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1. Introduction

Recent years have witnessed an upsurge in interest in the
classical theory of growh. Yet David Ricardo, a central nenber of the
cl assi cal school, rejected the theory of growmh as we know it today.

Keynes makes this clear in The General Theory of Enploynent, |nterest

and Money. His principle object of criticismis what he calls the

"cl assi cal school," by which he neans that school which "adopted and
perfected the Ricardian econonics" (Keynes, 1973, p. 3).' His main
point of difference fromthis "Ricardian tradition" is that it is
"primarily concerned with the distribution of a given volunme of enpl oyed
resources between different uses." Keynes attributes this attitude to
Ri cardo hinsel f, who, according to Keynes, “expressly repudiated any
interest in the amount of the national dividend, as distinct fromits
di stribution” (Keynes, 1973, p. 4). O again: “Ri cardo expressly
di sclained any attenpt to deal with the anount of the national dividend
as a whol e” (Keynes, 1973, p. 5).?2

Despite its repetition, Keynes's characterization fails to capture
Ri cardo's position fully. It is not the case, as Keynes inplies, that
Ri cardo's rejection of the quantity of output as an appropriate field
for investigation stemed sinply froma lack of "interest" or "concern"
In fact Ricardo rejected the study of the nagnitude of aggregate output
because he thought that it was theoretically problematic. The letter

fromRicardo to Malthus that Keynes cites as support for his own

interpretation of Ricardo nmakes this clear



Political Econony you think is an enquiry into the nature
and causes of wealth — | think it should rather be called an
enquiry into the | aws which deternine the division of the
produce of industry anongst the classes who concur inits

formation. No | aw can be | aid down respecting quantity, but

a tolerably correct one can be laid down respecting

proportions. Every day | amnore satisfied that the forner

enquiry is vain and delusive, and the latter only the true

objects of the science (letter of 9 October 1820, cited by
Keynes, 1973, p. 4, enphasis added; Ricardo, 1952, VIII, pp
278- 279).
Al t hough Keynes trivializes Ricardo's position as a |lack of interest,
Ri cardo characterizes his own position in ternms of scientific validity:

"no | aw can be laid down respecting quantity." Ricardo rejects as "vain
and del usive" the very study that Keynes presents as an innovation
viz., the study of the factors which deternine the magnitude of
aggregat e out put. Keynes does not even attenpt to refute Ricardo's
position, but instead asserts that his own theory is a generalization of
the cl assical school (Keynes, 1973, p. 3).°3

A conparison between the rhetoric of Ricardo's rejection of a
theory of the quantity of output with his repudiation of interest in
short-termeffects intensifies the inpact of the former. In January
1817, Ricardo wote to Malthus that:

you have always in your nmind the inredi ate and tenporary

ef fects of particular changes - whereas | put these

i medi ate and tenporary effects quite aside, and fix ny



whol e attention on the permanent state of things which wll

result fromthem (Ricardo, 1952, VII, p. 120).
But in this instance Ricardo does not reject Malthus's position as
m staken. On the contrary, Ricardo continues on by acknow edgi ng sone
legitinmacy in Malthus's approach: "Perhaps you estimate these tenporary
effects too highly, whilst I amtoo nuch di sposed to undervalue them To
manage the subject quite right they should be carefully distinguished
and nentioned, and the due effects ascribed to each" (Ricardo, 1952
VII, p. 120). Ricardo's conciliatory attitude toward Malthus's enphasis
on the short-period, that is, contrasts sharply with his attitude toward
Mal t hus' s enphasis on the theory of output, which he rejects as
unsci entific.

