibility_ that the lack of ernployrnent could 

be attributed to the machines which very cl~arly seemed 

to be taking over tasks which had previously qiven 

jobs to workers. Opposing this viewpoint were always , 
\ 

those who felt the lack of employrnent to be merely a 

temporary discrepancy which would quickly right itself 

,. 

by its own impetus, or once any unwarranted restrictions 

on the free workings of market forces were removed. 

These opposing sides of thought have been engaged in a 

debate alrnost as long as the period of industrial 

\ 
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development, a debate which has risen in intensity as 
l' 

the problem of unemployment rose in public importance 

as a serious recognised problem of the economy. Des-

pite ,the length of the debate, the current wide range 

of opinion surrounding the question of technological 

unemployment indicates that the theoretical problem 
:) 

has not been rasolved to general satisfaction. 
1 

In the preface to Gourvitch's survey of the 

history of economic thinking on technological unemploy­

mentI, it is noted that there have been recurrent 

waves of interest in the question as the problern of 

involuntary unernployment became important in real life. 
> 

But, 

In each such wave there was a tendency to regard 

the prObl~es peculiar to the 9then current phase 

of econom'c development and our own interest to-

d ' t' 2 ay 18 no e cep 1on. 

This passage was published in 1940 when the western 

lAlexander Gourvitch, Survey of Economie Theory 

on Technological Change and Employment (Philadelphia: 

Works Project Administration, 1940). 

2~., p. v • 

/ 
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industrialised world was just beginning to pull out 

of the Great Depression of the 1930's. Obviously the 

commissioning of the book by the U.S. government con-

sti tutes to sorne extent the passage' 5 O\vn contradiction, 

since it indicates that the U.S. government did not 

think the problems of the 1930'5 to have been "peculiar" 

or unique to the degree that one could not benefit 

from the conclusions past thinkers had reached on the 

possibility of t~chnological unemployment. 

Nevertheless, the above quoted statement is 

probably valid i~sofar as a great deal of the litera-

ture appearing on the subject in the period tended to 

redebate the same basic questions of earlier economists, 

making few original contributions. 3 The same comment 

could be made about many recent writings on the ques-
, f 

tion of technological unemployment, interest in which 

was revived by the re-appearance of high levels of unem­

ployment in the North American economy in the late 

~9S0's-early 1960's and even more recently in the late 

1960's-early 1970's. Thus, many arguments have appeared 

3Th " ..:t f h f 1S 15 not to ~eny, 0 course, t at a ew· excep-

tional works have made great steps forward. 

/ 
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in the past de cade with their protagonists appearing 

to be unaware of the criticisms and doubts which fol-

lowed the publication of very similar ideas in the past, 

. many of these criticisms and doubts never havlng been "-~ 
J 1 

fully answered or refute~ 
r 

Hans Neisser, in the 1942 article which is the 

b ' f k f h' 4 t 'f' as~c re erence wor 0 t ~s paper, set ou spec~~-

cally to refute aIl ot ~he traditiona1 theories which 

denied the possibility of technological unemployment 

and which true to historical form, proliferated in the 

oepression-period literature. It can probab1y be safe1y 

stated there was no immediate response which was able 

te demonstrate the invalidity of any of Neisser's basic 

criticisms. Taking Neisser's arguments as they stand, 

it is the intent of this pap~r to determine whether 

they continue to remain valid, or at 1east unrefuted, 

in 1ight of sorne of the more prominent writings on the 

question of technological unemployment which have been 

published in the past decade. 

As a secondary airn, it is also intended to 

4Hans P. Neisser, "'Permanent' Technological Unem­

p~oyment," Ameriean Economie Review, XXXII (Mareh, 1942). 

-) 
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supplement and criticise Neisser's argu~ents whele 

they might appear ta be weak, especially inasmu,yh as 

he suggests alternative approaches ta the employPl(mt 

technological change. In the cases wherc 

his unsatisfactory in the face of 

new seems warranted to expand on the 

basic/arguments he presented in his article, since his 

omisslons were, we submi t, often dUr~6 the fact that 

he did not feel it necessary to elaborate on every 

facet of the approaches he criticised, particularly 

those which were no longer popular at the time of his 

writing. Rather, his criticisms were primarily aimed 

at specifie writings which had recently appeared and 

been given sorne attention. Thus we find, for example, 

Neisser devoting a great deal of space refuting the 

Say's Law denial of technological unemployment using 

what might seem to us to be fairly obvious arguments, . 
because a book published a decade earlier had used Say's 

1. 

Law in close to its original form and had been taken 

quLte seriously.S But, although the line of his refuta-

5p • H. Douglas and A. Director, The problem of 

unernp10yment (New York: Macmillan, 1931). 
G 

t 

1 
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tions might appear rather trite today, it will be shown 

that the type of reasoning against which thcy were 

'directed has not completely died out. 

Neisser was not the only economist of his period 

to attack the presumptions of the orthodox theorists 

wpen !eal-world evidence demonstrated the inadequ~cies 

of theories that predïcted the impossibility of persis~ 

tent involuntary unemployment. Neisser's much better 

known conte~porary, Keynes, also criticised the assump-

tions underlying the classical and neo-classical argu­

~ents, and then presented a mod~l which explained the 

possibility of the economy settling down to a less-
. 

than-full-enployraent equilibrium due to a lack OL aggre-

gate demande One might wonder why Neisser, writing six 

years after the publishing of Keynes' General Theoryl 
o 

did not make greater use of Keynes' arguments in at-

tacking the tradit10nal denials 0l the theoretical 

possibility oD i~voluntary unemployment. 

As is pointed out below, Neisser was certainly 

aware of Keynes' arguments and briefly referred to them 

a few times in his article. But for the present, until 

we discuss this issue further in the ~inal cha~ter, 
, v 

let us just state that Neisser seemed to be interested 

\ 

". 
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/ 

in the effects that technological change could have' 

on the level of employment over long per\ods in which 

technological change takes ·place (what Marshall would 
"' 

refer to as periods of "secular change"},6 whereas 
"~\.. 

Keynes attèmpted to explain the phenomenon of unemploy-

ment occurring due to a lack of aggregate demand which 
1 

prevented the economy at a gtven time from reaching a 
c 

potential level of full' employment. To state this another 

way, Neisser in his article discussed the type of unem-

ployment which, he 'felt, could not be any more than 

tèmporarily eradicated by policies which worked merely 

to increase the level of aggregate demand and which 

might therefore be regarded as "perma~ent". We shall 

return to this point in Chapter VII. 

Finally, it should be noted that Neisser's article 

was published during a period of considerable~enewed inte­

cest in Marxian econornics. 7 This undoubtedly st~ed from 

6~lfred Marshall, Princip les of Economies, 8th ed. 

(London: Macmillan, 1936), p. 37? J 

-\ 

'The y~ar Neisser's articl; was published, 1942, 

was aiso the pùblishing date of among others, J. Robin-
~. 

son, Essay in Marxian Economies, J'~ Schumpeter, Capi-

talism, Socialism, and Democracy, and P. Sweezy, The­

ory of Capitalist Development • 

• , ' 

.. 
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. 
the influx of many German-speaking expatriates (of whom 

~eisser was one) to Anglo-Saxon academia, who brought 

with t~ a Marxian interpretation of the Great Depres-

· sion. In light of the failure of orthodox theory and 

Keynes' ideas not having yet been totally understood 

and accepted, the Marxian alternative seemed especially 

attractive. Thus it seems natura1 that Neisser, himse1f 

having been grounde~ in the Marxian tradition, should 

offer the Marxian approach as an alternative interpre-

tation of the phenornenon of techno1ogical unemployrnent. 

However the primary purpose of his article was hot to 

cffer an alternative, which he discusses on1y briefly, 

but to point out the weaknesses of th~ traditional 

theories which purported to prove the impossibility of 

technological unemployrnent. 

In his article, Neisser did not, in fact, at-

tempt to arrive at any positive conclusion as to what 

the consequences of technological change would be for 

the labour force. Rather, he set out to show and felt 

,that he had proved the following: 

There is no rnechanisrn within the framework of 

rational economic analysis that, i~ any situation, 
v 

would secure the full absorption of displaced 

\ 
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workers and render "permanent~ technologi 

l , "bl 8 unemp oyrnent 1n any sense 1rnposs1 e. 

To arrive at what we might calI this negati e con~lu-
;. ~. 

· sion, Neisser delineated and discussed the three major·' 

schools of thought concerned with the question in the'or-

der that they were developed historically: 

1. Say's Law of Markets approach. 

2. The circu1ating capital or Wage Fund school. 

3. The neo-classical equi1ibriurn approach. 

AlI of tbese three basic lines of thought, or 

in sorne cases only portions of them, have been brought 

back in various forms by economists whose writings 

have appeared in the past decade. As shall become evi-

dent, sorne of these arguments have been put forth in 

essentially the same forro in which they existed when 

Neisser wrote his article, so that we need not, in 

these cases, elaborate frorn Neisser's arguments as he 

originally presented thero. In other cases, ~owever, , 

the original theories have been rnuch sophisticated ~ 

the conclusions altered, so that sorne further inter~­

tation of Neisser's basic critlëisms may be required 

8Neisser, ~. cit., p. 71. 
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in order to relate them to more recent works. 
/ \' , 

The publications to he examined in this paper .. 
from th~-~iewpoint of Neisser's criticisms, will he 

· ·discussed~ij t;e order that they seem most appropri­

ately cl~~~ified under one of the above three schdols 

of thought. Thus~Chapter II is devoted to 'th~se argu-

ments in which Say's Law appears, Chapters III and IV 

to the neo-classical equilibrium approach, and Chapter 

V to wage fund formulations. In Chapter VI we digrèss 

from the main part of the paper to discuss the Neisser 

article in itself, rather than just using it as a frame 

of reference, to point out sorne of his omissions and to 

consider sorne of the alternative approaches ta the ques­

tion o~ technological unemploymen~that he proposes. 

A ·bri~ summary of the paper and a conclusion about 

Neissér's criticisrns, that is, whether they rernain 

unanswered by recent literature, are presented in Chap-

ter VII. 
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CHAPTER II 

i VESTIGES OF SAY'S LAW 

As mentioned in Chapter l, Neisser dev?ted a sub­

stantial analysis in refuting the implications of ap-

peals to Say's Law because this "oldest argument against 

technological unemployment" had only a decade before been 

revived "in a little more sophisticated form"l by Douglas 

and' Director. 2 The Say's Law approach depends basically on 

the assertion that, as Neisser expressed it, "Purchasing 

power i5, by itself, indestructable."3 However Neisser 

demonstrated that this assertion and the conclusion which 
1 
followed out of it, namely that full employment ~ould al-

ways be ensured, were valid only under the condition of 

f 
Il 

IN ' 't 50 e1sser, 2e. ~., p. • 

2Douglas and Director, ~. cit. 

3N ' , t 53 F d' . f th e1sser, ~. ~., p. • or a 1SCUSS1on 0 e va-

rious interpretations of Say's Law see Schumpeter's History 

of Economie Analysis, pp. 615-25. Our purpose here ia ta 

point out the relative1y simple versions,used. 
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• 
sorne highly implausible assumptions. In short (and as 

we shall elaborate ,below), he showed that in o.,rder for 

the full employment conclusion to bear out it was neces­

. sary for the supply of any product for which demand 

might increase to be perfectly elastic in the short 

run, and the labour-to-output ratio had to be exactly 
, 

equal in every industry whose demand might be affected 

as a result of technological change. 

Keynes can be credited with convincing economic 

theorists once and for all of the invalidity of Say's 

Law, by making it appear plausible that creation of 

a supply of goods and services need not invariably 
\ 

create an equivalent and concurrent amount of demand 

in the economy. For this reason we are no longer likely 

to see arguments made by reputable economists which 

would attempt to make use of Say's Law in its full-

fledged formulation in order to prove the impossibi-

lit y of technological unemployment. However, to say 

that reputable modern eçonomists would no lon~r 

directly assert Say~s Law does ~ot mean that elements 

of Say's Law do not continùe ta be used implicitly in 

much ~he same way that Douglas and Directar used it, 

as wi 111 be seen shortly. 

.. 
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1 
First we should point out as Neisser did, that 

the Say's Law approach and the neo-classic~l approach 

ta the question of technological unemployrnent differ 

unly in the, extent of adjustrnent which must be allowed 

for in order for, as their proponents clairn, full em-

ployment to obtain. Thus neo-classical theorists 

specify that technological unernployment is impossible 

only as a long-run equilibriurn situation, rneaning th~ 

capital equipment must have been fully adjusted as to 

quantity and "quality.,,4 The proponents of Say's Law 

or the Law of Marketsl on the other hand, feel thàt 

only short-run obstacles -- such as the transfer of 

expe\ditures from one good to another or of workers 

f,rom one industry to another need to be overcome 

in order for full employrnent to be rnaintained. Thus 

when we say that Say's L~ is being asserted i~ this 
v 

context, we are referring to a writer's claim that 

market forces will act to absorb any surplus labour 

supply without any additionali capital equipment having 

to be built. 

.. 4By "quality of equipment," Neisser refers tQ the 

degree of labour-intensity of the technique embodied 

in a particular piece of equipment • 

• 

l-, . 

1 

1 
f 

1 
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As an exarnple of the kind of 1iterature in 

which implicit appeals to Say's Law continue to crop 

up, we refer to an articl~ on "Automation and Jobs" 

by Yale Brozen. 5 The general conalusion of the essay 

is that most unemployment popularly attributed to tech-

nological change is actually due to the overpricing 

of labour by unions and minimum wage statutes. At one 

point in the article, Brozen outlines what happens 

when labour-saving technological change results in 

workers being displaced from an automated industry 

despite a fall in the price of output, because demand 

elasticity is not sufficiently high to rnaintain the 

previous level of expenditure on the product (that 

is, demand elasticity is less than one): 

. . • those buying the product must be spen~ding '~ 

less of their incornes for it than they forrnerly 

did. The leftover incorne will be used to purchase 

more of other products. The increase in sales of 
" other products will provide job qpenings which 
< •• 

will absorb people released from;'~ automating 

5 / 
Yale Brozen, WAutomation and Jobs," a pamphlet 

published by the University of Chicago Graduate School 
of Business (Chicago: 1965). 
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industry.' These released people rnay be absorbed 

with no eut in wage rates or may obtain higher 

wage rates. 6 

·It i8 to be noted that Brozen rnakes no mention about 

periods of adjustrnent being required in order for 

sufficient capital stock to be built. Thus we witness 

what is in effect an assertion of Say's Law as we have 

defined it, an assertion whose validity depends upon 

sorne very unrealistie assumptions about the eeonomy 
f 

whieh Neisser outlined and whieh are summarised below. 

