ABSTRACT

This thesis consists primarily of a cr&tical
review of recent literature on the subject of the employ-

.‘ment effects of technological- ehange. The qnalysis of
' * N

~ this literature 4s derived from a 1942 article by Hans

P. Neisser, directed against the orthodox denials of
the possibility tht tecﬁnological proéress 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 frame&ork. As a secondary aspect, some elabo-
ration is undertaken of the process by which uncompen-
sated technological unemployment could arise. The main
conclusion mhde is that, in agreement with Neisser's
appraisal of the literature of his time, modegn economic
analysis is not able to refute the theoretical possibi-
lity that technological change can lead to the creation

,of  a .persistent pool of unemployed labour as outlined
A 2

by .the Marxian schema.
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RESUME

La présente thé&se expose et critique certains
textes ré&cents sur les effets du progrés technique sur
le niveau d'emploi. L'analyse de ces textes s'inspire
d'un article de M. Hans P. ﬁeisser publié en 1942, Cet
article s'adressait aux penseurs téaditionnels qui re-
fusaient 1'idée que les changements technologiques
puissent entrafner un déplacement "permanent" ou non
réabsorbé de travail. On utilise le cadre conceptuel
~de Neisser afin d'analyser les différents raissonnements,
classés par ‘écoles (Loi de Say, néo-classique, fonds
de salaire ou "wage fund"). D'autre part, on d&crit un
processus qui pourrait générer le chOmage technologique
non compensé. Ainsi, en accord avec l'analyse critique
de Neisser sur les textes &conomiques de son temps, on
conclut que l'analyse &conomique moderne n'est pas en
mesure de réfuter l'idée marxienne selon laguelle un
nombre assez grand de travailleurs restent inemployé&s

4 cause des changements technologiques.
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CHAPTER I

INTRODUCTION’

Periods of stagnation and unemployment have
occurred in every society which has experienced indus-~
trial development under a system of unregulated private
enterprise. Such periods, since they could not be
blamed on so obvious an evént as crop failure as they
might be in a pre-industrialised society, tended invar-
iably to cause a flurry of speculation into the theore-
tical possibility that the lack of employment could
be attributed to the machines which very clearly seemed
to be taking over tasks which had previously given '
jobs to workers. Opposing this viewpoint were alwaxs
those who felt the lack of employment to be merely ; ?
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 engagéd ih a d -

debate almost as long as the period of industrial L

' 4
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development, a debate which has risen in intensitymas

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

L4
of opinion surrounding the question of technological

unemployment indicates that the theoretical problem
2

has not been resolved to general satisfaction.
In the ﬁreface to Gourvitch's survey of the

history of economic thinking on technological unemploy-

meﬁtl, it is noted that there have been recurrent

waves of interest in the question as the problem of

igvoluntary unemployment became important in real life.

But, >

In each such wave there was a tendency to regard
the problem as peculiar to the then current phase
of economilc development and our own interest to-
day is no € ception.2

”

This passage was published in 1940 when the western

lAlexander Gourvitch, Survey of Economic Theory

on Technological Change and Employment (Philadelphia:
Works Project Administration, 1940).

2

Ibid‘ f p. v. \/



industrialised world was just beginning to pull out

of the Great Dépression of the 1930's. Obviously the
commissioning of the book by the U.S. government con-
stitutes to some extent the passage's own contradiction,
since it indicates that the U.S. government did not K
think the problems of the 1930's to have been "peculfék“
or unique to the degree that one could not benefit

from the conclusions‘past thinkers had redached on the
possibility of technological unemployment.

Nevertheless, the above quoted statement is
probably valid insofar as a great deal of the litera-
ture appearing on the subject in the period tended to
redebate the same basic questions of eariier economists,

3 The same comment

making few original contributions.
could be made about many recent writings on the ques-
tion of Eechnological unemployment, interest inrwhich
was revived by the re-appearance of high levels of unem-
ployment in the North American economy in the late

1950's-early 1960's and even more recently in the late

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

3This is not to deny, of course, that a few excep-

tional works have made great steps forward.




in the past decade 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 hav%ng been ~\__
i
fully answered or refute?S\\

Hans Neisser, in thedi942 article which is the
basic reference work of this paper,4 set out specifi-
cally to refute all of the traditional theories which
denied the possibility of technological unemployment
and which true to historical form, proliferated in the
Depression-period literature. It can probably be safely

’ stated there was no immediate response which was able
to demonstrate the invalidity of any of Neisser's basic
criticisms. Taking Neisser's arguments as they stand,
it is the intent of this paper to determine whether
they continue to remain valid, or at least unrefuted,
in light of some of the more prominent writings on the
question of technological unemployment which have been

published in the past decade.

As a secondary aim, it is also intended to

Hans p. Neisser, "'Permanent' Technological Unem-

p*oyment," American Economic Review, XXXII (March, 1942).
’ ( ’ )

1
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supplement and criticise Neisser's arguments wheie
they might appear to be weak, especially inasmugh as
he suggests alternative approaches to the employment
effects of technological change. In the cases wherc
his arguments appear unsatisfactory in the face of

new devglopments, it seems warranted to expand on the
basic /arguments he presented in his article, since his
omisgions were, we submit, often dqgﬂtc/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 specific writings which had recently appeared and
been given some 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 aﬂbook published a decade earlier had used Say's

i
Law in close to its original form and had been taken

quite seriously.5 But, although the line of his refuta-

»

5P. H. Douglas and A. Director, The Problem of

Unemployment (New York: Macmillan, 1931),



tions might appear rather trite today, it will be shown
thatythe type of reasoning against which they were
“directed has not completely died out.

Neisser was not the only economist of his period
to attack the presumptions of the orthodox theorists
when real-world evidence demonstrated the inadequgpies

of theories that predicted the impossibility of persiss

tent involuntary unemploymeht. Neisser's much better - .

known contemporary, Keynes, also criticised the assump-
tions underlying the classical and neo-classical argu-
ments, and then presented a model which explained the
possibility of the economy settling down to a less-
than-full-enploynment equilibgium due to a lack of aggre-
gate demand. One migh; wonder why Neisser, writing six

years after the publishing of Keynes' General Theory,

did not make greater use of Keynes' arguments in at-
tacking the traditional denials of the theoretical
possibility of ipvoluntary 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 final chﬁgter,

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 pefﬁods in which
technological change takes -place (what Marshall would
refer to as periods of "secular change"),6 whereas
Keynes attempted to explain the phenomenon of unéSBloy-
ment occurring due to a lack of aggregate demand which
prevented tge economy at a gtven time from reaching a
potenéial level of fuli'employment. To state this another
way, Neisser in his article discussed the type of unem-
ployment which, he‘féit, coula not be any more than
temporarily eradicated by policies which worked merely
to increase the level of aggregate demand and which
might thergfdfe be regarded as "permanent". We shall
return to this point in Chapter VII,.

Finally, it should be noted that Neisser's article

was published during a period of considerablegfenewed inte-

rest in Marxian ecénomics.7 This undoubtedly stgmﬁéd from

Sar
-

6Alfred Marshall, Principles of Economics, 8th ed.

(London: Macmillan, 1936), p. 379. -

A

The year Neisser's article was published, 1942,

was also the publishing date of among others, J. Robin-
“0 ¥ .

son, Essay in Marxian Economics, J. Schumpeter, Capi-

7

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

ory of Capitalist Development.

Q,




the influx of many German-speaking eipatriates (of whom

Neisser was one) to Anglo-Saxon academia, who brought

a3

with th%g a Marxian interpretation of the Great Depres-
sion. Iﬁ 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 natural that Neisser, himself

having been grounded in the Marxian tradition, should

offer the Marxian approach as an alternative interpre- .
tation of the phenomenon of technological unemployment.
However the primary purpose of his article was not to
offer an alternative, which he discusses only briefly,
but to point out the weaknesses of the traditional
theories which purported to prove the impossibility of
technological unemgloyment.

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 f&rce. Rather, he set out to show and felt
that he had proved the following: ¥

There is no mechanism within the framework of

rational economic analysis that, iq any situation,
would secure the full absorption of displaced

\




workers and render "permanent™ technologigal
unemployment in any sense impossible.8
To arrive at what we might call this negative conqlgi.
'.sion, Neisser deliﬂeated 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 circulating capital or Wage Fund school.
3. The neo-classical equilibrium approach.
‘All of these three basic lines of thought, or
in some cases only portions of thém, have been brought
back in various forms by economists whose writihgs
have appeared in the past decade. As shall become evi-
dent, some of these arguments have been put forth in
essentially the same form in which they existed wﬁen
Neisser wrote his article, so that we need not, in
these cases, elaborate from Neisser'é arguments as he
originally presented them. In other cases, however, ’
the original theories have been much sophisticated
the conclusions altered, so that some further inter -

tation of Neisser's basic criticisms may be required

8Neisser, op. cit., p. 71,
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in order to relate them to more recent works.

/\-

Thekpublicationé to be examined in this paper
from thé:%iewpoint of Neisser's criticisms, will be
.discusseda%é t;; order that they seem most appropri-
ately clqasified under one of the above three schdols
of thougﬁ%. ThussChapter II is devoted to‘tﬁbse 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 digréss
from the main part of the paper to discuss the Neisser
article in itself, rather than just using it as a f;ame
of reference, to point out some of his omissions and to
consider some of the~a1ternative appro;ches té the ques-
tion oﬁ technological unempléyment,that he proposes.
A'brié% summary of the paper and a conclusion about'
Neisser's criticisms, that is, whether they remain

unanswered by recent literature, are presented in Chap-

ter VII. !
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CHAPTER II

, VESTIGES OF SAY'S LAW

As mentioned in Chgpter I, Neisser devoted a sub-
stantiai 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 is, by itself, indestructable."3 However Neisser
demonstrated that this assertion and the conclusion which
followed out of it, namely that full employment would al-

ways be ensured, were valid only under the condition of
A "

[

I

1Neisser, op. cit., p. S50.
2Douglas and Director, op. cit.