Al though this letter has been w dely quoted, the extensive
literature on Ricardo and Keynes includes no attenpt to either confirm
or refute this assertion by Ricardo. Jacob Hol | ander suggests that
Ri cardo's assertion "m ght be regarded as a belated justification rather
than as prelimnary design " (Hollander, 1910, p. 132), but offers no
insight into its meaning or evidence for his interpretation. Sanuel
Hol | ander, in his nassive tone on Ricardo, urges that the passage be
taken with considerable qualification (Hollander, 1979, p. 660), but
makes no attenpt to explain the reasons for, or the |ogic behind,

Ri cardo’ s remarkabl e cl ai m

This does not inply that Ricardo failed to recogni ze sonething

like growth in the econony. Like Smth, he distinguished between “states

of society” that are “stationary,” “retrograde,” or progressive”’
(Ricardo, 1951, |, pp. 176-177; cf. Smith, 1976, p. 99). These

desi gnations are conpl ex and cannot be reduced to changes in a scal ar



magni t ude. Economi c “progress” plays an inportant role in his theory:
the central problemof political econony, for Ricardo, is to determne
the manner in which progress affects the relative shares of output which
accrue to the various classes of society.

Ri cardo's claimoccurs in the mddle of a discussion of the
neasure of value. The rhetorical location is not incidental: Ricardo's

anal ysis of the neasure of value does lead to the conclusion that the

theory of the level of output is futile. He finds that while it is
possi bl e to adequately neasure value in a manner that is appropriate for
a theory of distribution, it is inpossible to adequately neasure val ue
in a manner appropriate for a theory of aggregate output.

The difficulty in nmeasuring the value of output is based on the
same principle that gives rise to Sraffa's critique of the measurenent

of capital. In Production of Commodities by neans of Commodities,

Sraffa's central criticismof capital theory concerned the neasure, not
the determination of value: "The reversals in the direction of the
novenent of relative prices, in the face of unchanged met hods of
production, cannot be reconciled with any notion of capital as a

neasur abl e quantity independent of distribution and prices" (Sraffa,
1960, p. 38). This criticismis presented as a parenthetical inplication
of a nore general principle concerning neasurenent. Since the |arger
context has nothing particularly to do with capital or the margi na
theory of value and distribution, it is not surprising that the nore
general principle has inplications beyond the narginal theory. Mre
generally, Sraffa's treatment of measurenent inplies that one cannot
neasure any heterogeneous collection of coomodities as a scal ar

i ndependently of distribution.* That is to say, both the measurenent of



t he magni t ude of aggregate output and the neasurenent of aggregate
capital are particular applications of the same general principle. As
J.R Hicks wote, in a slightly different context:

| have nyself cone to the problem of capital neasurenent as

part of the general problem of neasuring econom c aggregates

inreal ternms . . . The neasurenent of capital and the

neasur enent of product are at bottomtwo aspects of the sanme

probl em what has been | earned about the one nmatter nust be

rel evant to what has to be | earned about the other (Hicks,

1961, p. 18)

Much attention has been focused on the case of capital because of
its significance in the pre-Sraffian theory of value and distribution.?
In contenporary econom cs, however, the problem of the neasure of val ue
has mgrated fromthe mcroecononic question of the deternination of
relative values to the nacroecononm ¢ question of the deternination of
the level of total real output. Ricardo's rejection of the possibility
of theorizing the Ievel of total real output should therefore be of
consi derabl e interest today. |In contenporary economcs, total "real"
output is typically neasured by adjusting total nominal output with a
price-index. This procedure expresses a theory of the neasurenent of the
val ue of a collection of heterogeneous comodities, and, as such, it is
subject to the sanme criticismthat was devel oped by Ricardo and applied
by Sraffa to capital

Thi s paper first exam nes the context of Ricardo’s remark. Next it
consi ders the probl em of neasurenent as it appears in Ricardo. There are
several accounts of this, but none which enphasizes the points which it

is necessary to enphasize here.® Ricardo argues that while there can be



no invariabl e nmeasure of value, the quantity of |abour necessary to
produce a comodity can adequately serve as a neasure for sonme purposes,
but not for neasuring total output. Next | consider the significance of

the results derived in Production of Coormpdities in the context of the

probl em of measurenent as it arises in Sraffa's Ricardo. Sraffa's

anal ysis addresses issues which led Ricardo to reject the possibility of
finding or constructing an invariable nmeasure of value. Wth this
framework in place, | then argue that the problemraised by Ricardo

anal yzed by Sraffa, and debated in Canbridge, has the sane structure as
the problemthat the price-index is intended to solve, and that the
price-index is unable to solve it successfully for the same reasons that
were anal yzed by Ricardo and Sraffa. Finally, | consider Sraffa's
response to the argunent made by Hi cks and others that while it is

i mpossible to find an invariable neasure of value, it is possible to

find an adequate neasure.