As Neisser earefully pointed out, unless there 

i8 a'completely elastic supply~of output of the auto­

rnated industries (taken as a whole) in a case such as 

the one which Brozen deseribes, sorne of the diverted 
.. 7 

purehasing power will raise priees rather than output. 

Even" if the "indestruetability of purehasing power" 

is not weakened by the priee barrier, a further impor-

tant assumption must be fulfilled if aIl of~the dis­

plaeed labour is te be reabsorbed. It must he assurned 

that, in aIl industries, 

6 Ibid ., p. 9. 

7Neisser, ~. cit., pp. 53-54. 

i 
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• • • output and emp10yment are rigidly asso­

ciated. In other words, an output of, say, $1000 

in industry A is supposed to be associated with 

the' same amount of employment as an output of 

$1000 in any other industry (B, C, etc.) materia­

lizing during the same period. 8 

Not' only i~ it implausible that labour-to­

output ratios (LlO) are identical in all industries 

for which there is changed demand, but the logical 

consequences of Brozen's statement are even more im-

plausible. Since LlO must be identical for all indus-

tries (or at least those affected by changed demand) , 

technological change must either leave LlO untouched, 

or technological change must occur simultaneously in 

the whole economy such as to keep the ratio identical 

in all sectors at all times. Brozen evidently intends 

the former, since he states the following: 

The product of the automating industry sells at 

a lower price after automation than that for 

which it would otherwise selle If sale; do not 

increase markedly and provide more jobs, or at 

least rise enough to main tain the number of jobs, 

8 Ibid., p. 55 • 

t 
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those buying the product must be spending less 

of their incomes for it than they formerly did. 9 

By saying that maintenance of the previous level of 

"expenditure is sufficient to keep aIl of the work 

force prior to automation employed in that industry, 

Brozen implies th~t L/Q must remain constant or increase. 

AlI in aIl then, Brozen offers us a v~ry implausible 

model of the economy and ~f technological change, , 
although he never de fines these explicitly. 

As a final comment on this particular article, 

we might note Brozen's implication that the technolo-

gically displaced workers can suffer no fall in wages 

when the y are reabsorbed into other industries: 

." 

These released people may be ..absorbed wi th no 

cut in wage rate or may obtain higher wages. lO 

Perhaps Biozen was being deliberately vague in the 

statement. His non-professional audience (to whiçh 

the quoted paper was originally delivered) would pre­

sumably interpret the sentence to mean that wages for 

9Brozen, ~. cit., p. 9. 

lOIbid • 
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reabsorbed workers either remain the same or rise. 

-~wever when critically examined by economists, his 
-1 ' 

;U8e" of the word "may" cou Id be interpreted to leave 

open a third possibility: that workers "may" have to 

accept a fall in wages if they wish to be rehired. 

~ " " Unless Brozen 1S willing to admit to aIl of the uncon-

vincing assumptions which were set out above, this 

is a possibility that he would have to leave open. 
o 

In fact, Brozen was aware of the possible' ad-

verse effects of technological çhange as an earlier 

t , 1 b h" t 'f' Il l d' h" ar 1C e y 1m est1 1es., n an appen 1X to t 1S 

earlier article, he describes the following as a pos-

sible result of a labour-saving innovation: 

If the demand facing the industry is sufficiently 

elastic, its total labour requirements will increase. 

It will use a larger amount of capital in the 

aggregate. This means that under static assumptions 

it will absorb capital from other industries. 

The marginal productivity of labour in other indus-

11Yale Brozen, "Automation's Impact on Capital and 

Labour Markets," in Automation and Society" ed. by 

H.B. Jacobson and J. s. Roucek (New York: Philosophi­

cal Library, 1959) • 
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tries will drop, which will be reflected back 

into this industry. Consequently, wage rates will 

drop or unemployment will occur, despite increased 

1 t · h' . d t l:t ernp oymen ~n t ~s ~n us ry. 

The qualification about "static assumptions" is meant 

to indicate that the process of new capital creation 

made possible by more productive techniques will be 

an offsetting force to reabsorb the technolo~ically 

displaced workets. Brozen's faith in this process 
1 

leads him to make the observation that: 

If we were to rneasure the number of jobs created 

by technological change, as well as' the number of 

workers displaced, we would find that .•• more 

jobs "have been created than have been eliminated. l3 

These passages indicate that, in contrast to 

the blanket assertions about the benefits of technolo-

gical change made in the other article cited, Brozen . 
is capable of taking a mOre calmIy reasoned approach 

that Ieaves open the theoreticai possibility that 

"wage rates will drop or unemployment will occur." 

l2Ibidq p. 393 • 
. 

l3Ibid ., p. 282. 

~. 

(~ 
1 
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Brozen's personal opinion that such undesirable eventua-

lities willihot be the general result of technological 

does not excuse omitting mention of these because 

only occasionally. To characterise technologi-

as inevitably employment-creating and wage-

lncreasing in the short run, as he does in the first 

article cited here, constitutes making an unstated as-

sumption about the nature of innovations discussed. 

Brozen's vagueness and silence about specifie 

underlying assumptions i9 certainly not uncornrnon, parti­

cularly in publications which are not directly~ended 
to present economic reasoning for critical analysis 

by acadernic economists. One example of such a publica-
ç 

tion is the report of the United States National CO~-

mission on Te,chnology, Aùtomation, and Econorniè Pro­

gresp,l4 a commission which had been established in 

1964 in response to the public concern that the high 

<> 
rates of unemployrnent in the 1ate 1950's and ear1y 

8 

1960's were caused by rapid techno1ogical.change. Al-

l4Nationa~ Cornmdssion on Technology, Automation, 

and Economie Progr~ss, Techno1ogy and the Arnerican 

Economy (washington: U.S. Government Printing Office~ 

1966) • 
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" , 

1 ', . 

~ ..... """. ~ 

though the CornmJssion was gi,en the general mandate 

-To identify and assess the past effects and the current 

15 and prospective role and pace of technological change," 

the contents of their report indïcates that the commis-

sioners were largely pre ... occupied wi th the specifie rJ 

effects of tethnological change on the demand for la-

bour. 

The N~tiona1 Commissionts concentration on em-

ployment ~ffects is afs~tested to by the fact that it 

chose to define,technological change, on the aggregate 

l~el, sol~ly in the context of increases in labou~ 
't~ 

productivity. The way to offset displacement of workers 
1 

is stated as being the elementary mathematical problem 

of rnaintaining a rate of growth of national output 

equivalent to the SUffi of the rates of growth of the 
-

labour force and total labour productivity. AlI this 

can be accomplished,' so it is maintained, by the simple 

expedient of "positive fiscal, monetary, and manpower 
• 

l " "16 T th C ' , th -1' th ' po ~c~es. 0 e 0~SS10n e so ut1on, en, 15 

" 

one of providing the labour force with 5ufficient ski11s 

1SIbid., p. xiv. \ 

16 0 

Ibid. , -p. 16. 

• 
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and maintaining sufficient aggregate dernand to allow 

output to grow as fast as the surn of labour force and 
\1 

worker productivity increase . 

. The Hational commission' s inte~pretation\f the 

phenomenon of technological change as it affects labour 

is sorne improvernent from the most naive applications 

of Say's Law, since it is not assumed that "the indestruc-

tability of purchasing power" should absorb any displaced 

workers somewhere else in the economy. There is a recog-

nition that aggregate demaRd may weIl be lacking in the 

future, wherefore cornes the need for "positive" monetary 

and fiscal polieies. Indeed, the tone of urgeney with 

which the report views--the countèracting forces on the 

level of employment -- growth of prodrlctivity and growth 
c 

j of output -- conjures 

~ Marxian sense. 

up the image of a "race" in the 

However the Commdssion's failure to an~lyse the 
\~ 

determinants of its narrow characterisation of technolo-

gical change, at least in the main text of their report, 
q 

makes the problem of reabsorbing displaced labour appear 

much simpler than ~t i5 in real facto In the report, 

labour productivity growth,is discussed as if it can be 
\} 

regarded as a fairly constant or, at the least, as AQ 
~ 

\ . 
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exogenously determined rate. Adding to this the growth 

rate of the labour force (which almost everyone but the 

Malthusians would agree to be an exogenous variable), 

• output has only to grow as fast as this independently 

determined rate to prevent unemployment from rising. 

It is thus stated that an increase in output will lead 

to a proportionate increase in employrnent, i.e., that 

"demand for commodities is demand for labour," as Neis-

17 ser expressed Say's Law. 

In actual fact, statistics for any industrialised 

country will show that when real GNP begins to grow at 

a faster rate, even weIl before potential full employ-

ment is reached the rate of growth of labour producti-

vit Y will also increase. Thus it is evident that there 

is a direct relationship between the rate of growth ~f 

output and the rate of growth of productivity, the pos-

sible explanations for which will not be dealt with 

here. What should be noted, though, is that there is a 

cornplex two-way relationship between the rates of growth 

of output and productivity, so that Oit is unrealistic 

l7Neisser, ~. ~., p. ',53 • . 
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to imagine that the former can be manipulated at govern-

ment will to increase employment without this increase 

being at least partially offset by concurrent changes 

in the latter. 

Because of the Commission's irnplicit appeals 

to principles of economics which are dependent on the 

same assumptions as a crude assertion of Say's Law, 

the reabsorption of technologically displaced workers 

is pictured as being within the practical reach of a 

governrnent that is aggressive enough to use "positive" 

aggregate demand policies. But as Neisser explained and 

as we have recounted above, an increase in output cannot 

be assumed to be necessarily associated with a propor-

tionately equivalent increase in employment, which is 

in effect what is done by assuming the rate of produc­

tivity inc~ease tp be completely exogenous. The problem 

of reabSOr~ng displaced labour May therefore be consi-

derably more complicated than the National Commission 

implies it to be. 

""",- -

j 
d 
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CHAPTER III 

THE SIMPLE,NEO-CLASSICAL EQUILIBRIUM MODEL 

In comparison to the Say's Law and wage fund 

schools, Neisser felt that the neo-classical equili-

briurn approach to the question of technological unemploy-

ment "has a greater theoretical validity than the two 

l older appraoches." We will discuss Neisser's reasons 

for dismissing the wage fund theory in Chapter V and, 

as for Say's Law, we have described in the previous 
l 

chapter Neisser's demonstration of the highly implausible 

assurnptions on which the viability of this "law" depends. 

It was also noted in the previous chapter that the neo- . 

clqssical interpretation of the problem essentially 

differs from the latter only insofar as it allows for a 

wider range of adjustment of economic variables to the 

impact of technological change. Unl~ke the Say's Law 
, 

theorists, the neo-classicists of Neisser's day admitted 

lNeisser, ~. ~., p. 62 • 

-
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that full employment of labour could be guaranteed only 

if wa~es were fully flexible, and when sufficient éapi-

tal stock of the appropriate optimal technique had been 

, buil t up. Thus. the neo-classical proponents asserted 

that the economy would necessarily settle at a full 

employment level but only as a long-run equilibrium situa-

tion. 

By defining a less rigorous condition of full 

employment, it might seem that the neo-classical' ana-

lysis overcomes man y of the weaknesses of the Say's Law 

approach to the question of technological unemployment. 

One might, in fact, judge that the eventual results of .., 

technological change on'the demand for labour, as postu-

lated by the neo-classical equilibrium approach, are 

theoretically plausible. However even if this is gra~ted, 

we will try to demonstrate that the neo-classicists' 

tendency to concentrate solely on hypothetical long-

run equilibrium situations leads them to give a distorted 

impression of the real-world.phenomenon and effects of 

technological change •. In the present chapter, then, we 

refer to a presentation of what we might calI the simple 

or traditional neo-classical model, as put forth in a 

2 book by Herbert A. Simon • 
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Since what is today called neo-classical ana- , 

lysis has been the reigning orthodoxy of economics 
, 

since Defore the turn of the century, it should not be 

, surprising that the theoretical tools of neo-classical 

economics have been greatly sophisticated in their inter-

pretation of technological progress. Thus, much as the 

simple neo-classical model appears to overcome the most 

unrealistic rigidities of the Say's Law assumptions, 

the more advanced neo-classical models are a great 

irnprovement over the simple model. In the fo11owing 

chapter (Chapter IV) we will discuss the Salter model 
1 

of technological change 3 and the empirica1 work carried 

out in this tradition by MUrray Brown,4 in comparison ' 

with the approaches suggested by the simple neo-c1assi-

cal model. But although these two "sophisticated neo- • 

c1assical" works show great improvement over their pre-

2Herbert A. Simon,-The Shape of Automation for Men 

, and Management (New York: Harper and Row, 1965). 

3w. E.oG. Salter,Productivity and Technical Change 

(London: Cambridge University Press, 1969). 

4Murray Brown, On the Theory and Measurement of 

Techno1ogisal Change (London: Cambridge University 
Press, 1966). 

< 

,­, 
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decessors (as characterised by the Simon model) , we will 

try ta show that Neisser's basic criticisms against the 

nea-classical approach continue to hold. 
'J 

. As was mentioned ~ove, Neisser believed the 

neo-classieal argument against teehnological unemploy-

ment to be of greater theoretical val±dity than the 

other two approaehes he examined; 

•.•• the neo-classieal one stands on much firmer 

ground, on account of its lesser seope. However, 

even the neo-classical approaeh is far from giving 

the unarnbiguous answers its adherents aseribe to 
't 5 1. • 

By the wlesser scope," Neisser refers to the fact that 

the neo-classicists allow for the possibility of tech­

nologieal unemployment oceurring because of the short-

run immobility of capital and the rigidity of wages. 

However the latter is often only a teehnical requirernent 

sinee most neo-elassieists, such as Simon, elaim that 

the inevitable result of technological change is to 

raise wages. On the former point, we note that Simon 

. is indeed careful to emphasise that the postulated re-

5N ' 't 52 el.sser, ~. ~., p. • 
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" sults of his model economy apply only in the case of 

full long-run equilibrium. 6 He does nevertheless specu­

late empirically about what he judges to be the usual 

'short-run effects of technological change, and we will 

\ discuss these speculations later in the chapter. 

~ In short, Simon attempts to prove, through ab-

stract analysis and historical example, that technologi-

cal change can have only beneficial results for labour, 

in that any type of technological advancement, whether 

or not it is labour-saving, will in the long run be able 

to maintain full employment while increasing wage rates. 

Simon deals with a very simplified model economy, where 

"beanbricks" are the sole consumption and capital good. 