3Neisser, op. cit., p. 53. For a discussion of the va-
rious interpretations of Say's Law see Schumpeter's History
of Economic Analysis, pp. 615-25. Our purpose here is to
point out the relatively simple versions . used.
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some'highly implausible assumptions. In short (and as
we shall elaborate below), he showed that in order for
the full employment conclusion to bear out it was neces-
sary for the supply of any product for which demand N
might increase to be perfectly elastic in the short
run, and the labour-to-output ratié 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 serv}ces 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-
lity of technological unemployment. However, to say
that reputable modern economists would no lon§er

:
directly assert Say's Law does pot mean that elements
of Say's Law do not contipue to be used implicitly in
much qhe same way that Douglas and Director used it,

L

as will be seen shortly.
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First we shguld point out as Neisser did, that
the Say's Law approach and the neo-classical approach
to the guestion of technological unemployment differ
bﬁly in the extent of adjustment which must be allowed
for in order for, as their proponent§ claim, full em-
ployment to obtain. Thus neo-classical theorists
specify that technological unemployment is impossible
only as a long-run equilibrium gituation, meaning th;f\\_
capital equipment must have been fully adjusted as to
quantity and "quality."4 The proponents of Say's Law
or the Law of Markets on the other hand, feel that
only short-run obstacles -- such as the transfer of
rexpecditures from one good to another or of workers
from’'one industry to another -- need to be overcome
in order for full employment to be maintained. Thus
when we say that Say's ngﬁis being asserted in this
context, we are referring to a writer's claim that
market forces will act to absorb any surplus labour

supply without any additional, capital equipment having

to be built. .

LS

4By "guality of equipment,” Neisser refers to the

degree of labour-intensity of the technique embodied

*

in a particular piece of equipment.

T e ——

[N
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As an example of the kind of literature in
which implicit apbeals to Say's Law continue to crop
up, we refer to an article on "Automation and Jobs"
by Yale Brozen.5 The general conclusion of the essay
is that most ﬁnempioyment 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 maintain the
previous level of expenditure on the product (that
is, demand elasticity is less than one):

. « . those buying the product must be spending
less of their incomes for it than they formerly
did. The leftover income will be used to purchase
more of other products. The increase in sales of

other products will provide job §penings which
will absorb people released from,the automating

w5,
Yale Brozen, "Automation and Jobs," a pamphlet
published by the University of Chicago Graduate School
of Business (Chicago: 1965).

5
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» industry. These released people may be absorbed
with no cut in wage rates or may obtain higher
wage rates.6

‘It is to be noted that Brozen makes no mention about
periods of adjustment 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
some very unrealistic assumptions about the economy
which Neisser outlined and which are summarised below.
, .
\ As Neisser carefully pointed out, unless there
is‘a‘completely elastic supply "of output of the auto-
mated industries (taken as a whole) in a case such as
the one which Brozen describes, some of the diverted
purchasing power will raise prices rather than output.
Even if the "indestructability of purchasing power"'

-

is not weakened by the price barrier, a further impor-
§

tant assumption must be fulfilled if all of_ the dis-

placed labour is to be reabsorbed. It must be assumed

that, in all industries,

1bid., p. 9. -

7Neisser, op. cit., pp. 53-54. o,

7
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« « o output and employment 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 is it implausible that labour-to-
output ratios (L/Q) 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 L/Q must be identical for all indus-
tries (or at least those affected by changed demand),
technological change must either leave L/Q 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 sell. If sales do not

increase markedly and provide more jobs, or at
least rise enough to maintain the number of jobs,

81bid., p. 55.
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those buying the product must be spending less

of their incomes for it than they formerly did.9 “\

f

By saying that maintenance of the previous level of

‘expenditure is sufficient to keep all of the work

force prior to automation employed in that industry,
Brozen implies that L/Q must remain constant or increase.
All in all then, Brozen offers us a very implausible
model of the economy and of technological change,
although he never defines these expf&citly.

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 they are reabsorbed into other industries:

-
These released people may be ,absorbed with no

cut in wage rate or may obtain higher wages.10

Perhaps Brozen was being deliberately vague in the
statement. His non-professional audience (to which
the quoted paper was originally delivered) would pre-

sumably interpret the sentence to mean that wages for

9Brozen, op. cit., p. 9.

101pia.

)
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reabsorbed workers either remain the same or rise.
"However when critically examined by economists, his
;Gkénof the word "may" could be interpreted to leave
open a third possibility: that workers "may" have to
accept a fall in wages if they wish to be rehired.
Unlessﬁg;bzen is willing to admit to all of the uncon-
> vincing assumptions which were set out above, this

is a possibility that he wogld have to leave open.

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

verse effects of technological change as an earlier

article by him t:est:ifies.]'.1

In an appendix to this
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-

1lYale 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

employment in this industry.l

-

The gualification about "static assumptions" is meant
to indicate that the process of new capital creation
made possible by more productive technigues will be
an offsetting force to reabsorb the technologically
displaced workers. Brozen's faith in this process
leads him to make the observation that:

If we were to measure 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.13

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 mére calmly reasoned approach (

that leaves open the theoretical possibility'that

"wage rates will drop or unemployment will occur."

127pid., p. 393.
. :

L

31bid., p. 282.
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Brozen's personal opinion that such undesirable eventua-

lities will "not be the general result of technological

change does not excuse omitting mention of these because

theyV‘occur only~occasionally. To characterise technologi-
change as inevitably emploxment-creating and wage-

increasing in the short run, a; he does in the first

article cited here, constitutes making an unstated as-

sumption about the nature of innovations diécussed. ’

Brozen's vagueness and silence about specific

underlying assumptions is certainly not uncommon, parti-

cularly in publications which are not directlyfggkended

to present economic reasoning for critical analysis

by academic economists. One example of such a publica-

tion is the report of the United States National Com-

3 mission on Technology, Automation, and Economic¢ Pro-

\ gress,14 a commission which had been established in

1964 in response to the public concern that the high

rates of unemploym%nt in the latel1950's and early

&

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

14NationakaCommission on Technology, Automation,

and Economic Progress, Technology and the American

Economy (Washington: U.S. Government Printing Office,
1966) .



e

B

-21- -

. -

though the Commission was g%yen the generai‘mandate

"To identify and assess the past effects and the current
and prospective role and pace of technological change,"15
the contents of their ?eport indicates that the commis-
sioners were largely prewoccupied with the specifié
effects of té%hnological change on the demand for la-
bour,

The National Commission's concentration on em-
ployment dffects is alsqggttested to by the fact that it
chose to define technological change, on the aggregate
Iéﬁel, solely in the context qggincreases in labour .
productivity. The way to offse; displacement of workers

7
is stated as being the elementary mathematical problem

of maintaining a rate of growth of national output

L3

equivalent to the sum of the rates of growth of the
labour force and total labour productivity. All this

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

3

expedient of "positive fiscal, monetary, and manpower

policies."16 To the Commission the solution, then, is

one of providing the labour force with sufficient skills

9

151bid., p. xiv. \

161pida., p. 16.
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and maintaining sufficient aggregate demand to allow
output to grow as fasg as the sum of labour force and
&) worker productivity increase.

)

‘ * The National_Commission's interpretation of the
phenomenon of technological change as it affects labour
is some improvement from the most naive applications

of Say's ﬂaw( 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 demamd may well be lacking in the
future, wherefore comes the need for "positive" monetary
and fiscal policies, Indeed, the tone of urgency with
which the report views "the countéracting forces on the
level of employment -- gro&th of produictivity and growth

- of output -- conjures up the image of a "race" in the
Marxian sense.

However the Commission's failure to analyse the
determinants of its narrow characterisation of éechnolo-
gical change, at least in the main text of tﬁfir report,

‘ makes the problem of reabsorbing displaced lgbour appear
much simpler than it is in real fact. In the report,

labour productivity growth.is discussed as %f it can be

rega}ded as a fairly constant or, at the least, as an
Q

]
Do
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exogenously determined rate. Adding to this the growth
rate of the labour force (which almost evefyone but the
Malthusians would agree to be an exogenous variable),
6utput 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 employment, i.e., that
"demand for commodities is demand for labour," as Neis-
ser expressed Say's Law.17

g
/

In actual fact, statistics for any industrialised
country will show that when real GNP begins to grow at
a faster rate, even well before potential full employ-
ment is reached the rate of growth of labour producti-
vity will also increase, Thus it is evident that there
is a direct relationship between the rate of growth of
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
complex two-way relationship between the rates of growth

of output and productivify, so that it is unrealistic

Q

17Neisser, op. ctit., 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 implicit 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
government that is agggessive 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, whiéh is
in effect what is done by assuming the rate of produc-
tivity inckease tp be completely exogenous. The problem
of reabsorbling displaced labour may therefore be consi-
derably more complicated than the National Commission

implies it to be.

o
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o 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-
brium‘;pproach to the question of technological unemploy-
ment "has a greater theoretical validity than the two ~
older appraoches."l 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
chapter Neisser's demonstration of the highly implausible
assumptions on which the viability of this "law" depends,
It was also noted in the previous chapter that the neo-'
classical interpretation of the problem essentially
differs from the latter only insofar as it allows for a
wider range of adjustment of ecbnomic variables to the

impact of technological change. Unlike the Say's Law

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

lNeisser, op. cit., p. 62.
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that full employment of labour could be guaranteed only
if wages were fully flexible, and when sufficient capi-
tal stock of the appropriate optimal technique had been
built 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 many 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 granted,
we will try to demonstrate that the neo-classicists'
tendency to concentrate solely on hypothetical long-
run equiliprium 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 call the simple
or traditional neo-classical model, as put forth in a

book by Herbert A. Simon.z
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Since what is today called neo-~classical ana- .
lysis has been the reigning orthodoxy of economics
since before tﬁe turn of the century, it should not be
éurprising that the theoretical tools of neo-classical ‘
economics have been greatly sophisticated in tﬁeir 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
improvement over the simple model. In the following
chapter (Chapter IV) we will discuss the Salter model
of technological change3 and the empirical work carried
out in this tradition by Murray Brown,4 in comparison
with the approaches suggested by the simple neo-classi-
cal model. But although these two "sophisticated neo- -

classical” 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.°G., Salter, Productivity and Technical Change o

(London: Cambridge University Press, 1969),

4Murray Brown, On the Theory and Measurement of
Technologigal Change (London: Cambridge University
Press, 1966).
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decessors (as characterised by the Simon model), we will
try to show that Neisser's basic criticisms against the
neo-classical approach continue to hold.