He then considers the long-run effects of a single tech-

nological change on his hypothetical economy. He finds, 

by way of numerica1 example, that in the new long-run 

equilibrium aIl workers are employed at higher wage rates, 

while the rate of return on capital (beanbricks) remains 

constant. However Simon admits that the results of his 

model depend on some crucial assumptions: 

6Simon, 2e. ~., p. 19 • 

. ' 
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The most important assumption is that the total 

amount of capital responds quickly and elastically 

to the priee paid for capital, while the total 

amount of labour supplied responds only a little 
7 to ~e real wage. 

The conclusion derived from his theoretical model is 

thus Inevitable: 

• • • any technological improvement, regardless 

of whether it conserves capital or labour, will 
, 8 

increase real wages. 

, If we accept Simon's assumptions then we would 

have to grant that, after a new long-run equilibrium 

has established itself follow~g a technological change, 

the workers will have become the almost total benefi-

ciaries of the change in technique. However we need not 

agree with Simon's total lack of mention of the labour 

displacement and deferred consumption which would have 

to take place during the adjustment periode He seems 

to treat lightly the fact that, for the happy results 

to bear out of his 

7~., p. 20. 

8Ibi~P. 17 • 

examples, capital stock 

• 

• 
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- would have to be multiplied several times. 

For instance, in one of his numerical examples~9 
Simon discusses a postulated labour-saving innovation 

'which would, at the new long-run equilibrium situation, 

have multiplied real wages 7.2 times. This new technique 

requires a capital ,stock of 60 beanbricks per man, which 

is 12 times the capital intensity of the former tech-

nique of 5 beanbricks per man. Then Simon states: 

If labour supply were constant, the stock of capital 

would have to multiply 12 times in the procéss of 

reaching the new equilibrium. However the capital 

supplied, as a fraction of total output, would 

only need to increase by 20 per cent. Such an in­

crease could easily corne about through a modest 

rise in the rate of interest. lO 

By implication, any technological change which does not 

entail an increase in the capital-output ratio would, 

according to Simon, not require any increase~in the 

rate of interest ta calI forth additional capital, no 

matter how many times the capital stock would have to 

9~., p. 18. 

lOIbid • 
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multiply before the new equilibrium is reached. 

Simon is incorrect in implying that, in the course 

of adjustment to technological change, capital equipment 

· will never be in inelastic supply in the transition from 

the original equilibrium to the new one. However his 

mistake cornes easily from a method of analysis which . 
compares two hypothetical eq~ilibrium situations without 

giving any methodical consideration to the process of 

adjustment between these equilibria. It is evident that 

Simon is 50 taken up by the mechanics of comparative 

static analysis that he not only ignores the periods 

of wage decrease or unemployment which may take place 

before sufficient capital stock is accumulated, but 

he also fails to see that capital cannot be magically 

created out of potential future output. Note that, through 

the process of comparative statics, Simon simply supposes 

that new capital stock is created out of the much higher 

level of output at the new equilibrium, not realising 

that the capital stock must have been put in place be­

fore the new output can bè produced. It is thus very 

possible that, before the new equilibrium is reached, 

qreat capital shortages and, consequently, increased 

interest rates may have ensued'. • 
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Simon overcomes the necessity of having to deal 

with the possibility of unemployment in the long run 

by simply defining a situation of long-run equilibriurn 

'as one in which aIl available workers are employed. _ 

Th~~ Simon doeii~ot even consider the question of techno­

logical unemployment,', except to mention that unemployment 

is theoretically possible only in the short rune Instead, 

he assumes full employment as a matter of course and 
{ 

concentrates on the le~l of real wages. Citing histori-

r cal experience he states: 

Industrialisation and increased mechanisation have 

consistently and persistently been accornpanied 

by rising real wages. The opposite relation appears 

only occasionally over short intervals of time and 

1:·1.... ub d' th l d Il ~ s merge 1n e ong-run tren • 

Unless Simon were willing to dismiss stages of as much 

as 60 years as "short intervals of time," he must recog-

ni se the existence~f a considerable arnount of histori-

cal evidence which shows that there may in fact have 

been long periods of industrialisation which were charac­

terised by constant or ~alling wages and involuntary 

llIbid., p. 27. 
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\ 
unemploymcnt. For instance, there were available at the 

J 

time he wrote his book several well-established pieces 

of literature which favoured the opinion that the gene-

· raI level of wages in Britain, the pioneer of industria-

sation, had remained constant or perhaps even fallen 

between 1780 and 1840. 12 

We shall not here dwell on the validity~of or 

reasons for this particular historical phenomenon, 
; 

although it will be considered from a different viewpoint 

in Chapter V?when we discuss the wage fund analysis. 

We rnight just observe at this point that Simon felt he 

could dismiss frbm consideration such periods of econo-

mie history when it is not at aIl clear that technolo~ 
~I 

gical change was beneficial to the working population", 

because they wére periods when the full benef'its of 

long-run equilibriurn had not yet been achieved. Simon 

obviously feels i\t to be an undisputable fact, looking 

back from the viewpoint of a twentieth-century industria-

, 12 
E.g., see W. H. B. Court, A Concise Economie 

HistorY'of Britain (London: Cambridge University Press, 

1954), pp. 129-132.' References are made to earlier 

works in Phyllis Deane, The First Industria1 Revo'Iution 

(London: Cambridge University Press, 1965), pp. 243-251 • 

.. 

) 
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lised society, that technological progress has bestowed 

great material benefits on the populations of industria­

lised societies, including its workers. This being the 

case, one can understand how his historical perceptions 

tend t~eflect ~he weaknesses of the method of neo­

classical equilibrium analysis; that is, they both tend 

to ignore any perioQ of adjustment between equilibria 

during which the detrimental effects o~ technologLcal 

change may have been felt. 

It is partially for the neo-classicists's failure 

to deal explicitly with periods of adjustment, that 

Neisser believed a much more useful mode of analysis . 
~ to be one which puts emphasis on the process of capital 

accumulation. Neisser did 50 because he felt that the 

important determinant of the level of employment at any 

particular time is the existence of equipment requiring 

a specifie labour input. We will discuss this alterna-

tive approach in Chapter VI, but it should be noted here 

that we have not been accusing the neo-classical method 

of committing errors in its logic (other than Sirnon's 

statement about the interest rate). It is only suggested 
~ 

that the abstractions of neo-classical theory (i.e., 

perfect equilibriurn situations) are not very useful for 
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examining the problem at hand, that is, the effects of 

technological change on the level of employment. 

But even if one could acc~pt Simon's historical 

f observation that technological change is almost always 

b 
J 

associated with full employment and rising wages (which, 

he asserts, it invariably is in the long run), Neisser 

advises that we not dismiss the possibility of technolo-

gical unemployment on the basis of "unanalysed 'stori­

cal facts. nl3 What we rnlght infer from this statemen 

is that historical experience might, just as Simon's 

model, be based on certain crucial factors such as the 

relative abundance of capital and the relative scarcity 

of labour, factors which may be at least partially inde-

pendent of the process of technological change itself. 

It is easy to see that if these- assumptions about re~a­

tive facto~ sùpplies are dropped from Sim6n's model 

(for instance, suppose that both capital and labour 

" 
are in inelastic supply), full employm~nt might be ob~ 

tained after labour-saving technological change only 

if wage rates are decreased. This would be so if capital 

were scarce enough that the increased returns to capital 

13Ne1'sser, 0 1't 52 53 ~. ~., pp. - • 
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~ , 

would more than offset the increased output obtainable 

from the new techniques. And if wage rates are inflexi-

hIe downward, then "permanent" technological unemployment 

'would arise. If sueh a reversaI of relative factor ~~~~ 

plies were to occur in the real world, this is the situa-

tion that would be predieted by th~ logic of Simon's 
• 

model. 

We mentioned ab ove that the neo-elassical model 

of the Simon type does not seem to be a partteuiarly 
.. 

satisfactory one for interpreting the phenomenon of teeh-

nological cha~ge, sinee it virtually ignores the path 

of adjustment bctween the hypothetieal situations of 

long-run equilibrium. The weaknesses of the model are 

even more evideht when it is realised that technological 

change, as it has typically oceurred in history, usually 

consists of a cumulative and persistent process, rather 

than one of isolated and independent changes from tirne 
J.. 

to time. Thus, even if we accept the notion of firms 

or industries moving from one long-run equilibrium to 

.~other, at any one time most of the economy l''ay be in 

an out-of-equilibrium situation. 

In the next chapter we relate arguments which 

challenge the legitimacy of interpreting the economy 
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in terms of movements towards long-run equilibria, even 

on the level of the firm. These arguments should make 

particularly more apparent the prevalence of non-equi-

. librium situations in a world in which technological pro­

gre5s is occuring. But even when the tendency towards 

a long-run equilibrium is accepted as properly charac-

terising the effects,of individual changes of technique 

in individual~irms, the real world economy need not 

bear out the predictions of the simple neo-cl~sical 
" model. The cumulative effect of technological changes 

may cause the econorny on the whole to behave far dif-

ferently from what i5 postulated by examining a single 

change in equilibrium in a hypothetical one-commodity 

economy. 
/ 

'. 
,'.t 
" . 

" 
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CHAPTER IV 

A MORE SOPHISTICATED NEO-CLASSICAL APPROACH 

; , 

Post-war econornists who wished to examine ser-

iously by empirical methods the effects of technologi­

cal change on thè level of ernloyrnent, found thernselves 

extrernely limited by the artificialities of the simple 

neo-classical approach to technological change. Many 

of these researchers fealised that technological pro­

gress should properly be regarded as a dynarnic and con-

tinuing process, but they nevertheless remained devoted 

to the reigning orthodoxy of neo-classical analysis. 

A more sophisticated version of the neo-classical model 

was therefore developed to deal with the particular 

phenornenon of technological change. As already outlined 

in Chapter III, we deal here with the works of two major 

contributors to this approlln. The first of these, 

w. E. G. Salter, introduced an original approach to 

interpret the effects of technoloqical change on indi­

vidual industries. l Murray Brown; the second writer 
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whom we discuss, tried to make use of Salter's analysis 

in measuring the aggregate effects of technological 

change on the total labour force,2 and thus approached 

'the issue in which Neisser was interested. 

Salter's book, Productivity and Technical Change, 

has been regarded as constituting a major advance in 

the neo-classical treatment of technological change 

and its i~ct on the economy. We will concentrate here 

mainly on synthesising the theoretical approach which 

was laid out, although a large part of the book was 

devoted to the empirical testing of this approach. 

In the theoretical section, Salter postulates 

and examines situations of "momentary equilibrium" after 

the introduction of technological change in an industry. 

Such momentary equilibria are compatible with the con-

tinued operation of- plants embodying techniques which 

are no longer of optimal efficiency given current factor 

priees, and are therefore no longer used in new plants 

being built. This is possible because any fixed capital 

lSalter, ~. ~. 

2 Brown, ~. cit • 



• 

-41-

equipment, Sa1ter fe1t, ca~ usua11y be thought of as 

having no value in itself (other than possible scrap . 
value), so that any net returns (i.e., receipts minus 

• . operating costs)" accruing from the continued operation 

of these plants could properly be regarded as rents, 

or more properly, "quasi-rents" as they were defined by 

Marshall. 3 According to Salter's model, then, plants 

ernploying older techniques are replaced only when current 

operating costs (total variable costs in the neo-classi-

cal language) exceed the total costs (i.e., fixed plus 

variable costs) of the current "best-practice" tech­

nique. 4 

The amount of labour employed in an industry at 

any one time depends, in Salter's mOdel, on the units 

of labour required per unit of output for the different 

techniques embodied in the plants being operated, and 

the levels of output produced by each particular "vintage" 

of plant. Salter makes the usua1 assumptions of perfect 

competition, so that plants of a particu1ar vintage will 

'"", 

3 
:Marsha1l,~. ~., p_ 352. 

4salter, 2e- ~-, pp_ 52-58 • 

• 
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ail embody the technique that was best-practice at the 

time the decision was made to build the plant. Presurning, 

as Salter does, that the price of capital goods relative 

.to wages falls over time, the best-practice technique 

becomes more and more mechanised. 5 

If we were to add Salter's concept of a momen-

tary equilibrium of co-existing techniques to the simple 

neo-classical model, we would be able to gain sorne in-

sight into the type of situation in existence between 

the long-run equilibria which are shifted by the occur-

rence of technological change. Salter's model, then, 

allows us to say something about the nature of the ad-

justment path, which neo-classical theorists such as 

Simon are forced to ignore--as a temporary out-of-equili-

brium situation. But Salter's model is more realistic 

than to imagine that technological change consists of 

occasional isolated shifts in production coefficients \ 
~ ~,.. 

such that the industry will eventually work towards a 

situation where one optimal technique is used by aIl 

firms. Rather, technological change is perceived as a 

continuing process, with the result that production is 

SIbid., pp. 66-73 • 
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a1ways carried out by a variety of co-existing techniques 

embodied in plants of different vintages. 

examine Since Salter developed his 

. the effects of technological prog on individual indus-

tries, his analysis is of only lirnited usefulness if 

onels intention. is to determine the overa11 effects of 

technological change on employment, that is, the expected 

impact of technologica1 change on the entire labour 

force rather than just that employed in specifie indus-

tries. Salter's own empirical work showed a significant 

positive correlation between output per head and ernploy-

ment in individual British industries from 1924 to 

1950: 6 however, United States data and later British 

data did not show such a correlation. 7 But even if con-

sistent relationships between employment and productivity 

changes in indiv~dual industries were found, it would 

not be legitimatA to reach a conclusion about the total 

employment effects of technologica1 change. This i5 be-

cause no account has been taken of any spill-over effects!r 

6~., pp. 123-124. 

'7 
~., pp. 169 & 211.tEmpirica1 work ca~ried out 

by W. B. Reddaway. 
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that is, of the changes in employment which might occur 

in one industry as a result of a technologiqal advance-

ment in another. 

However Salter's model gives sorne conceptual 

idea of the limitations to achieving a true level of 

full employment in an economy characterised by changing 

technology'and factor priees. Salter's notion was that 

current employment in industry is little affected by 

actual current factor priees but is primarily determined 

by the techniques embodied in plants currently operating, 
. 

techniques which wer;e-' chosen on the basis of what rela-

tive factor priees were expected to be at the present 

time. Thus, unless past expectations about present wage 

r~tes (and other operating costs) are fully realised, 

there is no reason to expect that there might be an equi­

valence between current supply and demand for labour. 

Salter's model thus seems to put in analytical terms 

Reynes' appraisal of the important determinants of the 

level of employment at any given time: 

• • • past expectations • • • are embodied in the 

to-day's capital equipment with reference to which 

the entrepreneur has to make to-day's decisions 

••• It follows, therefore, that ••• to-day's 
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ernployrnent can be correctly described as being 

governed by to-day's expectations taken in conjunc­

tion with to-day's capital equipment. 8 

, 
Of course, the type of unemployment based on 

rniscalculations of future trends gives us no reason to 

expect that this should lead to a systematic increase in 

the level of unernployment as the rate of technological 

change increases. Indeed, such mismatchings of labour 

supply and dernand might be expected to continue even 

in astate where no further technological advancements 

are made, so long as there-efcur any c~anges in factor 

priees which are not perfectly foreseen. It was !eft to . 

others to make use of Salter's valuable insights in order 

to approach the question that Neisser, among others, 

was interested in. That is, the question of whether 

technologieal change leads to "permanent" or non-reab-

sorbed unemployment. 
) 

Murray Brown wrote a'book, preceded by a number 
~ 

of articles, whieh undertook the specifie ernpirical , 

task of deternrining the macroeconomic effects of teehno-

8J • M. Keynes, The General Theory of Employment, 

Interest, and Money (London: Macmillan, 1967) p. 50. 
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logical progress in thè context of the United states 

,economy.9 He did not limit himself to examining the ern-

ployrnent effects of technological change, but emphasised 

. these as one of the most important repercussions. By 

atternpting to describe and rneasure ~he effects of tech-

no~ogical change on the whole economy (not just indivi­

dual industries), Brown felt that he was approaching 

the problem that Neisser exposed. Referring directly 

to Neisser's article and secmingly accépting Neisser's 

conclusion that "permanent" tecBnological unemployment 

is not impossible, Brown intended "to present a set of 

rneasures which are designed to quantify the various 

10 forces affecting employment." He felt his analysis 

could separate the effects on employment of technological 

progress from the other forces, thus offering a precise 

rneasurement of the amount of labour displacement due 

to technological progresse 

Brown carried out his study using the established 

frarnework of neo-classical analysis, but he overcomes 

sorne of the artificialities of the earlier "simple" 

9 Brown, 2E. ,~. 

lOIbid.; p. 165. 
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equilibrium model by incorporating refinements along the 
() 

lines of those first introduced by Salter. However, by 

taking on the prob1em of determining the effect of tech­

. nological change on the total labour force, Brown is 

forced to make use of sorne artificia1ities of his own 

which are intendant upon the process of aggregation. 

• The most conspicuous weaknesses of Brown's ana-
.. 

1ysis a~~ those made evident by objections against the 

basic concept of aggregate production functions. For 

example, Joan Robinson has for many years pointed out the 

impossibi1ity o~ arrivi~9 at a measure of the value 

of capital which is not dependent on the rate of profit. ll 

. Thus we have reason to suspect whether one of the-bàsic 

variables in Brown's aggregate production functions is 

really indicative of that which it is supposed to mea-

sure, that is, the amount of physical capital in the 

economy. 

More recently, Franklin M. Fisher has attempted 

to demonstrate that the empirical success of the Cobb- 0 

/ 

Il E.g., Joan RObinson, "The Production Function and 

the Theory of Capital," R~view of Economie studies, 

XXI, No. 55 {1953}, pp. 81-85 • 
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Douglas and C.E.S. production functions which are 

those ûrnployed by Brown in his analysis is due not 

to the actual existence of the technical ~elatioqships 

'posited by thOs~nctions, but to the existence of 

~ 12 certain ernpirical phenomena. In the case of the Cobb--

Douglas function, tbis ph~nornenon is the occurrence of 

a relatively constant labour share of total production. 

Thus1 with respect to the Cobb-Douglas, Fisher concludes: 

. . . labour's share is not roughly constant be-

cause the diverse technical relationships of modern 

econornies are truly representable by an aggregate 

CObb-Douglas but rather that such relationships 

appear to be representable by an aggregate Cobb-
" Douglas because labour_' s share happens to be roughly 

constant. 13 

We will not here attempt to describe the objections of 
• 

Robinson and Fisher as they wou1d apply to Brown's ana-

12Franklin M. Fisher, "The Existence of Aggregate 

Production,Functions," Econometrica, XXXVII (October, 

1969) and idem, "Aggrêgate Production Functions and the 

Exp1anation of Wages: A Simulation Experiment,· Review 

of Economics'and Statistics, LIlI, (November, 1971). 

13Fisher, "Production Functions and Wages,· p. 325. 

.. ... 
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lysis. But, noting their significance, we will try to 

show that it is possible to discern~erious weaknesses 

in Brown's model with the reasoning that has been fol-

· lowed so far. ... 

~rown incorPorates the Salter model by describing 
" . 

a short-run expansi~n path function in which ~re~ 

capital-labour ratiq depends on a distributed lag of 

h " t " l" "14 "d b abl 1S or1ca pr1ce rat10S. However, 1n or er to e e 

to measure the nature of the technological crtange which 

is taking place, Brown reduces the number of factors 

in his equation by assuming the presence of a long-run 

eXEansion path in which "steady state conditions will 

prevail," such that the capital-labour 'ratio stays un-

changed. Algebraically th,is is expressed by 

U = K'-CT p CT/(l-À...) ; 
o 0 

where Uo is the current capital-labour ratio; KI, the 

"long-run capital intensity coefficient;R ~ the short­

run elasticity of substitution; P the current capital o 

price-labour wage ratto; and). the '"rigidi ty parameter," 

'. 15 which is derived from the distributed lag priee equat1on. 

1:4 ' Brown, ~. cit., pp. 69-70. 

& , 
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~ 

According to Brown, "the Â. coefficient is interpreted 

as the degree of rigidity of substitution of the installed 

equipment in response to a change in the current factor-

. price ratio. Il Thus the exponent ((j / (1- À) he defines 

as "the long-run ~lasticity of substitution."16 

By making recourse to a long-run expansion path 

function, Brown assumes that the econorny is always ten-

ding towards a defined stable long-run equilibriurn in 
• 

which there is a constant ratio of factors. True, Brown 

takes account of the tact that there will be a lag in 
,_1 

achieving the optimal long-run position because of the 

continuing use of put-dated techniques in fixed capital 

equipment. The À-coefficient is supposed to quantify 

• this lag. But the assurnption is that the ultimate ten-

r dency is towards a secular period or "epoch" during 

which non-neutral technological change does not occur. 17 
. .. 

With reference to the quotation from Keynes' 

General Theory made above (pages 44-45), we noted that .. 

15Ibid • , p. 71. 

16~., 
t 

pp. 70-71. 

17Ibid • , pp. 72-75. 
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Salter's analysis seemed ta overcome or at 1east avoid , 
one of Keynes' major criticisms of neo-c1assica1, ana-

1ysis, since it does not depend on an assurnption that 

· the economy is approaching sorne point of long-run equi-

librium. Brown, however, by attempting to interpret 

technological changes in the aggregate economy using a 
, 

neo-classical framework, is forced to revert to assurnp-

tions about long-run tquilibriu~ tendencies. Sa1ter 

himself made the following observation: 

••• it is obviously impossible to employ the 

long-period schema for the analysis of technical 

change and producti vi ty. • • .', Moreover, once we 

admit the existence of continuous disturbance and 

slow adjustment, the long-run framework is unsuitab1e 

for ana1ysis of the cost and price movements accom­

panying technical change; for its basic tools, such 

as 1ong-period supply fu~ctions, are incapable of 

l ' t' , h' t 18 app ~ca ~on ~n suc c~rcurns ances. 

Undaunt~d by Salter's warnings, Brown proceeded 

to employa long-run production function, while attemp-

ting to account for Salter's developments by incLuding 

a lag variable. It can be seen, then, that Brown is oper-

18 Salter, ~. cit., p. 7 • 
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ating under the sarne long-run model that Simon put forth 
\ 

on a mu ch simpler level. While Brown does not choose 

to simply ignore problems of short-run adjustment as 

. Simon does, he feels that the economy is at aIl times 

closè enough to long-run equilibrium that any non-neu-

tral changes in pro~uc~ion parameters from one epoch 

to another can properly be characterised and measured 

as shifts in long-run expansion paths. Tnese shifts, 

then, are supposed to measure the bias (labour-saving 

or capital-saving) and degree of technological change, 

and consequently the arnount of labour displacernent which 

is attributable to technological change. 

Even if one were to conclude that the level of 

technological unemployment could be realistic~lly deter-

mined in the conte~ of a long-run production function, 
",. . 

it is evident that Brown's analysis has not been able 

to fully measure the effects of technological change 

on employment. In the chapter entitled "Technological 

Progress and Employment," Brown states: 

Our purpose here is to present a set of measures 

which are designed to quantify the various forces 
• 

affecting employment. Since technology is only 

one of the several relevant forces, the measutes 

must isolate separate effects on employment of the 
~ 

T 
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change in output, the substitution of capital for 
19 labour ~ technological progresse 

He then proceeds, in the empirical section, to obtain 

. Îneasures of the arnount to which changes in each of the 

fo1lowing factors is responsib1e for changes in emp1oy-

ment: total outpu~, relative factor priees, neutra1 

technology, and non-neutral technology.20 However his 

analysis does not a1low him to determine to what extent 

the changes in output and in relative factor priees are 

th ves attribut able to technological change, unless 

the nt is taken as an exogenous factor. 

At best, that ng with the va1iQity 

of the long-run equilibrium model, Id say only 

that Brown has denoted the d.i,Iécti~-~f th,e 
~ .,(''''~ 

expansion path. ~e has not taken it upon hirnse1f to 

determine whether there is any validity to the time-

honoured "compensation principle" of the neo-c1assical 

model, that is, the principle whereby the increased pro-

ductivity of new techniques ~il1 create enough emp1oy-

ment opportuni ties to reabsorb any w'orkers disp1aced 

19Ibid., pp. 165-166 • 

20Ibid., pp. 172-179. 
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by their implementation. And if one does not agree with 

the assumptions of the long-run equilibriurn model, then 

it cannat be ascertained whether or not Brown has accur-

ately rneasured the degree to which technological change 

has been labour-saving. 

Leaving aside the debate about the use of the 

long-run equilibrium model, it rnay be useful to delve 

into Neisser's evaluation of the neo-classical compe~-

sation principle. Neisser commences his analysis by 
. 

granting the assumption of a hypothetical econorny in 

which wages are fully flexible and capitalists are able 

to fully adjust to a change in the level of wages by 

reallocating capital between industries "and by changing 

the methods of production (i.e., a stable long-run equi­

brium is achievabIe).2I Neisser then sûpposes that 
• 

mechanisation occurs in one industry, throwing a great 

u~ __ urkers into the labour market (it is assumed 

that dernand for the mec , 
sufficiently elastic to 

output is not 

~c,~~abour 

in that industry) 50 that wage rates are forced down. 

Assurning that aggregate demand can be maintained de~pite 

2IN . e1sser, ~. cit., pp. 62-67. 
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the fall in the wage level, the reabsorption of labour 

takes place, according to the ,neo-classical rnethod, 

through two processes ta which we have already alluded. 

Firstly, a fall in wages would tend to sharply 

lower the price of goods in relatively labour-intensive 

industries, thus increasing the quantities demanded of 

thcse goods and encouraging the expansion of capital 

stock in these industries. There are, however, theoreti-

cal and practical limits to the,extent to which this 

rnecpanisrn can operate, limits which Neisser rather 

graphieally illustrates by means of a Walrasian system 

of equations. with specifically given data as to supplies .~ 

of factors and coefficients of,production, he shows 

that the priees of sorne goods and productive services 

may have to be negative in order for aIl factors to be 

fully utilised. 22 Since a negative wage rate could not 

exist, it thus appears to be theoretically possible that 

aIl labour could not be employed. 

The negative results of the Walrasian model 

depend, of course, on the assumption of fixed coeff~ 
---------------- --------

cients of production. In fact, it is through the ad just-

e, 22Ib1'd., 64 65 pp. - • 

-----' 
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ment of these coefficients that the second mechanism of 

labour absorption is supposed to take effect according 

·to the neo-classical theory. That is, capitalists are 

'encouraged, by the fall in wage rates, to switch to more 

labour-intensive techniques of production. Neisser 

feels that this supposition has~~imited valid}ty, but 

here he ls forced to attack it b; appealing rno~}1 

empirical than the~retical logic. 

In the neo-classical method of analysis, the 

marginal productivity mechanism ensures the absorption 

of aIl available supplies of factors of production, 

by the ability of entrepreneurs td move along the (long-

run) marginal productivity curve through changing tech-

niques. The capitalist çhooses that technique at which 

the value of the marginal product of the factor equals 

its ,priee. However Neisser speculates that in modern 

industrial enterprises, the marginal productivity of 

factors "is very inelastic over the"range beyond the 

combination of capital and labour" which existed in his 

day.23 Though sorne minor changes in "the nature of equip­

ment might be made which would permit employing more 

23Ibid., p. 65. 
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labour, Neisser feels that even if a large fall in wage 

rates were to occur, entrepreneurs would not likely 

revert to older processes of production which require 

· much less c~pital per worker. This is because the older 

techniques w~re'likely more costly in other factors of 

production, as well as in manhours of labour. 24 Since 

the newer and more efficient techniques were developed 

over an era of rising wage rates~ it is not likely that 

a range of equally efficient techniques has been worked 

out to be able to take advantage of cheaper labour. 

Neisser's suggestion is, then, that coefficients 

of production are for practical purposes relatively in-

flexible, even if complete replacement of aIl existing 

capital equipment is allowed for. This rnay be interpreted 

as an assertion of the following kind: If a techniqu~ 

of production were developed today which made use of 

labour priced at the wage of, say, 50 years ago, it would, 

because of the higher level of knowledge available today, 

be a much more efficient and profitable te~hnique than 

the one which was actually in use 50'years ago. Howev~, 

24Neisser cites the example of the steel industry. 

See ibid., p. 66 • \. , , 
, 

\ ,\ 

\ 

, 
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modern production techniques having been developed 

during an era in which labour becàme progressively more 

expensive, it is reasonable to suppose that there is 

'not within irnrnediate knowledge a range of techniques 

which could make use of much chcaper priced labour such 

as to match the efficiency of techniques presently em-

bodied in existing equipnent. Rather, it would take 

time to develop such techniques, through an adjustment 

period that sorne neo-classical writers have termed 

"the very long run.,,25 

The neo-classical retort to Neisser's criticisms 

might in fact be that, although the neo-classical mecha-

"-
nism cannot for ail possible combinations of capital 

and labour ensure full employment in the long run, it 

can do 50 in the very long rune In response to this we 

refer again to the quoted passages made above from 

Keynes and Salter (pages 44-45 and page 51, respectively). 