- As was mentioned above, Neisser believed the
neo-classical argument against technological unemploy-
ment to be of greater theoretical validity than the
other two approaches he examined:

.-+ « the neo-classical one stands on much firmer
ground, on account of its lesser scope. However,
even the neo-classical approach is far from giving
the unambiquous answers its adherents ascribe to
.. 5
1t,

By the "lesser scope," Neisser refers to the fact that
the neo-classicists allow for the possibility of tech-
nological unemployment occurring because of the short-
run immobility of capital and the rigidity of wages..
However the latter is often only a technical requirement
since most neo-classicists, such as Simon, claim 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-

SNeisser, op. cit., p. 52.



sults of his model economf'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
‘éhort-run effects of technological change, and we will
discuss these speculations later in the chapter.

\\Kff' In short, Simon attempts to prove, through ab-
stract analysis and historical example, that technologi-
cal change can have only be;eficial 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 numerical example, that in the new long-run
equilibrium all 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, op. cit., p. 19.
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The most important assumption is that the total
amount of capital responds quickly and elastically
to the price paid for capital, while the total
amount of labour supplied responds only a little
o to the real wage.7
The conclusion derived from his theoretical model is
thus inevitable:
. « o any technological improvement, regardless
of whether it conserves capital or labour, will
increase real wages.8
. If we accept Simon's assumptions then we would
have to grant that, after a new long-run equilibrium
has established itself following a technological change,
the warkers 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 period, He seemns
. to treat lightly the fact that, for the happy results

to bear out of his numerifal examples, capital stock

®

7 2l
Ibid., p. 20.

BIbiA\{(p. 17.

ot
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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-
nigque 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 come about through a modest

rise in the rate of interest.10

By implication, any technological change which does qot
entail an increase in the capital-output ratio would,
according to Simon, not require any increasesin the
rate of interest to call forth additional capital, no

matter how many times the capital stock would have to

91bid., p. 18.

107pi4.
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.

multiply before the new equilibrium is reached.

Simon is incorrect in implying that, in the course
of adiustment 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 comes easily from a method of analysis wh;ch
compares two hypothetical egyilibrium situations without
giving any methodical consideration to the process of
adjustment between these equilibria. Ié is evident that
Simon is so 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, t@rough
the process of comparativé 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 bé produced. It is thus very
possible that, before the new equilibrium is reached,
great 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 equilibrium

‘as one in which all available workers are employed. , "

Thus Simon doegfhot even consider the queétion of techgo-‘
logtcal unemployéent;_except to mention that unemploymént
is theoretically possible only in the short run. Instead,
he assume? full employment as a matter of course and
concentrates on the level of real wages, Citipg histori-
cal experience he states:

Industrialisation and increased mechanisation have

consistently and persistentlx been accompanied

by rising real wages. The opposite relation appears

only occasionally over short intervals of time and

i submerged in the long-run trend.11

Unless Simon were willing to dismiss stages of as much

as 60 years as "short intervals of time," he must recog-
nise the existence .of a considerable amount of histori-
cal evidence which shows that there may in fact have

been long periods of industrialisation which were charac-

terised by constant or falling wages and involuntary

w

-

Mrpia., p. 27.
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unemp loyment. For instance, there were available at the

time he wrote his book several well-established pieces
of literature which favoured the opinion that the gene-
'fal 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 cgnsidered from a different viewpoint
in Chapter v°when we discuss the wage fund analysis.
We might just observe at this point that Simon felt he
could dismiss frbm consideration such periods of econo-
mic history when it is not at all clear that technolo=
gical change was beneficial to the working population;
because the§ wére periods when the full benefits of
long~run equilibrium had not yet been achieved. Simon
obviously feels it to be an undisputable fact, looking

back from the viewpoint of a twentieth-century industria-

.

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

Histdry'of Britain (London: Cambridge University Press,

1954), pp. 129-132. References are made to earlier
works in Phyllis Deane, The First Industrial Revolution
(London: Cambridge University Press, 1965), pp. 243-251.

Y
-
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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 tS\feflect the weaknesses of the method of neo-
classical equilibrium analysis; that is, they both tend
to ignore any period of adjustment bgtween equilibria
during which the detrimental effects of technological
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 so because he felt that the
important determinant of the level of employment at any
particular time is the existence of equipment requiring
a specific 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 Simon's
statement about the interest rate). It is only suggested
|

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

perfect equilibrium situations) are not very useful for

“

<

el
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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 accept Simon's historical

‘ observation that technological change is almost always

.

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 hiifizi-

wl3

cal facts. What we might infer from this statement.

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
ofilabour, factors which may be at least partially inde-
pendent of the process of technological change itself,
It is easy to see that if these'asgumptions abéut rela-
tive factor supplies are dropped from Simén's model
(for instance, suppose that both capital and labour

are in inelastic supply), full employment 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

13Neisser, op. cit., pp. 52-53.



would more than offset éhe increased output obtainable
from the new techniques. And if wage r;tes are inflexi-
ble downward, then "permanent" téchnological unemployment
Qould arise, If such a reversal of relative factor %U?ﬁ
plies were to occur in the real world, this is‘the situa—
tion that would be predicted by the logic of Simon's
model, |

We mentioned above that the neo-classical model
of the Simon type does not seem to be a particuiarly
satisfactory one for interpreting the phéhomenon of tech-
nological chaﬁge, since it virtually ignores the path
of adjustment between the hypothetical 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 occurred in history, usually
consists of a cumulative and persistené process, rathe£
than one of isolated and independent changes from time
to time. Thus, even‘if we accept the notion of firms
or industries moving from one long-run equilibrium to
-?nother, at any one time most of the economy may be in
an out-of-equilibrium situation.

In the next chapter we relate arguments which

challenge the legitimacy of interpreting the economy

7

[ {
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.

in terms of movements towards long-run equilibria, even
on the level oé the firm. These arguments should make
particularly more apparent the prevalence of non-equi-
librium situations in a world in which technological pro-
gress is occuring. But even wh?n 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-cljssical
model, The cumulative effect of technological changes
may cause the economy on the whole to behave far dif-
ferently from what is postulated by examining a single

change in equilibrium in a hypothetical one-commodity

economy .
Y
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CHAPTER IV

A MORE SOPHISTICATED NEO~-CLASSICAL APPROACH
Post-war economists who wished to examiné ser-~
iously by empirical methods the effects of technologi-
cal change on the level of emloyment, found themselves
extremely limited by the artificialities of the simple
neo-classical approach to téchnological change, Many
of these researchers realised that technological pro-
gress should properly be regarded as a dynamic 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 particula;
phenomenon of technological change. As already outlined
in Chapter II1I, we deal here with the works of two major
contributors to this appro"h. The first of these,
W. E. G. Salter, introduced an original approach to

interpret the effects of technologicalnchange on indi-

vidual industries.1 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 Eesting 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
prices, and are therefore no longer used in new plants

being built, This is possible because any fixed capital

lsaiter, op. cit.

2Brown, op. cit.

a——
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equipment, Salter felt, can usually be thought of as
having no value in itself (other than possible scrap
value), so that any net returns (i,e., receipts minhs
operating costs)- accruing from the continued operation
of these plants could properly be regarded as rents,
or more properly, "quasi—renfs" as they were defined by
Marshall.3 According to Salter's model, then, plénts
employing 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 usual assumptions of perfect

competition, so that plants of a particular vintage will

Yore
L4

?Marshall,gg. cit., p. 352,

4Salter, op. cit., pp. 52-58,

[
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all embody the technique that was best-practice at the

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

as Salter does, that the price of capital goods relative

to wages falls over time, the best-practice technique
becomes more and more megpanised.s

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 some 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 soﬁething about the nature of the ad-
justment path, which neo-classical theorists such as
Simon are forced to ignorewés 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 all
firms. Rather, technological change is perceived as a

continuing process, with the result that production is

1

SIbid., pp. 66-73.

v i
L
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always carried out by a variety of co-existing techniques

embodied in plants of different vintages.

Since Salter developed his apprgdch to examine

. the effects of technological prog on individual indus-
tries, his analysis is of only limited usefulness if
one's intention is to determine the overall effects of
technological change on employment, that is, the expected
impact of technological changé on the entire labour

force rather than just that employed in specific indus-
tries. Salter's own empirical work showed a significant
positive correlation between output per head and employ-
ment in individual British industries from 1924 to

1950:6 however, United States data and later British

2

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

sistent relationships between employment and productivity

changes in indiv;dual industries were found, it would

not be legitimate to reach a conclusion about the total

employment effects of technological change. This is be-

-

cause no account has been taken of any spill-over effects,~

3

'

LY

61bid., pp. 123-124.

7Ibid., pp. 169 & 211, gEmpirical work carried out
by W. B. Reddaway.

&'
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that is, of the changes in employment wh}ch might occur
in one industry as a result of a technological advance-
ment in another,

However Salter's model gives some conceptual
idea of the limitations to achieving a true level of
full employment in an economy characterised by changing
technology’and factor prices. Salter's notion was that
current employment in industry is little affected by
actual current factor prices but is primarily determined
by the techniques embodied in plants currently operating,
techniques which wene’éhosen on the basis of what rela-
tive factor prices were expected to be at the present
time. Thus, unless past expectations about present wage
rates (and other operating costs) are fully realised,
there is no reason to expect that there might be an équi—\
valence between current supply and demand for labour.
Salter's model thus seems to put in analytical terms
Keynes' 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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employment 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

miscalculations of future trends gives us no reason to
expect that this should lead to a systematic increase in
the level of unemployment as the rate of technological
change increases, Indeed, such mismatchings of labour
supply and demand might be expected to continue even
in a state where no further technological advancements

are made, so long as there~eécur any changes in factor

prices which are not perfectly foreseen. It was left 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
technological change leads to "permanent" or non-reab-
sorbed unemployment. y
Murray Brown wrote a‘boék, preceded by a number

D
of articles, which undertook the specific empirical

task of determining the macroeconomic effects of techno-

83. M. Keynes, The General Theory of Employment,

Interest, and Money (London: Macmillan, 1967} p. 50.

.....
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logical progress in the context of the United States
,economy.g He did not limit himself to examining the em-
ployment effects of technological change, but emphasised
these as one of the most important repercussions. By
attempting to describe and measure the effects of tech-
no;ogicél 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 seemingly accépting Neisser's

conclusion that "permanent" technological unemployment

is not impossible, Brown intended "to present a set of
measures which are designed to quantify the various
forces affecting employment."10 He felt his analysis
could separate the effects on employment of technological
progress from the other forces, thus offering a precise
measurement of the amount of labour displacement due.
to technological progress.

Brown carried out his study using the eséablished

s

framework of neo-classical analysis, but he overcomes

some of the artificialities of the earlier "simple”

9Brown, op. cit.

101pid., p. 165.
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% ' . o
equilibrium model by incorporat%ng refinements aloné the
lines of those first introduced by Salter. However, by
taking on the problem of determining the éffect of tech-
. nological chanée on the total labour force, Brown is
forced to make use of some artificialities of his own
which are intendant upon the process of aggregation.

The most conspicuous weaknesses of Brown's ana-
lysis are those made evide;t by objectioné against the
basic concept of aggregate production functions. For
example, Joan Robinson has for many years pointed out the
impossibility of arriving 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 basic
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, FPisher has attempted

to demonstrate that the empirical success of the Cobb~ o

Ve

llE.g., Joan Robinson, "The Production Function and

the Theory of Capital," Review of Economic Studies,
XX1, No. 55 (1953), pp. 81-85,
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Douglas and C.E.,S. production functions -- which are
those cmployed by Brown in his analysis -- is due not

\ to the actual existence of the technical felationships

'éosited by those/{;nctions, but to the existence of

certain empiricdf phenomena.12 In the case of the Cobb- " i
Douglas function, this phenomenon is the occurrence of

a relatively constant labour share of total production.

Thus( with respect to the Cobb-Douglas, Fisher concludes:

. . . labour's share is not roughly constan£ be-
cause the diverse technical relationships of modern
economies are truly representable by an aggregate
Cobb-Douglas but rather that such relationships
appear to be representable by an aggregate Cobb-
Douglas because labo%rfs share happens to be roughly

constant,
We will not here attempt to describe the objections of

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

lZFranklin M. Fisher, "The Existence of Aggregate \

Production Functions," Econometrica, XXXVII {October,

1969) and idem, "Aggrégate Production Functions and the
Explanation of Wages: A Simulation Experiment, " Review
of Economics and Statistics, LIII, (November, 1971).

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

4
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lysis. But, noting their significance, we will try to
show that it is possible to disceranérious weaknesses
in Brown's model with the reasoning that has been fol-
‘ lowed so far. ~
Brown incofporates the Salter model by describing
a short-run expansion path funcéion in which the/cuTTEHE;M
capital-labour ratio depends on a distributed lag of
historical price ratios.14 However, in order to be able
to Aeasure the nature of the technological cﬁange which
is taking place, Brown reduces fhe number of factors
in his equation by assuming the presence of a long-run
exgansiqn path in which "steady state conditions will
prevail, "™ such that the capital-labour ratio stays un-
chang;d. Algebraically this is expressed by
| ’ o, o/(1-N)

-— =
UO = K PO

where Uo is the current capital-labour ratio; K' the

"long-run capital intensity coefficient;® o the short-

L]

run elasticity of substitution; Po the current chpital

price-labour wage ratio; and A the "rigidity parameter,"”

which is derived from the distributed lag price equation.15

)
4

7

14Bi'own, op. cit., pp. 69-70.
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According to Brown, "the A coefficient is interpreted
" as the degree of rigidity of substitution of the installed
equipment in response to a change in the current factor-
brice ratio." Thus the exponent (o /(l-A) he defines
as "the long-run Zlasticity of substitution."16

By making recourse to a long-run expansion path

function, Brown assumes that the economy is always ten-
ding towards a defined sﬁéble long-run equilibrium in
which there is a constant ratio of factors. True, Brown
takes account of the fact that there will be gllag in
achieving the optimal long-run position because of the
continuing use of put-dated techniques in fixed capital
equipment. The A-coefficient is supposed to quantify
. this lag. But the assumption is that the ultimate ten-

I

dency is towards a secular period or "epoch" during

@ﬁich non-neutral technological change does not occur.17

»

With reference to the gquotation from Keynes'

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

15pid., p. 71.

$
161pid., pp. 70-71.

171pid., pp. 72-75.
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Salter's analysis seemed to overcome or at least avoid
-
one of Keynes' major criticisms of neo-classical, ana-

lysis, since it does not depend on an assumption that

‘ the economy is approaching some point of long-run equi-
librium, Brown, however, by attempting to interpret
technological changes in the aggregate economy using a
neo-classical framework, is forcea to revert to assump-
tions about long-run éhuilibrium tendencies., Salter

himself made the following observation:

. » » it is obviously impossible to employ the
long-period schema for the analysis of technical
change and productivity. . . . Moreover, once we
admit the existence of continuous disturbance and
slow adjustment, the long-run framework is unsuitable
for analysis of the cost and price movements accom-
panying technical change; for its basic tools, such
as long-period supply fuqctions, are incapable of

application in such circumstances.18

Undaunt®d by Salter's warnings, Brown proceeded

to employ a 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-

IBSalter, op. cit., p. 7.
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B
ating under the same long-run model that Simon put forth
on a much ;impler level, While Brown does not choose
to simply ignore problems of short-run adjustment as
Simon does, he feels that the economy is at all times
close enough to long-run equilibrium that any non-neu-
tral changes in pro@ucqion parameters from one epoch
to another can properly be characterised and @eagured
as shifts in long-run expansion paths. These shifts,
then, are supposed to measure the bias (labour-saving
or capital-saving) and degree of technological change,
and consequently the amount of labour displacement which
is attributable to technological change.

Even if one were to conclude that the level of
technological unemployment could be rea}istically deter-
mined in the conteagg of a long—ggn production functiqn,
it ;s 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
W
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change in output, the substitution of capital for

labour and technological progress.19

He then proceeds, in the empirical section, to obtain

+ measures of the amount to which changes in each of the
following factors is responsible for changes in employ-
ment: total output, relative factor prices, neutral
technology, ana non—neutralﬂtechnology.20 However his -
analys}s’does not allow him to determine to what extent

the changes in output and in relative factor prices are

the ves attributable to technological change, unless
the level of ent is taken as an exogenous factor.
At best, that is;—agreeing with the validity
of the long-run equilibrium model, w
that Brown has denoted the‘égzéézzggdgf ££é Ith;
expansion path. He has not taken it upon himself to
determine whether there is any validity to the time-
honoured "compensation principle" of the neo-classical
model, that is, the principle whereby the increased pro-

ductivity of new techniques will create enough employ-

e

ment opportunities to reabsorb any workers displaced

191pid., pp. 165-166.

201pid., pp. 172-179.
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by their implementation., And if one does not agree with
- the assumptions of the long-run equilibrium model, then
it cannot be ascertained whether or not Brown has accur-
ately measured the degree to which technological change
has been labour-saving.

Leaving aside the debate about the use of the
long-run equilibrium model, it may be useful to delve'
into Neisser's evalaation of the neo-classical comper'vf"’l
sation principle. Neisser commences his analysis by
granting the assumption of a hypothetical ecoﬁomy 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 equ1—

brium is achievable), 21 Neisser then sﬁpposes that
-

mechanisation occurs in one industry, throwing a great

rkers into the labour market (it is assumed

that demand for the mec

H
sufficiently elastic to reabsorb the displa

industry's output is not

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

Assuming that aggregate demand can be maintained despite

2lNeisser, op. 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 method,
through two processes to which we have already alluded.
o Firstly, a fall in wages would tend to sharply
lower the price of goods in relativelf labour-intensive
industries, thus increasing the gquantities demanded of
these goods and encouraging the 9xpansion-of capital
stock in these industries. There are, however, theoreti-
cal and practical limits to the, extent to which this
mechanism can operate, limits which Neisser rather
graphically 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 prices of some goods and productive services

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

fully utilisc::d‘22 Since a negative wage rate could not
exist, it thus appears to be theoretically possible that
all labour could not be employed.

The negative results of the Walrasian model

depend, of course, on the assumption of fixed coeffi- _ —
_— e

———— I

cients of production., In fact,~it is through the adjust-

® 2211ia., pp. 64-65.
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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
'éncouraged, by the fall in wage rates, to switch to more
labour-intensive techniques of production. Neisser
feels that this supposition ha;t}imited valid}ty, but
here he is forced to attack it ﬁ; appealing m§¥£kﬁffy
empirical than theoretical logic.

In the neo-classical method of analysis, the
marginal productivity mechanism ensures the ébsorption Vs
of all available supplies of factors of production,
by the ability of entrepreneurs to move along the (long-
run) marginal productivity curve through changing tech-
niques., The capitalist chooses that technique at which
the value of the marginal product of the factor equals
its price. 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

23

day. Though some minor changes in ‘the nature of equip-

ment might be made which would permit employing more

231pid., 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 capital per worker. This is because the older
techniques were ‘likely more costly in other factors of

24 Since

éroduction, as well as in manhours of labour.
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 all existing
capital equipment is allowed for. This may be interpreted
as an assertion of the following kind: If a technique
of production were developed today which made use of
labour priced at the wage of, say, 50 years ago, it would,
because of gﬁe higher level of knowledge available toaay,

be a much more efficient and profitable technique than

the one which was actually in use 50 years ago. Howévér,

™

24Neisser cites the'example of the steel industry.