These passages rnake it evident that many modern writers 

find the concept of long-run equilibrium of doubtful 

usefulness in examining the impact of various forces on 
." 

- 2SE • g ., ~. G. ~ipsey, An Introduction to Positive 

Economies (London: Weidenfeld & Nicolson, 1966), pp • 

287-294. 

J 
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the level of employment, for the reâson that in the 

real world basic parameters never remain constant for 

a period of time sufficiently long for the capital 

. equipment to fully adjust. One should therefor~ be even 

more sceptical about the possibility that the relative 

wage level could stay constant long enough to allow 

for an even longer period of ad justm en t, that is, the 

ad just me nt period·towards equilibriurn in the very long 

rune 

Neisser makes oàe final .theoretical argument 

against the neo-classical school's assertion that the 

marginal productivity mechanism (through the variation 

~ of production methods) can solve the unernployrnent pro-

blem in the long run for any possible combination of 

capital and labour. Returning to the theoretics of the 

Walrasian system of equations, if it is now granted 
~ 

that production coefficients are variable, one would 

suppose that an equilibriurn solution could now be found 

at which aIl supplies of factors will be utilised at a 

positive remuneration. In fact, howéver, an equilibriurn 

solution can be guaranteed for an1 oomr~nation of factors 

only if the production functions are homogeneous of the 

first degree. 26 In practical terrns, this means that 
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theoretical equilibrium can be achieved for any cowbi-

nation of factors on1y if economies of sca1e are com-

plete1y absent. Equi1ibrium would still be possible if 

, economies of large-scale production were in fact present, 

. but only for specifie combinations of labour and capital. 

This point was recently brought out by Nicholas 

Kaldor who, referring to a 1928 article by Allyn Young, 

notes young's argument: 

••• that the extent to which capital is used in 

relation to labour is predominantly a matter of 

scale operations -- the capital/labour rati~ 

production is a function of the extent of the market 

rather than of relative factor prices. 27 

Kaldor stresses the importance of this notion, sinee 

he feels it has the potentia1 of upsetting the entire 

validity of equilibrium economics as an alloeative 

mechanism in societies where eeonornrres of scale proli-

ferate. He points out the irnmunity of theoretical econo-

mists to we1l-known facts in this regard: 

26N ' 't 66 e1sser, ~. ~., p. • 

27Nicho1as Kaldor, "The Irrelevance of Equilibrium 

Economies," Economie Journal, LXXXII' (December, 1972), 

p. 1242. 

) d 
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••• the general equi1ibrium_schoo1 ~as al~ays 

fu11y recognised the absence of increasin9~~~urns 

as one of the basic "axioms" of the syst~m •••• 

Yet on an empirica1 1eve1, nobody doubts that in any 

ecenomic activity which invo1ves the processing or 

_transformation of basic materia1s -- in ether words, 

in industry increasing returns dominate the 

picture for the very reasons that are fundamenta1 

te the nature of techno1ogica1 processes and not 
28 to any particu1ar techno1ogy. 

Ka1dor's suspicions appear to make a strçng 

point eut of the objection Neisser,.f!:I~,-'? .... to the invio1a­

bi1ity of the theoretica1 long-run full-employment 

equi1ibrium. We can thus stress its importance more than 
/ 

did Neisser" who notes i t as an objection of a pure1y , 

theoretica1 nature to be added to those which were based 

more on speculative empirica1 reasoning against the 

rea1istic possibi1ity of the economy reac~ing a point 
, 

of "very-1ong-run" equi1ibrium. 

28Ibid., pp. 1241-1242 • 

--
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CHAPTER~V --

A REVIVAL OF THE WAGE FUND-THEORY \ 

When Neisser wrote his article in 1942, he 

took the irnplicit viewpoint that technological change 

rnight weIl pose a threat to the level of employrnent, 

, 

a threat which economists ought to recognise. Since the 

conventional economic analysis, of his period generally 
, 

rejected such ~n ev~ntualitYI he felt compelled to point 

out the unrealistic assumptions and the flaws in logic 

which led to such cdnclusions and thus make clear the 

need for sorne alternative meth~d of analysis. At his . 
r 

time, of the three schools of thought which Neisser dis-

cussed the wage fund approach to technological unemploy-
Ei' 

ment seemed evidently to be in a state of relative dis-

favour as a method of analysis.~Neverthéless, he felt 

it necessary'to discuss the wage fund theory because of 

"the central position into which classical econornists , 
, 1 1 

have placed it in discussing technological unemployment." 

Briefly, the wage fund approach sees the volume 

/ 
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f " 

," 

of oirculating capital or the "wage fund" in existence 
~. 

at a~y point of ti~e as being the determinant of the 

~ level, of: employment and the wage rate (not individually, 

. trut essentially t-he product of th.ese two) 2 at that time~ 

Technological progress, it was f~lt, ~ight result in a, 
lit 

conversion of circulating to fixed capital, thus reducing 

the volume of the wage fund. Rica~do ~n fact felt that 
. 

this tendency might be 50 general as tO"'be able to 

conclude: .. 

. 

That the opinion ~ntertained by the labouring class, 

that the employment of machinery is frequently 

detrimental to the~ interests, is not founded o~ 

prejudice and error, bu~ ~s conformable to the cor­

rect principles of political economy.3 

Most successors of Ricarùo who used the same 
r 

approach came up with the much more optimistic conclu-

sion .that, "at least in the vast majority of cases, the 

INeisser, ~. cit., p. 59. 

2Neisser notes the ~0nfusion between different· 

classical economists about this basic notiôn, ibid., 

pp'. 59-60. 
o 

3D~vid Ricardo, Principles.of Political Economy and 

Taxation (Mîddlesex, England: Penguin Books, 1971), p. 384. 

( 
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wage fÙDd would not be reduced by t~chnological pro­

gress'.·4 For the p<resent, the original arguments of the 

wage fund theorists and Neisser's criticisms of them 

are worth re-examining, since the wpçe fund approach 

'-to technological unemployment has recently been restated 

in a book by J. R. Hicks. S To examiné Hicks' evolvement 

to this position would be an interesting study in itself, 

since it obviously reflects a judgrnent by this eminent 

long-time proponent of neo-classical analysis, that the 
4J 

neo-classical tools are inadequate for dealing with the 
6'"" 

particular problem. However we shall limit ourselves 

here to an examination of his arguments made in support 

of the wage fund concept. 

If Douglas and Director's espousal of Say's Law" 

which was published about a decade before Neisser's 

article, can properly b~ called a restatement of "the . 
6 oldest argument against,technological unemployment," 

then perhaps we can calI Hicks' revival of the wage fund 

4N · . . t 59 e1sser, ~. ~.; p. • 

SJohn Hicks, A Theory of Economie Ilistory (Oxford: 

Clarendon Press, 1969). 

6 N . 
e1sser, ~. ~., p. 50. 
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theory a restatement cl the oldest argument for techno-

logical unemployment. It is mentioned above that Neisser 

attacked the wage fund approach as another attempted 

. but (so he tried to prove) incorrect dismissal of the 

possibility of technological unemployment. However 

Hicks brought back the wage fUnd theory in its original 

form as it was put forth by Ricardo, to explain the 

possibility that technological unemployment might actu-

ally arise. Hicks in fact makes use of the Ricardian 
> 

wage fund in attempting to'understand that very same 

historical case that Ricardo was trying to interpret 
.' 

as a contemporary -- England of the"late eighteenth and 

early nineteenth century. Hicks undertook the probl~m 
• 

that we mentioned earlier in Chapter III in discussing 

this historical period, of trying to explain why~ in a 

rapidly industrialising economy, there should be only 

"a small rise, or an actual fall in tQe general level 

of real wages.· 7 He sees the cause of !bis lag in wages 

as being a general surplus of displaced labour, and 

thus a manifestation of the type of'technological unem-

ployment that Ricardo delineated. \, 

7HiCkS, 2E. cit., p. 148 • 

' ... 
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Ricardo's and Hicks' conception of technological 

unemployment arising from depletion of the volume of 

circulating capital (wage fund) is not really "permanent" 

in the sense that there is no inherent mechanism ensu-

ring an eventual restoration of full employment. This 

is so because their arguments ensure that, after a period 

of adjustment during which investment is taking place 

in machinery embodying the technological change, the 

wage fund and therefore the level of emp10yment will 

,have bcen restored to their former 1eve1s (and keep 

increasing).' In a numerical exa~ple which Hicks presents, 

this period of adjustment is shown, given the assumed 

circumstances, to take Il years. 8 However, he obviously 

is of the opinion that in the 'real world the cumulative 

effect of the process can last for a much longer periode 

Thus he submits that in Eng1and during the Industria1 .. 
Revolution, a period of rapid techno1ogical change and 

dl.. 

investment in fixed capital, the volume of circu1ating 

capital had been sufficient1y restricted for labour to 

.h~e fe1t the de1eterious effects for a period of sixt Y 

years --
8Ibid ., pp. 168-171 • 

/' 

-_ .. 
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The basic principle underlying Hipks' suggestion 

seems plausible enough if we consider the analogous 

situation of administrators in presently less-developed 

countries who sometimes make the conscious decision to 

sacrifice sorne part of present consumption (this is not 

to say that absolute per capita consurnption must decrease 

if the econorny is at aIl growing) in order to be able 

to invest in ~apital equiprnent and raise the future 

ouput of consumption goods. However we must ask ourselves 

whether the wage-fund mechanism adequately conceptuali~es 

this basic princip le and, even if we agree that it does, 

whether Hicks' exarnple is applicable to the historical 

period he wished to understand. 

To examine the second point first, one might 

decide tha't Hicks' example, of a capi.talist who produces 

at a lower level of output for ten years after the intro­

duction of technological change, draws up a somewhat 

unrealistic situation. 9 Professor Beach has shown that 

the temporary decline in ernployment,in Hicks' example 

is drastically reduced if, altering Hicks' specifica­

tions slightly, it is assurned that capit~lists invest 
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a small amount of their surplus upon expectation of 

higher profits, or tPat the new machines have a slightly 

10 .> higher level of qutput than the old ones. Thus one 

. might find the conclusions of J. S. Mill (and most other 

later classical economists) more acceptable: that the 

increased prçductivity of new machines would, in most 

cases, sufficiently offset the potential reduction of 

th f d d b h -. . Il e wage un cause y mec an1sat10n. 

As to the more fundamental question of whether 

the changing volume of working capital is the actual 

determinant of the level of employment after techn61ogi-

cal change takes place, Neisser feels that the classical 

economists' obsession with the size of the wage fund 

was unwarranted: 

Tqe classical theory had recognised that production 

is conditioned by th~ co-operation of fixed capital, 

circulating capital and labour, the ratio of capital 

to labour be,ing governed by what was later ,.ca'1led 

, . 
lOEarl F. Beach, "Hicks on Ricardo on Machinery," 

Economie JouFnal, LXXX! (December, 1971). 

llJ. S. Mill, Princip les of Political Economy, 

Vol. l (New York: Colonial Press, 1899), pp. 96-98. 

! 
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"the nature of indus~ry," i.e., the state of the 

arts; if 50, how could the mere preservation of 
12 circulating capital ensure re-employment • 

. The classical economists' total conc~ntration on the 

size of the wage fund, then, says Neisser, does not seem 

to follow logically out of their own recognition of the 
" 

role of fixed capital. This fact appears evident from 

the following passage quoted from J. S. Mill: 

••• every increase of capital gives, or is capable 

of giving, additional ernployment to industry; and 

this without assignable limite l do not mean to deny 

that capital, or part of it, may be so employed 

as not to support labourers, being fixed in machi­

nery, buildings, improvement of land, and like. 

In any large increase of capital a considerable 

portion will generally be thus employed, and will 

on~y co-operate with labourers, not rnaintain them. 

What l do intend to assert is, that the portion which 

is destined to their maintenance, may (supposing 

no alteration in anything else) be indefinitely 

increased, without creating an impossibility of 
13 finding them ernployment • • • 

12 , '61 Ne~sser, 2E. ~., p. • 

l3M;11, 't 66 ... ~.~., p. • 
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With regard to Mill's statement above, Schum-

peter wonders ·why he should have thus maimed a theorem 

th t t '1 t b d h' f " "14 a was cer a1n y no eyon 1S range 0 V1S10n • 

. Schumpeter gi ves the following reading of the supposi-

tions behind Mill's line of reasoning: 

• • • while of course he was not unaware of the 

fact that the relation between techno1ogical ~ixe~ 
and wage capital is variable, he was inclined on 

\ 

principle • • • to take it for granted, perhaps as 

technologically fixed, and to neg1ect the substitu­

tability between the two ••• 

• • • he took the relation between technalogical 

and wage capital as a datum, so that in the final 

result saving would increase bath of them in the 

t
, 15 

same propor 1on. 

While Schumpeter's interpretation may reinforce 

Neisser's arguments against the later classical economists, 
~ 

it wou1d not appear that they hold against Ricardo, at 

14 J. A. Schumpeter, Hist0rY of Economie Ana1ysis 

(New York: Oxford University Press, ,1968), p. 641. 

15Ibid., pp. 641-642. It is to be noted that Schum-
-

peter does not attempt to reconcile th.is interpretation 

(i.e., of fixed factor relations) with Mill's assertion ""'- , 

that the increase of the wage fund by itself can create 

employment wi thout limi t. - ~ 

+ 
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least in his chapter, "On Machinery," where he emphasises 

the conversion of circulating into fixed capital. Like-

wise it might appear that Hicks has avoided the criti-

'cisms against the wage fund made by Schumpeter. However 

the basic issue which Neisser outlines remains, in that 
'"' 

Ricardo and Hicks both percei ve <,the volume of circu1ating 

capital as being the sole determinant of the level of 

employment. 

In the context of Hicks' assertion of the wage 

fund theory, it rnight be appropriate to rephrase Neisser's 

question, "How could the mere preservation of circu1ating 

cap~tal ensure re-employment?" to ask instead: How could 

the mere contraction of circulating capital ensure unem-

ployment? In response to this point, Hicks finds himself 

admitting that it could not if wages are fully flexible 

d~rds.16 This follows from Hicks' model of the 

Ricardian wage fund, where aIl labour, if it is provided 

with the exogenously defined level of means of subsis~ 

tence, can immediatly be put to work in the construction 

of machines without the aid of any other'factors of 

16J • R. Hicks, "A Reply to Professor Beach," Eco­

nomic Journal, LXXXI (December, 1971), pp. 922-923 • 

r 
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production. If, however, we were to add to the model 

the constraint that machinery can be built only with 

labour in conjunction with one other factor which is 

. not in completely ihelastic supply r, then the full employ­

ment of aIl labour is not necessarily ensured. 