See ibid., p. 66. )
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modern production technigues having been developed
during an era in which labour became.progressively more
expensive, it is reasonable to suppose that ;here is
'ﬁot within immediate knowledge a range of techniques
which could make use of much cheaper priced labour such
as to match the efficiency of techniques presently em-
bodied in existing equipment. Rather, it would take
time to develop such techniques, through an adjustment
period that some 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 all possible combinations of capital
and labour ensure full employment in the long run, it
can do so in the very long run. In response to this we
refer again to the quoted passages made above from
Keyne§ and Salter (pages 44-45 and page 51, respectively).
These passages make it evident that many modern writers
find the concept of long-run equilibrium of doubtful

P

usefulness in examining the impact of various forces on

2SE.g., d. G. Lipsey, An Introduction to Positive

Economics (London: Weidenfeld & Nicolson, 1966), pp.
287-294,
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the level of employment, for the reé;on that in the
real world basic pafamEters never rémain constant for

a period of time sufficiently long for the capital
equipment to fully adjust. One should therefore 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 adjustment, that is, the
adjustment period- towards equilibrium in the very long
run.

Neisser makes obe final theoretical argument
against the neo-classical school's assertion that the
marginal productivity mechanism (through the variation
of production methods) can solve the unemployment pro-
blem in the long run for any possible combination of
capital and labour. Returning to the theoretics of tbe
?alrasian system of equations, if it is now granted
that production coefficients are variable, one would
suppose that an equilibrium solution could now be found
at which all supplies of factors will be utilised at a
positive remuneration. In fact, howeéver, an equilibrium
solution é;n be guaranteed for any comr ‘nation of factors

only if the production functions are homogeneous of the

first degree.z6 In practical terms, this means that
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theoretical equilibrium can be achieved for any combi-
nation of factors only if economies.of scale are com-
pletely absent, Equilibrium would still bé possible if
* economies of large~scale production were in fact present,
-but only for specific 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 ratio<in
production is a function of the extent of the market
rather than of relative factor prices.
Kaldor stresses the importance of this notion, since
he feels it has the potential of upsetting the entire
validity of equilibrium economics as an allocative
mechanism in societies where economies of scale proli-

ferate. He points out the immunity of theoretical econo-

mists to well-known facts in this regard:

26Neisser, op-. cit., p. 66.

27Nicholas Kaldor, "The Irrelevance of Equilibrium
Economics," Economic Journal, LXXXII (December, 1972),
p. 1242,

]
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. + . the general equilibrium school has always
fully recognised the absence of increasing m¢turns
as one of the basic "axioms" of the system. . . .
Yet on an empirical level, nobody doubts that in any
economic activity which involves the processing or
transformation of basic materials -- in other words,
in industry -- increasing returns dominate the
picture for the very reasons that are fundamental
to the nature of technological processes and not

to any particular technology.28

Kaldor's suspicions appear to make a strong

point out of the objection Neisser made.to the inviola-

bility of the theoretical long-run full-employment

equilibrium. We can thus stress its importance more than

/

-

did Neisser, who notes it as an objection of a purely

theoretical nature to be added to those which were based

more on speculative empirical reasoning against the

realistic possibility of the economy reaching a point

of "very-long~run" equilibrium.

-

281pid., pp. 1241-1242,

o4
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CHAPTER*V . -
] |
A REVIVAL OF THE WAGE FUND- THEORY \

¥
When Neisser wrote his article in 1942, he

took the implicit viewpoint that technological change

might well pose a threat to the level of employment,

a threat which economists ought té recognise, Since the

conventional economic analysis. of his period generally

rejected such .an evéntuality, he felt compelled to point

out the unrealistic assumptions and the flaws in logic

which led to such cénclusions and thus make clear the

need for some alternative method of analysis. At his

time, of the three schools of thought which Ne{sser dis-

cussed the wage fund approach to technological unemploy-

(-4 }
ment seemed evidently to be in a state of relative dis-

favour as a method of analysis.nNevertheless, he felt
it necessary to discuss the wage fund theory because of

"the central position into which classical economists

have placed it in discussing technological unembloyﬁent.

L

Briefly, the wage fund approach sees the volume

¢

1l

o
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of ceirculating capital or the "wage fund" in existence v
at any point of time as being the determiggnt of the
levgl‘oﬁjemployment and the wage rate (not individually,
but essenzially ph? product of these two)2 at that time’
Technological proéress, it was félt, ﬁight result in a.
conversion of circulating to fixed capital, thus reducing
the volume of the wage fund. Ricardo in fact felt that

this tendency might be so general as tovbe able to

* 2 ~
*

conclude:

1

That the opinion entertained by the labouring class,
that the employment of machinery is frequently
detrimental to theiy interests, is not founded on
prejudice and error, but is conformable to the cor-

rect principles of political economy.

Most successors of Ricardo who used the same
— ¢

approach came up with the much more optimistic conclu-

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

3

lNeisser, op. cit., p. 59.

2Neisser notes the confusion between different’
classical economists about this basic notion, ibid.,
pp. 59-60. ) '

[

3David Ricardo, Principles.of Political Economy and

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

~”~ ’
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wagé fund would not be reduced by technological pro-
gress{."4 For the éresent, the original arguments of the
wage fund theorists and Neisser's criticisms qf them
'are worth re-examining, since the w?ge fund approach
to technological unemployment has r;ééntly been restated
in a book by J. R. Hicks.5 To examiné Hicks' evolvement
to this position would be an interesting study iﬁ itself,
since it obviously reflects a judgment by this eminent
long-time proponent of neo-classical analysis, that the
neo-classical to&is are inadequate for dealing with the
particular problem, However we shall limit our;élves
here to an examination of his arguments made in support
of the wage fund céncepﬁ.

. If Douglas and Director's espousal of Say's Law,:
which was published about a decade before Neisser's
article, can properly be called a restatement of "the

oldest argument against,technological unemployment,"6
then perhaps we can call Hicks' revival of the wage fund
. . ..
Neisser, op. cit.; p. 59.
5

John Hicks, A Theory of Economic History (Oxford:
Clarendon Press, 1969).

™~

6Neisser, op. cit., p. 50.
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theory a restatement o} 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«understaﬁd that very same
historical case that Ricardo was trying to interpret

as a conte@porary -- England of éheJlate eighteenth and
early nineteenth century. Hicks undertook the problem
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 the general level
of real wages."7 He sees the cause of ghis 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.iv

"Hicks, op. 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 émployment. This
is so because their arguments ensure thaf, 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 employment will
have becen restored to their former levels (and keep
increasing). In a numerical example which Hicks presents,
this period of adjustment is shown, given the assumed
circumstances, to take 11 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 period.
Thus he submits that in Englqu during the Industrial
Revolution, a period of rapid technological change and'
investment in fixed capital, the :;lume of circulating “
capital had been sufficiently restricted for labour to

shate felt the deleterious effects for a period of sixty

years

81bid., pp. 168-171.
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The basic principle underlying Hicks' suggestion
seems plausible enough if we consider the analogous
situation of administrators in presently less-developed
countries who sometimes make the consc;pus decision to
sacrifice some part of present consumption (this is not
to say that absolute per capita consumption must decrease
if the economy is at all growing) in order to be able
to invest in Fapital equipment(and raise the future
ouput of consumption goods. However we must ask ourselves
whether the wage-fund mechanism adequately conceptualises
this basic principle and, even if we agree that it does,
whether Hicks' example is applicable to the historical
period he wished to understand.

_ To examine the second point first, one might .
decide that Hicks' example, of a capitalist 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 N
the temporary decline in employment in Hicks' example
is drastically reduced if, altering Hicks' specifica-

tions slightly, it is assumed that capitalists invest
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a small amount of their surplus upon expectation of
higher profits, or that the new machines have a slightly
higher level of output th;n the old ones.10 Thus one
'hight find the conclusions of J, S. Mill (and most other
later clqssical economists) more acceptable: that the
increased productivity of new machines would, in most
cases, sufficiently offset the potential reduction of
the wage fund caused by mechanisation, 1l
As to the more fundamental question of whether
the changing volume of working capital is the actual
determinant of the level of employment after techndlogi-
cal change takes place, Neisser feels that the classical
econonmists' obsession with the size of the wage fund

i

was unwarranted:

oy, ¥ .

The classical theory had recognised that production

is conditioned by the co-operation of fixed capital,
circulaEing capital and labour, the ratio of capital
to labour being governed by what was later.called

)

Earl F. Beach, "Hicks on Ricardo on Machinery,"
Economic Journal, LXXXI (December, 1971).

10

11J. S. Mill, Principles of Political Economy,

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

I
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"the nature of industry," i.e., the state of the
arts; if so, how could the mere preservation of

circulating capital ensure re-employment.l

. The classical economists' total concéntration 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:

o o .'every increase of capital gives, or is capable
of giving, additional employment to industry; and
this without assignable limit. I 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
only co-operate with labourers, not maintain them.
What I 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 .

finding them employment . . . 13

12Neisser, op. cit., p. 61.

13mi11, op. cit., p. 66.
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With regard to Mill's statement above, Schum-

peter wonders "why he should have thus maimed a theorem

that was certainly not beyond his range of vision."14

* Schumpeter gives 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 technological [fixed]
and wage capital is variable, he was inclined on
pfinciple . « « to take it for granted, perhaps as
technologically fixed, and to neglect the substitu-
tability between the two . . .

. . . he took the relation between technological
and wage capital as a datum, so that in the final
result saving would increase both of them in the

. 15
same proportion.

wWhile Schumpeter's interpretation may reinforce

Neisser's arguments against the later classical economists,

&
it would not appear that they hold against Ricardo, at

14J. A. Schumpeter, History of Economic Analysis

(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 this interpretation
(i.e., of fixed factor relations) with Mill's assertion
that the increase of the wage fund by itself can create

employment without limit,
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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%putlines remains, in that
Ricardo and Hicks both perceive the volume of circulating
capital as being the sole determinant of the level of
employment.,

In the context of Hicks' assertion of the wage
fund theory, it might be appropriate to rephrase Neisser's
guestion, "How could the mere preservation of circulating
capital 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
dggmuards.l6 This follows from Hicks' model of the
Ricardian wage fund, where all labour, if it is provided
with the exogenously defined level of means of subéis*
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 Beaéh,' Eco-

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




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 combletely ihelastic supplyL then the full employ-
ment of all labour is not nkcessarily ensured.

One mighé be tempted to argue (as Mill in fact
did)17 that the addition of such a constraint to Hicks'
mode{ should not prevent the employability of iabour
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 gay‘s
Law -- "Demand for commodities is demand for labour."
The implications of such an assertion have been covered
in Chapter II of this paper. The specificationé of
Hicks's model make it clear that an automatic availapi-
lity of fixed capital (sﬁfficient to méintain a constant
ratio of fixed to circulating capital) has not been as-
sumed, as Schumpéter seems to insist that Mill had done.
The only alternative to explain H}cks' assertion that
there will always be full employment if wages are fully

flexible must be an assumption of infinitely substitu-

17Mill, op. cit., p. 66.
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\
table factors of production. Several arquments against

such a notion were outlined in«Chapter IV and need not
be repeated here.

o . Rather than the wage fund, therefore, Neisser
asserts that the final determinant of the level of em~-

. ployment at any given time is the quantity and "quality"
(embodied technique) of capital equipment in existence

I

at that moment in time:

The mosfvlogical 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 capiéal to
another as the sole determinant of the level of employ-

ment. Obviously, when he sees the quantity and nature

18Neisser, op. 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 all of the
fixed capital so that the volume and nature éf 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 (Mill 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 workers. Rather, "this t;kes place only by the
intermediary of new and additional capital that is

seeking investment."20

ngarl Marx, Capital, Vol. I, (New York: Internatio-

nal Publishers, 70) , p. 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 techﬁological change might result in a deple-
tion of the so-called wage fund. However, we suggest that
he did not discuss in his article the alternative case
where circulating capital is fully used up before all
fixed capital can be utilised, for the sake of making
‘his primary point against the wage fund formulation.
Recall that his attack was dirgcted'against the wage
fund as it stood in his day, which was the assertion
by the later classical economists that "the mere fact
that the 'wage fund' was maintained, sufficed to secure
also re-employment of the displaced workers."21 He thus
went alonq}with ;he assumption that the wage fund would
be maintained, in ordé; to attempt to ‘demonstrate that
this 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 capitai to utilise

a

{

2011,54., p. 440.

2.lNeisser, op. cit., p. 51.
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22

all available fixed capital. In reply, Neisser admits

that im his original érticle he assumed:

. « « in accordance with most of the former writers
" on the subject of technological unemployment and
for the sake of argument, that "Say's Law" was in
force, i.e., that an appropriate money flow wa§ main-
tained. Since Mr, Hagen admits that this is possible,

my analysis seems to cover wider grounds than his.23

o *

If one thinks in aggregative terms, the assumption that

the flow of purchasing power and therefore the "wage.

fund” can be maintained is, after all, simply assuming |,
that demand for final output does not decline. When
Neisser assumes that sufficient demand is maintained,
he is really doing no more than present-day writers on
microeconomic issueéyaad not just "the former writers
on the subject of technological unemployment,” who cénven-
tionally~assume that all the macroeconomic problems of

i .
221.=:verett Hagén, "Saving,finvestment, and Eechnoloéi—

cal Unemployment,"” American Economic Re&iew, XXXII (Sep-
tember, 1942).' pn 553.

23

Ve I o
ployment: A Reply to Hagen's Criticism," American Economic

Review, XXXII (September, 1942), pl 555.

Hans Neisser, "The Concept of Technological Unem-
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§
equalising aggregatgrsuppiy and demand have been solved.
. ) .

,
If this interpretagiog is correct, it would sggp

/

that Hicks' model of the Ricardian wage fund resolves to
a declJ;;\in demand that results from laying off workers.
But, as Hagen suggesfg,to Neisger, thé/Keyﬁesian tools

T of macroeconomic analysis are more appropriate for exa-
'S

o mining changes in the level of aggregate demand than are

models bgsed on the exPeQ}ence of a single firm.24 This
Y N
LA recommendation Would seem equally applicable to Hicks'

historical tract, since he wished to generalise on the
basis of Fh; individual firm to discuss the exéerience

of the British econoﬁy during the Industrial Reéoiﬁtion.
Indeed, P;ofeQSOr Beach suggestsg that the 'lag in the rise
of wages'during this period might better be understood
in attributing it -to a 1qg in aggregate demand.25 !
. ' | 'If unemployment of the kind Hicks discussed can

' indeed Be~ aftributed éo an insufficiency of aggregate
& " demand, th;s does not of course mean that it should be
reqarded as unimportant or ignored. However, as we menﬁ\\-

~N-

. tioned in Chapter I and will touch upon again in Chapter

- 24

eme———

Hagen, gﬁ. cit., p. 553.
o . C -

. Z\SBeach, op. éit.,' pPp. 918—919." T

-



-«

u
~ N

-78~
& .
| /\ : N
VII,”Neissen seemed to be intent on isolating that type
N* of uhemployment arising frém technologiqgl change ‘which
could not be any more "than temporarily eradicated throﬁgh'
policies aimed solely at increas{ng thé level of aggre-
gate demand. Unemployment of this kind, heifelt, brESents
\ . a less simple probiem for (theoreétical) policy solution

3
and can therefore to some greater sense be ragarded as
"permanent" technolagical unemployment. In the following

chapter we will specg}ate on the natute of circumstances

-~

that Neigsser may have envisaged could cause this "perma-
[P -~ .
nent"™ technological unemployment to arise,

’

L] + e
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CIHIAPTER VI

\

NEISSER'S ALTERNATIVE ]

As a generai«prinpiple, one might judge that
criticisms of.any system of analysis should be valued
only as much as the supeiébrity of altermative analyses
which axe available ,(the alternative may be'to offer

theoretical analysis at all). From this point of view
it woyld seem important to give some attention to thé
kind qf theoretical approach that Neisser submits as a
superior approach to the ones he criticised, and which,
we have reviewed in the four preceding chapters.

‘It was noted in Chapter I that the article which

forms the basic reference work of this paper had set
‘ ”‘i‘;ﬁ:’

‘itself a wholly negative goal; i.e., tof/demonstrate that -

"rational economit analysis"™ had nbt been able to prove

the impossiRility of the occurrence of “permanent" tech-
nological unempfoyment. However Neisser did tough on his
preferred alternative approach in various placef in his’

article (some of which we have noted) and devoted a few

O
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paragraphs in diséggsing the merits of this approaé% at

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

A Y

earlier publications in which Neisser set out his ppsi—
tive views on the subject of technological unemployment.
As was notedg%nnthe preceding chapter, Neisser
stressed the quantity and nature ¢of fixed capital in
place at any moment in time as the determinaﬁt of the
level of employment, and in this sense felt himself to
be agreeing with Marx. Like Marx also, he felt that
%abour displaced through techndkagical chanée would only

befreabsorbed through the instalment of additional fixed

capital:
4

It never has been doubted by any theorist of rank
that dccumulation of capital in the form of fixed
equipment raises the demand for labour; Marx espe-
cially . . . depicts thg\capitalistic process as a
race between displacement of* labour through techno=
logical progress and reabsprption of labour through
accumulation. . . . displacement and accumulation

are two largely indepquent fattors, and it is impos—
s}ble to predict the outcome of the race between the

two on pufely theoretical grounds.l,

,.
.

Neisser's emphasis on the role of fixed capital

is more thoroughly expounded elsewhere, as in an article

¢

-

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

vitch in‘'his Survey of Economic Theory on Technoloaical

Change and Effployment summarises as follows:

The dependence of employment of labour upon the
existence of specific equipment has been formulated
most forcefully by Neisser. He demonstrated that the
mere availability of labour supply, no matter at how
low a price, is insufficient to bring about its "ab-
sorption in employment, unless there is also simulta-
neously availablé a fixed capital -- in the concrete
physical shape of plant and equipment -~ for the em-
ployment of the available workers in accordance with
prevailing technical‘methods and with the d&emands

of the market. The existence of such fixed capital
can only be the result of a process; it is conditioned

by previous capital accumulation and investment.3
i

Neisser's apparent preoccupation with the amount

and nature of fixed capital in place may well lead one to

suspect that he has underestimated the employment-creating

/

lNeisser, "'Permanemt' Technological Unemployment,"”

p. 70. [

2 -
Hans Neisser, "Lohnh8he und Beschaftigungsgrad im
Marktgleichgewicht," Weltwirtschaftliches Archiv, XXXVI

(October, 1932f.

2

3Gourvitch, op. cit., pp. 113-114.
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&

mechanisms inherent to the process of technological
change. These employment-creating mechanisms can be

seen to operate in the following ways. Firstly% the

. construction of the labour-saving machinery itself would

©

entail some amount of job creation. Secondly the in-
creased productivity of the new techniques, so one would
expect, should make available additional unconsumed
surpluses for re—iqvestment in new fixed capital which
would employ labour. We will discuss these two mechanisms,
and -the way in which Neisser deals with ea;h of them,

in turn,

&

Neisser felt. that "the naive gquestion whether

4
Y

the displaced 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 physi-
cal voluwme of capital is necessarily inhvolved in
the technological progress; the improved device

may not cost more than the unimproved one, and .
mi&gt be financed from depreciation funds; and even
if, in a given case the capital embodied in the new
device would exceed that embodied in the old one,
reabsorpéion of all displaced lpbourers is impos-
sible, since otherwise the unit costs 6f“output
wdhld not be smailer than before, and no incentive

4.