One might be tempted to argue (as Mill in fact 

did)17 that the addition of such a constraint to Hicks' 

model should not prevent the employability of labour 

as long as the means of subsistence (circulating cap~tal) 

is not exhausted. However this, in effect, would consti-

tute an assertion analogous to the purest form of Say's 

Law -- "Demand for cornm6dities is dernand for labour." 

The implications of such an assertion have been covered 

in Chapter II of this paper. The specifications of 

Hick~'s model make it clear that an automatic availabi-
. 

lit Y of fixed capital (sufficient to rnaintain a constant 

ratio of fixed to circu~ating capital) has not bèen as­

surned, as Schumpeter seerns to insist that Mill had done. 
l· 

The only alternative to explain Hicks' assertion that 

there will always be full employment if wages are fully 

flexible must be an ~ssurnption of infinitely substitu-

l7Mill , ~. cit., p. 66. 
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table factors of production. Several arguments against 

such a notion were outlined in-Chapter IV and need not 

be repeated here. 

Rather than the wage fund, therefore, Neisser 

asserts that the final determinant of the level of em-

.... ployment at any given time is the quanti ty and "quali ty" 

(embodied technique) of capital equiprnent in existence 

at that moment in time: 

"-
The most logical conclusion (which was, indeed, 

drawn by Marx) would be to have current employment 

governed by the quantity of fixed capital available 

and the nature of the respective industry; then, 

technological progress that raises the amount of 

fixed capital necessary per worker would bring about 

displacement, to be compensated solely by further 

accumulation and investment of capital. 18 

By this statement, it may appear that Neisser 

is as guilty of short-sighted reasoning as he accused 

the classical economists of being, by merely switching 

his total concentration from one type of capital to 

another as the sole determinant of the level of employ-

ment. Obviously, when he sees ,the quantity and nature 

18Neisser, ~. cit., p. 61. 

) 
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of fixed capital as determining the level of employment, 

he is implicitly asserting that there will be suffi-

cient ciculating capital available to utilise aIl of the 

0, fixed capital so that the volume and nature of fixed 

capital do in fact become the final constraint. In doing 

this he would in fact have been agreeing with Marx, who 

had no dispute with what he took to be the general rule 

of the later classical economists (MilY et al.): 

It is an undoubted fact that machinery • • • cheapens 

and increases production in that branch which it 

seizes on, and at first makes no change in the 

mass of the means of subsistence produced in other 

branches. Hence, after its introduction, the society 

possesses as much, if not more, of the necessaries 

of life than before • 19 

But unlike the wage fund proponents, of course, the 

maintenance of the supply of "the necessaries of life" 

would not, according to Marx, ensure re-employment of 

displaced ~orkers. Rather, "this takes place only by the 

intermediary of new and additional capital that is 

k" . t t "20 see 1ng 1nves men • 

nal 

Vol. l, (New York: Internatio-

441. 
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What may be more likely is that Neisser, contrary 

to both Marx and the classicists, did consider it possi-
, 

ble that a technolog~cal change might result in a deple-

tion of the so-cafled wage fund. However, we suggest that 

he did not discuss in his article the alternative case 

where circulating capital is fully used up before aIl 

fixed capital can be utilised, for the sake of making 

-his primary point against the wage fund formulation. 

Recall that his attack was dir~cted against the wage 

fund as it stood in his day, which was the as~ertion 

by the later classical economists that "the mere fact 

that the 'wage fund' was maintained, sufficed to secure" 

21 also re-employment of the displaced workers." He thus 

went along with the assumption that the wage fund woVld 
Gr-

be maintained, in order to attempt to "demonstrate that 
#> 

ehis alone would not ensure re-employment of displaced 

workers. 

Neisser was in fact criticised by E. Hagen for 

his failure to consider the alternative case where 

there is not sufficient circulating capital to utilise 

2.1Neisser, ~. cit., p. 51. 
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aIl available fixed capital. 22 In rep1y, Neis~er admits 

that iB his original ~rticle he ass~med: 

in accordance with most of the former writers 

on tne subject of technological unemployment and 

for the sake of argument, that "Say 'S Law" was in 

force, i.e., tha~ an appropriate money flow was main­

tained. Since,Mr. Hagen admits that this is possible, 

IllY analys.is seems to cover wider grounds than his. 23 
o ' 

If one thinks in aggregative terrns, the assurnption tha~ 

the f10w of purchasing ppwer and thereforè the "wage. 
• 1 

fund" can be maintained is, after aIl, simpl~~ssuming 

- that demand for rinal output does not decline. When 

Neisser assume~ that sufficient demand is maintained, 

he is really doing no more than present-day writers on 
l " 

microeconomic issues ~d not just "the former ~riters 

on the subject of technologieal unemployment," who egnven­

tionally~assume that aIl the macroeconomic problems Qf 

\ 
22Everett Hagên, "~~ving,~nvestmen~, and ~echno1ogi­

cal Unemp1oyment," American Economie Review, XXXII (Sep­

tembe r, 19 4 2 r, p • 55 3 • 

23Hans Neisser, "TheConeept of Teehnologieal Unem-
/ ' 

ployment: A Repiy to Hagen's Cr~ticism," Ameriean Economie 

Review,.XXXII (Septernber, 1942), p. 555 • 
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.. 

. . 
equalising aggregatn.-,supply and demand have been solved. 

~) ~ 
If this interpretation is correct, it would s~ 

/' ~ 
1 

that Hicks' model of the Rica~dian wage fund resolves to 

a decl~in demanâ that results from laying 'off workers • 
• , ' 

But, as Hag~n sugge~to Neis~er, the Keynesian tools 

of macroeconomic analysis are more appropriate for exa­
... 

rnining changes in the level of aggregate demand than are 

models based on the e~pe~ience of a single firm. 2 t This, 
-" ... 

~ . 
... : recormnendation "WOuld seem equaJ 1y applicable to Hicks' 

, ) 

historica1 tract, since he wished to genera1ime on the 

basis of the indi vidual firrn to di'scuss the experience 

, of trye Br~ tish ec~no~y duri)g 'the Industria1 Revolu'tion • 
. 

Indeed, profes~or Beach s~ggest, that the 'lag in the rise 

of wages durin! this period might be~ter be understood 

in attributing it -to a 1ag in aggregate demande 25 

'If unemp10yment of the kind Hic~s discussed can 

indeed b~~ftributed to an insufficiency of aggregate 
~ 

demand, this does not of course mean that it shou1d be 

~ regarded as unimportant or ignored. How~ver, as we men-,,­

tionèd in Chapt~r l and will touch upon again in Chapter "-

24Hagen, ~. ~., p.' S53. 

2SB h . t 1\18-919.-' , eac , ~. ~.,' pp. '1 

. ~, 
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\.c 
VII, Neis~D se~ed to be intent on isolating that type . 

, of unemployrnent arising from technological changeewhich 

", 

~ould not ~e any' more 'than ternporarily eradicated through 

policies aimed solely at increaslng th~ level of aggre-

gate demand. Unernployment of this kind, he felt, pt'esents 

a less simple problem for (theorêtical) pelicy solution 
, 

and can there'fore to sorne If grea ter s~J?se be regarded as 
, 

technel~gical "permanent" unernployment. In the following • 
chapter we will specu~te on the natute of circurnstances 
'e ,,/ 

that Nei~~er may have envisaged could cause this
c 

"perma-
\.--' "" 

nent" technological unemplQYment to arise. 
>' • 

, 

" 

.' 
l 

f.-
';'" 

) 
, .......... 1 

~ 

.; 
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# 

CIIAPTER VI 

NEISSER'S ALTERNATIVE , 

As a general prinçiple, one rnight judge that 

criticisms of.any system of analysis should he valued 

only as much as the superibrity of alternative analyses 

which alQe available .,(the alternative rnay be to offer 

~
heoretical anal~sis at aIl). From this point of ~iew 

it wo Id seern important to give sorne attention ta the ' 

kind f theoretical approach that Neiss~r suhrnits as a 

superior approach ta the ones he criticised, and which. 

we have reviewed in the four preceding chapters. 

~t was noted in Chapter l that the article which 

forms the basic reference work af this 

itself a wholly negative goal: i. e. , 
n."<..,~, 

to demanstrate that . . \ 

"rational econornic analysis" had nbt b 

the impossi~ility af the occurrence of permanent" tech-
. 

nolagical unernployment. However Neisser did tOUfh on hi~ 

preferred altern.tive approach in various place. in his' 

article (~ome of ~hic~ we havè noted) and devoted a few 

\ 

l' 

\... 
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paragraphs in diS~SSing the rnerits of this approach at 

the end of the article. Reference can also be made to 
, 

earlier publications in which Neisser set out his posi-

tive views on the subject of teçhnological unemployment. 

As was noted in" the preceding chapter, Neisser 
~ , 

stressed the quantity and nature of fixed capital in 

place at any moment in time as the determinant of the 

level of employment, and in this sense felt himself to 

be agreeing with Marx. Like Marx also, he felt that 

labour displaced thro~gh technol~ical change would only 

berreabsorbed through the instalment of additional fixed 

capital: 

-
It never has been doubted by' any theorïst of rank 

that accumulation 0f capital in the form of fixed 

equipment raises the demand for, labour; Marx espe-

cially •.. depicts th~capitalistic process as a 
f -t 

race between displacemen t of!' labour through techno-

logical progress and reabsprption ~f labour through 

accumulation •• ; • displacement and ,accumulation 

are two la~gely, indepe.ndent factors, and i t is impos­

sible to predict the outcome of the race betwêen the 
'. l 

two on pùrely th~oretical grounds. , 

Neisser's emphasis on the role of fixed capital 

is more thoroughly expounded elsewhere, as ip an article' 

1 

~ 

, . 

, r 
" 
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\. 

which was published in 1932 ln German,2 and which Gour-

vitch in'his Survey of Economie Theory on Technolo?~cal 
• 

Change and Èffiployment summarises as follows: .. 
The dependence of ernployment of labour upon the 

~ 

existence of specifie equipment has been formulated 

most foreefully by Neisser. He demQrlstrated that the 

mere ava~lability of labour supply, no matter at how 
, 

Iowa priee, is insufficient to bring about i ts "ab-

sorption in employment, unless there is also simulta­

neously available a fi~ed capital -- in the concrete 

physical shape of plant and equipment -~ for the em­

ployment of the avai~able workers'in accor~~nee with 

prevaili~g technical methods and ~ith the dêmands 

of the market. The e~istence of such fixed capital 

~ , can only be the result of a proéessi lt is conditioned 

by prevïous capital accumulation and investment. 3 
1 

Neisser's apparent preoccupation with the amount 

and nature of fixeG capital in place may weIl lead one to 

suspect that he has undcrestimated the employment-creating 
"'::' 

lNeisser, "'Permane~t' Technological Unemployment," 

p. 70. 

2 b ~ 
Hans Neisser, "LohnhOhe und Beschaftigungsgrad im 

Marktgleichgewicht," Weltwirt~chaftliches Archiv, XXXVI 

(October, 1932'~ 

3Gourvitch, ~. cit., pp •. lI3-l~4. 

1 

... 

1 
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meçhanisms inherent to tÀe process of technological 

chan(]c. Thesc employment-creating mechanisms cap bè 

seen to opE~ra te in the follpwing ways. FirstlY'e the 

constructjon of the labour-saving machinery itself wou Id 

entail sorne aI':1ount of job creation. Secondly the in-

creased productivity of the new techniques, so one would 

expcct, should make available additional unconsurned 

surpluses for re-investment in new fixed capital which 

would employ labour. \'le wi Il discuss these two rnechanisms, 

and·the way in which Neisser deals with each of thern, 

in turn. 

Neisser felt. that flthe naive question whether 

the displ~ced labourers would not be reabsorbed in the 

production of the labour-saving device itseLf," could 

be rather easily dismissed: 
, 

As a matter of principle, no increase in the ph~si­

cdl, volul!:e of capi tal is neces~arily ihvolved in 

the technological progress; the improved device 

m~y not cost more than the unimproved one, and 

mi~t be financed from depreciation funds; and even 

if, in a given case the eapital'embodied in the new 

device would exeeed that embodied in the old one, 

reabsorption of aIl displaeed l)bourers is ~mpos-. ~ 

sible, sinee otherwise the unit eosts of output 
" 

would not be smaller than before, and no incentive 
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to introduce the new device would exist. 4 

It seems valid that the.reabsorption of aIl technologi-

,CallY\diSPlaced labour in building the labour-saving 

machinery would constitute a negation of the cost-redu-

cing motive which led capitalists to introduce technolo-

gical change. But while this may be true of individual 

occurrences of technological change and new technQ~ogy 

may in sorne cases be introduced ~y simply replaclng old 

machines, as they wear out, by more modern ,ones, it wou Id 

seem that technological progress is usually associated 

with vast investments in new machines long before the 

old ones wear out. Surely, it can be argued, the histo­

rical process of "technologiéal change has snown a steady 

expansion of employmenf in the capital goods sector. 

Several economist,s have ~mphasised the growing 

importance as a source ~ employment provided by new 

investment resulting from technological change. For 
.- 1 

instance, Marx, in the words of Gourvitch: 

• • . indicated schematically how technologicai '') 

progress, with the resulting increase in the share 

4 ' 
Ne,isse'r, "'Permanent Teéhnological Unemployment," 

\ 

p. 58 • 

y , 
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of constant as compared with variable capital, is 

reflected in a growth of the producers'-goods divi­

sion faster than that of the consumers'-~oods divi-
.5) 

S10n. 

Keynes, though not attempting to establish the basic 

long-term motives for new investment, made clear the. 

crucial role that continued investment has in maintaining 

full employment. Hansen saw the spur of this new invest-

ment being population growth, expanding markets, and 

technological progresse W~iting in the late 1930's he 

stated: 

We are thus rapidly entering a world in which we 
, 

must fall back upon a more rapid advànce of tech-

nology than in the past if we are to find priva te 

investment opportunities adequate to maintain full 

employment. 6 

Professor Beach has shown that, in a typical moder~ economy 

in which a steady expansion of investment is taking 

place, technologically displaced labour can·be quickly 

J 

SGourvitch,2e' cit., p. 215. 

6Alvin Hansen, -Economie Progress and Declining 

Population Growth," American Economie Review,' XXIX 
6 • 

fMarèh, 1939), p. 10 • 
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reabsorbed within the same enterprise or elsewherè in 

the economy.7 If continued technological progress is, 

as Hansen postUlated~important basic determinant 

'of the rate of invest nt, then the crucial question 

posed is how long a d how s~eadily the proces5 can be 

maintained. 