-
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to introduce the new device would exist.4

It seems valid that the reabsorption of all technologi-~
cally\éisplaced 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 technqlogy
may in some cases be introduced by simply replacing old
machines, as they wear out, by more modern ones, it wbuld
seem that éechnological progress is usually associated
with vast investments in new machines long before the
old ones wear out, Surely, it can be argqued, the histo-
ricai process of technological change has shown a steady
expansion of employment in the capital goods‘sector.
Several economists have emphasised the growing
importance as a source of employment provided by new
investment resulting from‘technological change, for

E [ [

instance, Marx, in the words of Gourvitch:

« « . indicated schematically how technological K

progress, with the resulting increase in the share

b

4Neisse’r, "'permanent Tec¢hnological Unemployment,”
p. 58.
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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'-q§ods divi-

. 5
sion.

3

Keynes, though not attempting to establish the basic
long—teri 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 progress. Writing in the late 1930's he

-

stated:

i e

We are thus rapidly entering a world in which we
must fall back upon a more rapid advénce of tech-
nology than in the past if we are to find private
investment opportunities adequate to maintain full
employment.6 )

Professor Beach has shown that, in a typical modern economy

in which a steady expansion of investment is taking

place, technologically displaced labour can:be quickly

v J

5Gourvitch, op. cit., p. 215.

6Alvin Hansen, "Economic Progress and Declining

Population Growth," American Economic Review, XXIX
(March, 1939), p. 1l0.
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reabsorbed within the same enterprise or elsewhere in
the economy.7 If continued technological progress is,
as Hansen postulated, important basic determinant

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

posed is how long afid how steadily tﬁé process 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 unemploYmentaof technologically displaced workers.
Marx presents this case in discussing the application
of machinery in a“carpet factory: o 1 K

' . . . suppose . . . that the making of the new
machinery affords employment to a*&reater number
of mechanics, can that be ca}led compensation to
the carpet-makers, thrown on the streets? At the
best, its construction employs fewer men than its )
employment displaces. The sum . . . that formerly

represented the wages of the discharged carpet-

~ (}

~ » X
Earl F. Beach, "La mécanisation et l'emploi,"
L'actualité &conomique, XLVII (July-September, 1971).

7
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makers, now represente 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 machlnery need not be renewed
tlll it is worn out. Hence, in order to keep the
increased number of mechanics in constant employment,
one carpet manufacturer after another must displace

workmen by.mac.hines.8

E. Lederer combined this concept withfa theory
of investment through credit expansion to postulate a
theory of cyclical fluctuations similar to Schumpeter's.9
e Unlike Schumpeter, however, Lederer stresses the perma-
nence of unemployment wmich becomes evident after the
innovation boom has ended.}o New investments in equip-
ment embodying the %abour—saving technological change
are financed through credit creation and result in a
8 ' | }
Marx, op. cit., Vol. I, pp. 438-439,.
9

Joseph A. Schumpeter, Business Cycles (New York:
McGraw-Hill, 1939).

oy
10Emll Legderer, Téchnlcal Progress and Unemployment

. ~‘Geneva: International TLabour Office, 1938). \

~
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temporary boom of full employment as jobs are made avdi-

lable. in building the new equipment. But in Lederer's .

-

view, this investment boom only succeeds in disguising
“ g

‘and deferring the displacement of workers through the

introduction of labour-saving techniques:

; “ when the boom is over, the decline in the
mechanised industries, which was concealed by the
general increase in employment and aétivity while
the boom lasted, will begin to make itself generally
felt . . . employment capacity is lower than before
and large groups of workers will be thrown out of

11
employment.

DAlthough Lederer is not explicit about the
length of the cycle he was describing, it would seem
that his analysis, if valid, is as applicable to the
"Long Wave" Schumpeter refers to12 -- a whole epoch of
cumulative innovative activity such as England's Indus-

trial Revolution -- as it is to shorter-period fluctua-

tions. Such a scheme thus makes it plausible that the

dabour~displacing effects of . echnblogiial change could

11,pid., pp. 244-245.

14

12

Schumpeter, Business Cycles, Vol. I, p. 168, .

Ay
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be deferred for decades on end, without being realised

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 through investment in new

13

fixed capital for new purposes. The important issue

to Neisser, therefore, was whether technological progress ’

by itself would ensure a sufficient outpug_of unconsumed
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
. productivity of new teqhniques is sufficient to employ
all the workers displaced by mechanisation. To counter
the several positions taken in favour of this idea would
necessitate 3 repetition of all the arguments presented
in thé preceding four chapters, since all of the tradi-

tional theories ruling out the possibility of "permanent"”

13Neisser, "f‘permanent' Technological Unemployment, "

p. 58,
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technological unemployment rest egsentiélly on the
asserted validity of this mechanism. The most_plausible
alternatives to the infallibility of this compensation
mechanism are associated with perhaps the two best-known
figures in economic thought -- Marx and Keynes. The
relation of Keynes' analysis to this and other facets

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

1

at this point we shall brlefly examine Marx's system, ¢

£

Neisser notes Marx's predlcted outcome of the
"race" between labour displacement -through techhologi-

cal change and its reabsorption by newly accumulated

L y e

capital:

Marx believed, mainly on the basis of the twenties e
o

and thirties of the last century, that displacement

™

more and more would outweigh accumulation . . .

)
In fact, Marx did more than just believe that accumula-

tion would not completely offset displacement; he asser-

-

ted it as a necessary consequence and condition of

capltallst ﬁYq?uctlon in order to keep the w%ge rate’ <

Y

at the (soc1al) sub51stenﬁp level:
« « « }f surplus labouring population is a neces-
\ :

M1bia., p. 70, | : : '



1,\ sary product of accumulation or of the development
of wealth on a caﬁitalist basi;,’this surplus-popu-
lation becomes, convers%;y, : . . a condition- of ¢~
existence of the capitalist mode of production.. . .

- it creases, for the changing needs of the gs}f:éxpan—
sion of capital, a mass*of human material a%rays

) 15

ready for eiploitat@on. ‘

«

While it is hoped that the arguments in the®

four preceding chapters have demonstrated that employ-
)

ment in newly produced %ixed capital need not be great
enough to absorb workers technologically displaced,

W . nor is there any explicit factor in the Marxian s{rsgerq9
to‘eﬁéure that sufficient compensating épvestment cannot
occur through t@chnological change. Mark Blaug makes ¢

the point that the asserted outcome of the Marxian

° . "race" aepends on a crucial assumptiorni about the“natufg\\\\\

;of téchnol?gical change:

Booms déplete the reserve' army and slumps,replenish
it, but secular growth at full émployment levels.
" is céhceptualIY'impossible, accgrdinéxto‘Magx.
-~ .« + . further accumulation must involve a suffi-
cient flow of labour-saving invéntions so as to #

~- Rafs

N produce chronic unemployment, Thus, the\Marxién

R
1 & ! > Y

/ 1§Marx,,gg.-cit., p. 632, L \
! .

]

¢
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conception of mature capitalism is predicated upon

a bias towards labour-saving technical change.16

ot .

But, while the postulateq oytcome of Marx's
model depends critically upon the dssumption that tech-
nological change, on the aggregate level, diminishes
L(K (required labour per unit of capital) at a more
rapid rate than K (the total quantity of capital) in-
creases,17 his model is extremely valuable in noting
the two inseparable counteracting influences of techno-
logical change on the level of employment. Above we
quoted Neisser's opinion that "displacement and accumu-
lation are two largely independent factors," so that,
"it is impossible to predict the outcome of the race

between the two on purely theoretical grounds." In fact}

he qualified this statement to say that: .

~
w

Without doubt thﬁ two rtontestants of the race are

’ * LY
[«]

16Mark Blaug, "Technical Change and Marxian Economics,"

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

York: Monthly Review Press, 1968), p. 228.

17This is stating the condition in a very simplified

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 independent. A rise in aggregate
income, generated by technological progress,
would increase also the rate of accumulation

(per time unit), and thus speed up the reabsorp-
tion of labour. . . . [However] the same prgcess
that reduces the number of years [of labour-time
required to acqumulate enough capital to re-employ
one man] , by speeding up the rate of accumulation,
also increases this number by enhancing the apount
of capital per worker.18

-

In this way Neisser explained the help that technolo-
gical progress gave to each of the two contestants in
the race,‘without/Agking ;;y prediction as to the
final outcome.

Neisser did state that "displ;cement and accu-
mulation are two largely indepen&ent(factors," but
did not #pecify the kind of independent forces deter-
mining each. Other than technological change (which,.
as Marx showed, does not influence the factors inde-
pendently) , it is difficult to conceive of factors
which would systematically act to displace labour.

On the side of forces which firther accumulation,

however, one could postulate the kind of incentives
&

o . /

18

’

Neisser, "‘'Permanent' Technological Unemployment,"®
pp. 70-71. '
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to further investment that Hansen envisaged ~-- expan-

ding population, foreign markets -- as providing

sources of employment. These kinds of independent

‘forces on the side of accumulation could then be seen

to offset any tendency towards relativgzdisplacement

‘ caused by technological change, if such a tendency

were indeed operative. Also, a "Lpng Wave" investment
boom of the nature Lederer and Schumpeier describeé,

e ° could have the effect of deferring "permanent" techno-
logical unemployment for several decades.

The point of the above discussion is to indi-
cate that the Marxian scheme of uncompensated techno-
logical displacement of labour, while not a gertain
or even probable outcome, is not theoretically impos~

[
sible. Neisser states:

Inano case would it be permissible to use simply
the currént unemployment statistics as,iﬁygrifi7/;
cation or a repudiation of the theories hich
affirm or deny the existence of technological

progress that creates une,mployment.19 .

By this we might take him to mean that independent

19

Ibid., p. 52.
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factors, such as those Hansen mentioged and the invest-
ment booms that they set off, could serve to offset

and disguise an increasing raté of technological un-
émployment. But, on the other hand it may be that
technological progress has, by’itself, maintained in
the past and can be expected to continue maintaining
the levels of fairly close to full employment that_
have been generally manifest in most periods of capi-
talist develépment. Unfortunately, the present economic
theory gives no conclusive method of isolgting 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" technolo-

gical unemployment.



CHAPTER VII

~

KEYNESIAN AND "PERMANENT" TECHNOLOGICAL UNEMPLOYMENT
In Chapter I we stated that Neisser was well b
*

aware of the possibility that unemployment might arise

due to insufficient aggregate demand, a possibility

which Keynes' General Theory had brought to the fore-

front of economic thinking by the time that Neisser
wrote ‘the article on which we have based our(arguments.
In fact, as will be illustrated by examples below,
Neisser suggestéd some ways in which technologicaﬁ
change could cause a fakl in the level of employment
through the medium of a decline in aggregate demand.
However the concept of "permanent" technological unem-
ployment that Neiiser was specifically interested in
can, we fegl, be distinguished from unemployment
attributable to a lack of aggregate demand, whether
this insufficiency of demand is due to tecﬁhological

change or other factors. This is best shown by laying

out and comparing the mostf{basic concepts of unemploy-

o

e
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ment as theorised by Keynes and Neisser. -
Keynes' theoretical expianation of the possi-
bility of involuntary unemployment depends on the fol-

iowing basic principles: 8
A\

In a given situatfgp of technique, resources and
%

costs, income (both money-income and real income)

depends on the volume of employment N. . . . The

amount of labour N which the entrepreneurs decide

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

namely Dl'

to spend on consumption, and D the amount which

2'
it is expected to devote to new investment. D is

what we have called above the effective demand.1

If, in this simplified model, the expected amount of

investment in any one period should fall below the level

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

and employment would necessarily have to fall to a
lower equilibrium level., And there is no mechanism,
Keynes felt, to ensure that this equilibrium level

should ever be one of full employment.

In Neisser's most simplified model, the determi-

nants of the level of employment at a given moment in

3

\

lkeynes, op. cit., pp. 28-29.

the amount which the community is expected




time can be summarised by'the following statement:

The most logical cohclusion (which was, indeed,
drawn by Marx) wouid be to have current empleyment
governed by the q&gntity{ﬂﬁufiﬁsg_cap;tal available
and the nature of the FTespective iﬁdﬁ%try.z
In the most rigid sense, then, -the amount of "permanent"
technological unemployment can be defined as the difference
between the actUal amount of employment at full capaéity
utilisation of all fixed capital, ang 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
that there was no mechanism ensuring that these latter
two quanéities 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 conceiyiﬁg the amount Pnd embo-
died technique of fixed capital as the determinant of
the level of employment, &oan Robinson note; that "in

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

L}

2Neisser, "'Permanent' Technological UnemploymenE,'
p. 61.
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sway."3 However she points out that in viarious othér‘
/
aspects of his theory of capitalist production he showed

himself to be well aware of the mechanism of effective

‘demand and its role in determining the actual level

of émploymené( Similarly, Neisser indicates in various
places how a declinc in aggregate demand, set off by
labour~-saving technological change, can cause actual ) .
unemployment to be higher than the amounf thch can be
called "pefmanené" unemployment according to the defini-
tion offered‘above. Two examples of Neisser's ihpliéit
references to the Keynesian concept of unemployment
should. demonstrate his recognition of the importance
of effective demand.
In the following sentence, Neisser mentions one

of the short-run impiications of a wage geduction:

It is still an unsettled question of economic theory

whether the assumption of an unchanged state of

demand is compatible with the general decline in >
/ 4
the wage level.

After making this point, he proceeds to concentrate

3Joan Robinson, An Essay in Marxian Economics (Lon-

don: Macmillan, 1971), p. 85.

4Neissér, op. cit., p. 63,

blmp—
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on what he regards to be a more important issue 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 prbgressx would increase also the rate of accu-
mulation (per time unit), and thus speed up the
reabsorption of labour. However . . . the favourable
effect on accumulation can only materialize if a
"moving equilibrium” is preserved in the economy;
if, contrariwise, displacement of labour (in the
absence of compensatory investment) by reducing
consumers ' purchasing power ushers in a depression,
the favourable effects on accumulation of displace-

ment might not materialize.5

The more basic, underlying forces to which Neisser
chooses to give his attention, however, are the counter-

acting forces of displacement through labour-saving

SIbid., pp. 70-71.

2
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innovations and reabsorption through capital accumula-
tion. We could perhaps then see the level of "permanent”
technological unemployment as the limiting case; that
'is, the a%ount of unemployment still present when all
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}ity of technological unemployment being
"disguised" for whatever reason, such that the actual
level of unemployment is less than the definable level
of "permanent" technological unemployment. The latter
possibility certainly was -considered by Neisser, as the

.

following admonition indicates:

In no case would it be permissable to use simply
the current unemployment statistics as a verifica-
tion or a repu&iation of the theories which affirm
or deny the existence of technological progress

that creates unemployment.6
At this point we can say that the presence of Keynesian

1bid., p. 52.

[ ]
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“

deficient-demand unemployment may falsely tempt one to
verify the existence of "permanent"™ technological unem-

ployment on the basis of given unanalysed unemployment

statistics. But what about the converse case where

e

unemployment statistics are so low that one may feel

it warranted to accept these as a repudiation of "perma-
nent" technological unemploymént? 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 development. In his article Neisser
does not specify the nature of these forces, but the

few statements he does make should allow us to speculate
on thi§ matter,

Putting aside the question of aggregate demand,
the level of employment at any moment in time (assuming
full aggregate demand we may call this the potential
lével 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
becaugé of an increase of factors 9f production inde-

L

"

/
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Eeﬁdent of technological progress itself. We suggest

that this may explain Neisser's opinion that: .

The relative small size of f{actual as opposed to
"permanent"] technological unemployment in history
is attributable, partly, to the independent forces

increasing employment . . .

The "independent forces" increasing the volume of em-
ployment, then, we could categorise as increases in the

volume of fixed capital which are not due to the process
of technological change. Joan Robinson notes: -
The study of the supplies of natural resources and
labour [which together produce fixed or "conftant"
capital in the Marxian terminology] involved the
whole problém of Imperialism, on which the himts
. thrown out by Marx have been elaborated by later

Marxists . . . 8

Also to be considered is the possibility that at any \\\/’“\
moment in time there may be a temporarily coencentrated
use of relatively labour-intensive technique in the

! s

production of capital goods. This would be the case if

the economy were at the peak of the kind of innovation

~

7Ibid. . E

o

’BRobinson, QE.’cit., p. 93.

¢ k] .




-103- —

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
for produc}ng consumption gooés. ¢

With regards to the question of what is the
.definable level of "permanent" technological unemployment,

states Neisser, "it is necessary to keep constant other

factors as far as they are truly indegendent."9 "Perma-

nent" technological unemployment would therefore appear
to be defined as that level of unemployment that would
occur if only that portion® of fixed’capital which has

-

been accumulated through the medium of technological
progress were in existencif_ésd th%srchpifal is used at
'full capacity uéilfsation<so’as to rule out the possibi-
lity of deficient-deéand unemployment., It would also

be mandatory to define th?s level in the context pf

some kind of "stable period," where it can be assured
that there is’not occurring én.inordinately heavy use
of, say, labour-intensive techniques in order to fulfil
;hewcapital-goods requirements of a "Long Wave" invest-
ment boom. Specifying the nature of this stable bﬁiiod;

0 " -

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

technological progress rather than "independent forces;"

"defining a level of full capacity utilisation; -- all

of these obviously pose sévere if not impossible problems
of both/a practical and conceptual nature.
These apparent dlfficulties perhgps explain

why Neisser did not follow up on his first article to
elaborate predisely on what he defined as "permanent"
teéhnological unemployment, and how one would measure
its level. However, it should be noted that Neisser did ¥
not at all imply that "permanent" technological unemploy-~
ment was a ﬁeasurable quantity; Instead, his intention
in writing the article had been to demonstrate that the
effects of technological change on the level of employ-
ment could most reasonably be conceived of as a process
of labour displacement through change in technique and .
reabsorption through furtQix capital accumulation. The
primary point he made was that there is?no mechanism
to ensure that the rate of reabsorption should match

i -
the rate of displaz;ment, 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 economic analysis

that, in any situation, would secure the full absorp-

tion of displaced workers and render "permanent"”

technological unemployment in any sense impossi-

ble. 10

From the basis of our own examinations in this

paper, we must 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 some of the most eminently-reqgarded thinkers on the
subject and found that, while a considerable sophistica-
tion of approaches has been approached in some areas,
in others economists have based their analyses on the
kind of unrealistic assumptions that Neisser attacked.
And on some points, it appears that Neisser's arguments
have been considerably strengthened by more recent publi-
cations. We find, in all, that in spite of the views of
those who would wish to prove the contrary, the eventua-

lity of "permanent"™ technological unemployment remains

a logical possibility that has yet to\be invalidated.

o

0¢pid., p. 71. -

]
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As has been noted, Neisser, unlike Marx, af'a
not express any definite opinion as to whether the
factors of labour aﬁ%orption would in future offset
'technolOgidal displacement of labour. Neisser observes
that the evidence of éhe half century after the publica-
tion of Capital provide an apparent refutatién 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 favourable, at least more controversia’f."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 unemployment, government intransi-
gence *has usually been laid to blame for permitting
excessive lévels of unemployment. However, certain sec-

tors of public and academic opinion, concerned about.

1lypi4., p. 70. .
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high unemployment and unconvinced that it is solely -
attributable to the government's unwillingness to act,
have not ruléd out entirely the possible prospect of
fhe kind of technological unemployment that we have
defined here as "perﬁanent." Certainly the numerous
explanations which purport to deny sqch a pdssibility
seem to be Ao more plausible than the ones available

at Neisser's time.
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