The point which appeared obvious to Neisser and 

others was that employment in the construction of labour-

saving equipment being of only a temporary nature and, 

by the necessity of the cost-saving motive, less than 

the amount displaced, it could not by itself offset 

the unemploy.ment of technologically displaced workers. 

Marx pres~nts this case in discussing the application 

of maChinery in aWcarpet factory: 

., • • suppose • . • that the 'making of the new 
t 

rnachinery affords ~mployrnent to a~greater number 

of mechanics, can that be called compensation to 

the carpet-makers, thrown on the streets? At the 

best, its construction employs'fewer men than i~s 

employment displaces. The surn ••• that formerly . , 
represented the wages of the'discharged carpet-

,1 

\. 
7Earl F. Beach, "La mécanisation et l'emploi," 

v 

L'actualité ~~onomique, XLVII (July-September, 1971) • 

.. 
d 
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makers, now represents in the shape of machinery: 

(1) the value of the means of production used in 

the construction of that machinery, (2) the wages 

of the mechanics employed in its'construction, and 
." 

(3) the surplus-value falling to the share of their 

"master." Further, the machinery need not be renewed 
~ " -

till it is worn out. Renee, in oraer to keep the 

increased number of mechanics in constant employment, 

one carpet manufacturer after another must displace 

workmen by.ma~hines.8 

, E. Lederer combined this concept with a theory 

of investment through credit expansion to postulate a 

theory of cyclical fluctuations similar to schumpeter's.9 

~ Unlike Schumpeter, however, Lederer stresses the perma-

.' nence of unemployment which becomes evident after the 

innovation boom has ended.}O New investments in equip-

ment embodying the labour-saving technological change 

are financed through credit creation and result in a 

8Marx , ~. ~., V~l. l, pp. 438-439. 

9Joseph A. Schumpeter, Business Cycles (New York: 

MCGraw-Hill,1939). 

10 ~ -Emil Leperer, Technical progress and Unemployment 
1 

~/Ceneva: International Labour Office, 1938) • 

c 
,: 

.' 1 
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temporary boom of full employment as jobs are made avai-

lable.in building the new equipmen~. But in Lederer's 
,T 

view, this investment boom only succeeds in disguising 
'. if 

'and deferring the displacement of workers through the 

introduction of labour-saving techniques: 

•• when the boom is over, the decline in the 
i. 

mechanised industries, which was concealed by the 

general increase in employment and activity while 

the boom lasted, will begin to make itself generally 

felt ••• employment capacity is lowe~ than before 

and large groups of workers will be thrown out of 
Il employment. 

Although Lederer is not explicit about the 
t> 

length of the cycle he was describing, it would seem 

that his analysis, if valid, is as applicable to the 

12 "Long Wave" Schumpeter refers to -- a whole epoch of 

cumulative innovative activity such as England's Indus-

trial Revolution -- as it is to shorter-period fluctu~-

tions. Such â scheme thus 

.labour-displacing effects 

ll~., pp. 244-245. 

makes it plausible that 'the 

O~hnblOgiial change could 
,-

12 . . 
Schumpeter, Business Cycles, Vol. l, p. 168 • 
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be deferred for decades on end, without being rèalised 
, 

unless the continued expansion of the economy should 

ever be curtailed. It was evident to Neisser that, since 

~displaced labourers would not be reabsorbed in the pro-

duction of the labour-saving device itself," employment 

could only be maintained thr9ugh lnvestment in new 

fixed capital for new purposes.1 3 The important issue 

to Neisser, therefore, was whether technological progress 

by itself would ensure a sufficient output of unconsumed 
a. 

surplus which could absorb displaced labour using new 

fixed capital financed by this surplus production. 

This leads us, then, directly to the second 

employment-creating mechanism which is supposed to ab-

sorb technologically displaced labour: the process where-

by new fixed capital made available through the increased 

producti vi ty of new techniques .is suff,.icient to employ 

aIl the workers displaced by mechanisation. To counter 

the several positions taken in favour of this idca would 

necessitate ~ repetition of aIl the arguments presented 

in the preceding four chapters, since aIl of the tradi-

tional theories ruling out the possibility of "permanent" 

13Neisser, "ipermanent' Technological Unemployment," 

p. 58. 
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technological unemploymen't rest e~sentiàlly on the 

asserted validi ty of this mechanism. The rnost_.plausible 

alternatives to the infalLibility of this compensation 

.rnechanism are associated with perhaps the two best-known 

figures in economic thought -- Marx and Keynes. The 

relation of Ke~nes' analysis to this and other facets 

of Neisser's work will be discussed in Chapter VII, but 
, 

at this point we shall briefly examine Marx's system. 

Neisser nd'tes Marx' s predicted outcome of the 

"race" between labour displacemenl: -through tech11.ologi-

cal change and its rea~sorption by newly accumulated 

capital: 

Marx believed, mainly on the basis of the twenties p 

') 

and thirties of the last century, that displacement 

d Id . hl' N more an more wou outwelg accumu atlon . • • 

~ 
_~ In fact, Marx di\ more than just believe that accumula-

tion would qot co~pletely offset displacernent; he asser-

ted it as a necessary consequence an~ condition of 
, • t 

capi tali~ t Pt-~uction in order to 'k~ep the Jage rat~' 

at the (social). subsistenv level: 
)' , 

• • • ~f surplus labouring population i8 a neces-

\ ' 

14 Ibid ., p. 70. - . , 

.. , 
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sary product of aCcumulation or of the de~elopment 

of wealth on a caPftalist basi~, this surplus-popu­

la tion becomes, çonvers~ly, : • '. a COl'ldi tion- of ( 

existence of the capi tal\st mode of production _. • . 

it crea~, for the changing needs of the ~f"':;'èxpan­

sion of capital, a mas~'of human matérial a\ways 

d f -' 1 . t t' 15 rea y or exp 01 a 10n. ... . 
While it is hoped thatrOthe arguments in the'" 

four preceding chapters have demonstrated that employ-
• 

ment ~n newly,p~oduced fixed capital need not be great 

enough ta absorb workers techno10gically displaced, 

nor· is there any explicit factor in the Marxian system~ 
\ 

to·ensure that sufficient compensating investment cannot 
<t.~""" ~ 

occu~ through ~echnological change. Mark Blau~ ~akes ~ 

the point that the asserted outcorne of the Marxian 

"race" depends on a crucial assumption abo~t the--,natur~ 

ff téchno~jfical change: 

Booms dep,lete the reserye'armY,and slumpsi replenish 

it, but secular growth at full émployrnent levels. 
\' 

is coriceptually' impossible, according tO,Ma~x. 
• 1 -

~.~ further accamalation must invol~e a suffi­
'0--

cient flow of labour-saving inventions so ~s to P 

produce chronic unemployment. Thus, the Marxïan 

l~Marx, .~ •. cit., p. 632. 
1 

\ 

~~ 
o 

.. ~ 
\ .- . 
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( 

• 

-91-

conception of mature capitalisrn is predicated upon 

a bias towards labour-saving technica1 change. 16 

~ \ ~ 

But, whi1e the postu1ate9 0ftcome of Marx's 

mode1 depends critica11y upon the Jssumption that tech-

no1ogica1 change, on the aggregate 1eve1, dirninishes 

L(K (required labour per unit of capital) at a more 

rapid rate than K (the total quantity of capital) in-

17 creases, his mode1 is extremely va1uab1e in noting 

the two inseparable counteracting influences of techno-

logical Ghange on the level of employment. Above we 

quoted Neisser's opinion that "disp1acement and accumu-

1ation are two largely independent factors," 50 that, 

nit is impossible to predict the outcome of the race 

between the two on pure1y theoretical grounds." In fact~ 

he qua1ified this statement to say that: 

Without doubt the two contestants of the race are 
1 

16 a 
Mark Blaug, "Technical Change and Marxian Economies," 

in Marx and Modern Economies, ed, by D. Horowitz (New 

York: Monthly Review Press, 196B} , p. 228. 

17This is stating the condition in a very sirnplified 

manner and for the context of a stable labour force 

(i.e., L is constant). It is not supposed, of course, 

that either L/K or K are measurable values in a real­

world economy. 
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not entirely indepenqent. A rise in aggregate 

incorne, gene~ated by technological progress,' 

would increase also the rate of accumulation 

(per time unit), and ,thus sp~ed up the reabsorp-

tion of labour ..•. rHoweve~ the same pr~cess 

that reduces the number of y~ars [of labour-tirne 

required to accumulate enough capital to re-ernploy 

dne man] , by speeding up the rate of accumulation, 

also increases this number by enhancing the a~ount 
18 of capital per worker. 

In this way Neisser explained the help that technolo-

gical progress gave te e~ch of the two contestants in 

the race, ,Without,,~king ;ny prediction as to the 

final outcome. 

Neisser did state that "displacement and accu-

rnulation are two largely inde pendent (factors ," but 

~id not ~pecify the kind of independent forces deter­

rnining each. Other than technological change (which, 

as Marx showed, does not influence the factors inde-

pendently), it is difficult to conceive of factors 

wh'ich would systematically act to dis'place labour. 
"' 

On the side of forces which fùrther accumulation, 

however, o~e could postulate the kind of incentives 
~ 

.' 
, 

18Neisser, "'Permanent' Technological Unemployment,· 

pp. 70-71. • 

• 
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'. 

to further investment that Hansen envisaged -- expan-

ding population, foreign markets -- as prov~ding 

sources of employment. These kinds of indepe~dent 

'forces on the side of accumulation could then be seen 
, . 

to offset any tendeRcy towards relative ·displacement 

caused by teohnological change, if such a tendency 

were indeed operative. Also, a "L,ong Wave" investment 
:).0 

boom of the nature Lederer and Schumpeter described, 

could have the effect of deferring "permanent" techno-

logical unemployment for several decades. 

The point of the ab ove discussion is to indi-

cate that the Marxian scheme of uncompensated techno-

logical displacement of labour, while not a çertain 

or even probable outcome, is not theoretically impos-
1 

sible. Neisser states: 

By 

if 

In no case would it be permissible to use simply 

the currênt unemployment statistics as1a ~rifi~ 

cation or a repudia~ion of the theories~hich 
affirm or deny the existence of technological 

19 progress that creates un~mployment. 

this we might take him~an 

19Ibid :, p. 52. "\ 

" 

that independent 

1 
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fa6tors, such as those Hansen mentioned and the invest-

ment booms that they set off, could serve to offset 

and disguise an increasing rate of technological un-

·employment. But, on the other hand it may be that 

technological progress has, by itself, maintained in 

the past and can be expected to éontinue maintaining 

the levels of fairly close to full employment that~ 

have been generally manifest in most periods of capi-
. 

talist development. Unfortunately, the present economic 

the ory gives no conclusive method of isolating the 

different influences on the level of employment nor, 

as Neisser tried to prove, does it give any a priori 

reason to accept either the inevitability of the im-

possibility of the existence of "permanent ll technolo-

gical unemployment. 

\ 

" -.... 1 

., 
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. 
1 

CHAPTER VII 

, ., 

• 

KEYNESIAN AND "PERMANENT" TECHNOLOGICAL UNEMPLOYMENT 

In Chapter 1 we stated that Neisser was well 
• 

aware of the possibility that unernployrnent rnight arise 

due to insuf~icient aggregate demand, a possibility 

which Keynes' General Theory had brought to the fore­

front of econornio9 thinking by the time that Neisser 

wrote Othe article on which we have based our arguments. 

In fact, as will be illustrat~d by exarnples below, 

Neisser suggest~d sorne ways in which technologica\ 

change could cause a faUl in the level of ernployment. 

", . through the ,medium of a decline in aggreg~te dernand. 

However the concept of "permanent" technological unem-

ployment that Neisser was specifically interested in 

dan, we feel, be distinguished from unemployment 

attributable to a lack of aggregate '~emand, whether 

this insufficiency, of demand is due to tecnnological 

change or ~ther factors. T)iS is best shown by laying 

out and comparing the most basic concepts of unernploy-

) 
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~ised by Keynes and Neisser •. 

Keynes' theoretical explanàtion of the possi-

bility of involuntary unernployrnent depends on the fol-
. 
lowing basic principl~s: 

In a given si tuatÙsm of technique, resources and 
\ 

costs, incorne (both rnoney-incorne and real incorne) 

depends on the volume of ernployrnent N •••• The 

arnount of labour N which the entrepreneurs decide 

to employ depends on the sum (D) of two quantities, 

narnely Dl' the amount which the community is expected 

to spend on consumption, and D2 , the amount'which 

it is expected to dévote to new investment. D is 

what we have called above the effective demand. l 

If, in this simplified model, the e~pected amount of 

investmcnt in any one period should fall below the level 

of households' and firms' savings, the level of income 

and employment would ~ecessarily have to fall to a 

lowe~ equilibrium level. And there is no mechanism, 

Keynes felt, to ensure that this equilibriurn level 

should ever be one of full emplbyrnent. 

In Neisser's most simplified model, the determi-

nants of the leve~ of ernployment at a given moment in 

\ 

l Keynes,t. 2,E.. ci t., pp. 28-29 • 
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time can be summarised by the following statement: 

:-

The most logical cQnclusion (which was, indeed, 
1 

drawn by Marx) would be to have current empl.yment 

governed by the q*~rlti·tr:~ .\fi~}1 capi,tfl1 available 
and the nature of t\l)e ~~pect:ive indÜ~try. 2 

In the most rigid ~ense, then, ,the amoun>-of "permanent" 

technological unemployment. can be defined as the difference 

between the act~l amount of employment at full capacity 

utilisation of i:all fixed capital", anf the amount of 

individuals who offer themselves up for employment at 

any wage rate (perhaps taking the subsistence level as 

the lower limit). Analogously to Keynes, Neisser felt 

thht there was no, mechanism ensuring that these latter 
( 

.two quanti ties would at any time be equal. Indeed, the 

whole point of his article was to attempt to prove that 

no such mechanism existed. 

With regards to concei~g the amount ~nd embo­

died technique of fixed capital as the deterrninant of 

the level of employment, Joan Robinson notes that "in 

this part of Marx's argument Say's Law holds undisputed 

2Neisser, "'Permanent' Technological Unemployment,· 

p. 61. 
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, . 

sway. ,,3 However she p<innts out that in v~rious other 

" aspe~ts of his theory of capitalist production he showed 

himsclf to be weIl âware of the mechanism of effective 

'dernand and its ~~le in deterrnining the actual l~vel 
! 

1 

of employment: Similar~y, Neisser indicates in various 

places how a declinc in aggregate demand, set off by 

laboloJ,r.-saving technological change, can cause actual 

unemployment to be higher than the amount which can be 

called "pel-manent" unemployment according to the defini-
, 

tion offered above. Two examples of Neisser's implicit 

references to the Keynesian concept of unemployment 

should,demonstrate his recognitibn of the importance 

of effective demande 

In the following sentence, Neisser mentions one 

of the short-run implications of a wage ~eduction: 

It is still an unsettled question of economic theory 

whether the assumption of an unchanged state of 

demand i5 compatible with the general decline in ~ 
, 4 

the wage level. 

After making this point, he proceeds to concentrate 

3Joan Robinson, An Essay in Marxian Economies (Lon­

don: Macmillan, 1971), p. 85 • 

4Neisser, ~. ~., p. 63. 
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on what he regards to be a more important iss'ue in the 

context of his discussion: the limits to which the 

declining'wage mechanism can be relied on to ensure 

. the reabsorption of technologically displaced labour 

in the theoretical long run where aggregate demand is 

assumed to equal aggregate supply. Later in his article, 

Neisser mentions an additional complication which enters 

into the two-sided effect (according to the Marxian 

schema) of technological change on the demand for labour: 

A·rise in aggregate income, generated by technologi­

cal progress., would increase also the rate of accu­

mulation (per time unit), and thus speed up the 

reabsorptLûn of labour. However • • • the favourable 

effect on accumulation can only rnaterialize if a 

"moving equilibrium" is preserved in the economYi 
, . 

if, contrariwise, displacement of labour (in the 

absence of compensatory investment) by reducing 

consumers' p~rchasing power ushers in a depression, 

the favourable effects on accumulation of displace-

t . ht 'l' 5 men rrug not rnater1a 1ze. 

The more basic, underlying forces'to which Neisser 

chooses to give his attention, however, are the counter-

acting forces of displacement throug~ labour-saving 

5Ibid ., pp. 70-71 • 
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innovations and reabsorption through capital accurnula-

tion. We could perhaps then see the level of "permanent" 

technological unemployment as the limiting case; that 
. 

. is, the amount of unemployment still present when aIl 

fixed capital is being employed at full capacity utili-

sation. 

However this interpretation of the concept of 

"permanent" technological unemployment would seem to 

be unjustifiably rigid in that it rules out completely 

the possibi}i ty of technological unemployment b,eing 

"disguised" for whatever reason, such that the actual 

level of unemployment is less than the ~finable level 

of "permanent" technological unemployment. The latter 

possibility certainly was~onsidered by Neisser, as the 

following admonition indicates: 

In no case would 1t be perrnissable to use simply 

the current unemployment statistics as a verifica­

tion or a repudiation of the theories which affirm 

or dehy the existence of technological progress 

that creates unemployment. 6 

At this point we can say that the presence of Keynesian 

6 Ibid ., p. 52. 
III 

1 
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deficient-demand unemployment may falsely tempt one to 

verify the existence of "permanent" techno10gica1 unem-

p10yment on the basis of given unanalysed unemployrnent 

',statistics. But what about the converse case where 

unemployment statistics are 50 low that one rnay feel 

it warranted to accept these as a repudiation of "perma-

nent" technological unernployment? Neisser's statement 

implies that there may be forces which allow the level 

of employment to rise above the limits set by the state 

of technological developrnent. In his article Neisser 

does not specify the nature of these forces, but the ~ 

few staternents he does rnake should allow us to speculate 1 

on this matter. 

Putting aside the question of aggregate dernand, 

the level of employment at any moment in time (assurning 

full aggregate demand we may calI this the potential 

level of employment) depends on the given technique and 

the sUpplies of other factors of production. Thus it 

is possible that labour displaced through labour-saving 

technological change which is not absorbed through the 

additional capital made available by the increased pro-

ductivity of the new techniques, might be employed 

because of an increase of fâctors of production inde-
--' 
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, 
pendent of technological progress itse1f. We suggest 

• 
that this rnay explain Neisser's opinion that: 

The relative small ~ize of (actual as opposed to 

"permanent~ technological unemployment in history 

is attributable, partly, to the independent forces 

increasing ernployment • • • 7 

The "independent fo~ces" increasing the volume of em-

ployrnent, then, we could categorise as increases in the 

volume of fixed capital which are not due tq the process 

of technological change. Joan Robinson notes: 

The study of the supplies of natural resour~s and 

labour (which together produce fi'xed or "co tant" 

capi tal in the Marxian terminology) involve the 

whole problèrn of Irnperialism, on which the hi s 

. thrown out by Marx have been elaborated by later 

Marxists • 8 

Also to be considered is the possibility that at any 

moment in tirne there may be a t~porarily cancentrated 
1 

use of relatively labour~intensive technique in the 
, 

production of capital goods. This wou1d be the case if 

the economy were at the peak of the kind of innovation 

<' 

. 8 ' 
Robinson, ~.,~., p. 93. 

, 
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cycle outlined by Lederer (described above in Chapter 

VI), and if the techniques used for producing capital 

goods were indeed more labour-intensive than those used 
o #l 

for producing consumption goods. 

With regards to the question of what is the 

1 . ,definable level of "permanent" technological unemployment, 

states Neisser, Il i t is necessary to keep constant ot.her 

fact~s as far as they are truly independent."9 "Perma­

nent" technological unemployrnent would therefore appear 

ta be defined as that level ~f unemployment that would 

occur if only that portion" of fi~d ,capital which has 

been accumulated through the medium of technological 

progress were in existenc~d thi~al is used at 

full capaci ty utilïsation so' as to rule out the possibi-
1 

lit y of deficient-demand unemployment. It would also 

be mandatory to define this level in the con~ext ?f 

sorne kind of "stable period," where it can be assured 

that there ls not occurring ~n·inordinately heavy use 
.. c 

of, say, labour-intensive techniques in order to fulfil 

the capital-goods requirements of a "Long WaveR invest­

ment boom. Specifying the nature of this stable period; 
J~ 

9Neisser, op. cit., p. 53 • 
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differentiating between capital made available through 

technologica~ progress rather than "independent forces;w 
\ 

'defining a level of full capacity utilisation; -- aIl 

. of these obviously pose sèvere if not impossible problems 

of both a practical and conceptual nature. 

These apparent ~fficulties perhpps explain 

why Neisser did not follow up on his first artic~e to 

elaborate prectisely on what he defined as "permanent" 

technological unemployment, and how one would measure 

its le~el. However, it should be noted that Neisser did 

not at aIl imply that "permanent" technological unemploy-

ment was a measurable quantity. Instead, his intention 
t 

in writing the article had been to demonstrate that the 

effects of technological change on the level of employ-

ment could most reasonablx be conceived of as a process 

of labour displacement through change in technique and 

reabsorption through fur~ capital accumulation. The 

primary point he made was that there is?no mechanism 

to ensure that the rate of ~eabfoorption should match 
, ~... . 

) the rate of displacement, and the bulk of the article .. 

was devoted to proving the invalidity of those widely­

held arguments that such a mechanism existed. Thus 

Neisser arrived at the following: 
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The conclusion is inevitable: there is no mechanism 

within the framework of rational econornic analysis 

that, in any situation, would secure the full absorp­

tion of displaced workers and render "permanent" 

technological unemployrnent in any sense impossi­

ble. IO 

From the basis of our own examinations in this 

paper, we ~ust conclude that the major criticisms Neisser 

held against the three traditional schools of economic 

theory with regards to the issue of technological unem-

ployment, remain unrefuted. We have examined writings 

of sorne of the most eminently-reqarded think'ers on the 

subject and found that, while a considerable sophistica-

tion of approaches has been approached in sorne areas, 

in others econornists have based their analyses on the 
- ' 

kind of unrealistic assumptions that Neisser attacked. 

And on sorne points, it appears that Neisser's arsuments 

have been considerably strengthened by more recent publi-

cations. We' find, in aIl, that in spite of the views of . , 

those who would wish to prove the contrary, the eventua-

1ity of "permanent" technological unemployment remains 

a logical possibility that has yet to be invalidated. 
" \ 

10~., p. 71 • 

..... 
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As has been noted, Neisser, unlike Marx, dfd 

not express any definite opinion as to whether the 
~ 

factors of labour aosorption would in futu~e offset 

'technologiéal displacement of labour. Neisser obse~ves 

that the evidence of tbe half century after the publica­

tion of Capital provide an apparent refutation of Marx's 

own prediction that displacement would exceed reabsorp-' 

tion. But, writing from his 1942 vantage-point, Neisser 

~ states that "the experience of the last twenty years 

is less ~avourable, at least more controversi~j(."ll 
\ 

The three decades of economic experien\e since 

the publication of Neisser's article have, in a post-

Keynesian world, seen an entirely different perspective 

put on the problem of unemployment. Since, according 

to the new orthodoxy, government fiscal, monetary and, 

more recently, manpower policies are capable of allevia-

ting high levels of unernployrnent, government intransi-

gence~as usually been laid to blame for permitting 

excessive levels of unernployrnent. However, certain sec-

tors of public and acade~c"opinion, concerned aboute 

" 

ll~., p. 70. " 

." 
.\ 

,... 
1 

j 
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high unemp10yment and uncanvinced th~t it is solely 

attributable to the government's unwillingness ta act, 

~ave not ruled out entirely the possible prospect of 

'the kind of techno1ogical unemployment that we have 

defined here as "permanent." Certainly the numerous 

explanations which P?rport to deny such a pdssibility 

seem ta be no more plausible than the ones available 

at Neisser'g time. 

• 

, , 
1 
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te M'Y) 



• 

.-

'. ,~ 

1 

-108- '" 

1'C:1) 

SELECTED BIBLIOGRAPHY 

Books 

Brown, Murray. On the Theory and Measurement of Techno­

logica1 Change. London: Cambridge University Press, 

1966. 

Court, Wf H. B. A Concise Èconomic History of Britain. 

London: Cambridge University Press, 1954. 

Deane, Phyllis. The First Industria1 Revolution. Lon­

don: Cambridge University Press, 1965. 

Director, A. a~d Douglas, P. H. The Prob1em of Unemploy­

ment. New York: Macmillan, 1931 • . - .. 

Gourvitch, Alexander. Survey of Economie Theory on 

Technological Change and Emp1oyment. Philadelphia: 

Works Project Administration, 1940. 

~ Hicks, J. R. A Theor~ of Economic History. Oxford: 
~ 

Clarendon Press, 1969. 
[ 
_________ • The Theory of Wages, 2nd ed. London: Macmillan, 

1968 •. 

Keynes, J. M. The General Theory of Ernp1oyment', 'Interest, 

and Money. London: Macmillan, 1967. 

Lederer, EMil. Technical ~roqress and une~ment. , 
Geneva: International Labour Office, 1938. 

\ 



• 

• 
\ 

-109-

Marshall, Alfred. Princip les of Economies, 8th ed. 

London: Macmillan, 1936. 

Marx, Karl. Capital, Vol. I. New York: International 

Publishers, 1970. 

Mill, J. S. principles of Political Economy, Vol. I. 

New Yorki Colonial Press, 1899. 

National Commission on Technology, Automation, and 

Economie Progresse Technology and the Arnerican 

Economy. Washington: U.S. Government Printing Of­

fice, 1966. 

Ricardo, David. Principles of Political Economy and 

Taxation. Middlesex, England: penguin Books, 1971. 

Robinson, Joan. An Essay in MarxianoEconornics. London: 

Macmillan Press, 1971. 

Salter, W. E. G. Productivity and Technical Change. 
, l 

London: Cambridge University Press, 1969. 

. , 

Schumpeter, Joseph A. Business Cycles. New York: McGraw-

Hill, 1939. 
" " 0 

History,of Eco~omic Analysis. New York: Ox­

ford University Press, 196~. 

Simon, Herbert A. The Shape of Automation for Men and 

~nagement. 

\ 
Sweezy, Paul M. 

York: Month 

, 
Row, 1965. 

Develo ment. New 
1968. 

~ 

~ 

• 



-110-

Articles 

Beach, Earl F. "Hicks on Ricardo on Machinery." Economie 

Journal, LXXXI (December, 1971) • 

----• "La m~canisation et l'emploi." L'actualit~ 

~conomique, XLVII (July-septemb~r, 1971). 

Blaug, Mark. "Technical Change and Marxian Economies." 

Marx and Modern Economies." Editerl by D. Horowitz. 

New York: Monthly Review Press, 1968. 

Brozen, Yale. "Automation and Jobs." Chicago: University 

of Chicago Graduate School of Business, 1965. 

f 

----• "Automat~on's Impact on Capital and Labour 

Markets." Autol'lati'tm and Society. Edited by H. B. 

Jacobson and J. S. Roucek. New York: Philosophical 

Library, 1959. 

Fishe.r, Franklin M. "Aggregate Production Functions and; 
, 

the Explanation of Wages: A Simulation Experime~t." 

Review of Econ9@ics and Statistics, LIlI (November, 

1971). 

, • "The Existence of Aggregate Production' Func­

-----t-i-o-n-.s.j Econornetrica, XXXVII (October, 1969). 

Hagen, Everett. ·Saving, Investment, and Technologica1 

Unemployment." American Economie Review, ~XXII 

(September, 1942). 

Hansen, Alvin. "Economie progress an 

lation Growth." American Economie 

(March, 1939). 

\. 

\ 



• 
-111-

Hicks, J. R. "A Rep1y to Professor Beach. M Economic 

'JOUrnal, LXXXI (December, 1971). 

'" Kaldor, ~ich~las. "The Irre1evance of Equi1ibrium Eco-

nomics." Economic Journal, LXXXII (December, 1972). 

Lederer, Emil. "Technical progress and Unemployment.". 

International Labour Review, XXVIII (July, 1933). 

,/ 

Neisser, Hans P. ~LohnhOhe und B~schaftigungsgrad lm 

Marktg1eichgewicht." We1twirtschafliche~ Archiv, 

~XXXVI (October, 19~2). 

_________ • "'Permanent' Techno~oiica1~mployment." 

American Economie Review, XXXII (March, 1942). , , 

~ 
• -The Concept of Techno1ogical Unemployment: ------

A Reply to Hagents Criticism." American Economie 

Review, XXXII (September, 1942). 

·Robinson, Joan. "Marx and Keynes." Marx and Modern 

Economics. Edited by D. Horowitz. New York: Month1y' 

Review Press, 1968. 

• MThe Production Function and the Theory of -----..x; .... 
Capital. M Review of Economic Studies, XXI, No. 55 

(1953). ~ 

\ , 