2. Ricardo’s Remark in Context

Ri cardo’ s assertion that political econony should be concerned
with distribution, not with growth, occurs in the context of a
di scussion with Malthus on the theory of value. They agreed that they
had different understandi ngs of value: “It is quite true as you observe
that we do not mean the same thing in speaking of value” (letter of 25
Sept ember 1820, Ricardo, 1952, VI, p. 261).

Ri cardo proposed that, in order to resolve this difference, they
first agree on a neasure of value: “we ought first agree what a standard
ought to be, and then exani ne whi ch approaches to an invariable standard

t he one you propose, or that which | propose.” (letter of 4 Septenber



1820, Ricardo, 1952, VIIIl, p. 229). They differed fundanentally on this
i ssue, a difference that they were never able to resolve. Ricardo

argued, in his Principles of Political Econony and Taxation, that the

val ue of a commodity is best neasured by the quantity of |abour enpl oyed

inits production. Malthus argued, in his 1820 Principles of Politica

Econony, that the value of a compdity is neasured by the quantity of
| abour which the commpdity can conmand.

Mal t hus suggested that they should decide which definition of is
superior based on the usefulness of the two definitions: “the question

should be tried by the relative utility of the two definitions in an

inquiry into the nature and causes of the wealth” (letter of 25

Sept ember 1820, Ricardo, 1952, VIIIl, p. 261; enphasis in original).
This is the point at which Ricardo asserts the inpossibility of

constructing a quantitative theory of growh, as he disputes Malthus’'s

conception of the nature of the inquiry:
Political Econony you think is an enquiry into the nature and
causes of wealth — I think it should rather be called an enquiry
into the laws which determ ne the division of the produce of
i ndustry anongst the classes who concur in its formation. No | aw
can be laid down respecting quantity, but a tolerably correct one
can be laid down respecting proportions. Every day | am nore
satisfied that the forner enquiry is vain and del usive, and the
latter only the true objects of the science (letter of 9 Cctober
1820, Ricardo, 1952, VIII, pp. 278- 279).

Ri cardo does not explain his viewin detail, but rather proceeds to

respond to Malthus’'s criticismof his standard of val ue:



You say that ny proposition “that with few exceptions the quantity
of | abour enployed on comuodities deternines the rate at which
they will exchange for each other, is not well founded”

acknow edge that it is not rigidly true, but | say that it is the

nearest approximation to truth, as a rule for neasuring relative

val ue, of any | have ever heard (letter of 9 COctober 1820,

Ri cardo, 1952, VIII, p. 279).

Next Ri cardo expl ains why he believes his own view to be superior

it is supply which regulates value - and supply is itself

control |l ed by conparative cost of production. Cost of production,

i n nmoney, neans the value of |abour, as well as profits. Nowif ny

commodity be of equal value with yours its cost of production nust

be the same. But cost of production is with sone deviations in
proportion to | abour enployed. My commobdity and your commodity are
both worth £1000 - they will therefore probably have the sane

guantity of | abour realized in each (letter of 9 October 1820,

Ri cardo, 1952, VIII, p. 279).

It is noteworthy that R cardo does not argue that the quantity of |abour
is equal to the cost of production or equal to the value of the product.
The quantity of |abour is a useful nmeasure because it is in proportion
to the cost of production, which “controls” supply, which “regul ates”
val ue.

Ri cardo does add one qualification to his belief in the power of
his theory, and it is an inportant qualification: “But the doctrine is
less liable to objections when enpl oyed not to neasure the whol e
absol ute val ue of the comuodities conpared, but the variations which

fromtinme to tine take place in relative value” (letter of 9 Cctober



1820, Ricardo, 1952, VIIl, p. 279). That is, since the quantity of

| abour enployed in production is not equal to the quantity of val ue, but
rather “controls” and “regul ates” the quantity of value, the quantity of
| abour enployed in production will be |ess adequate as a neasure of

total “absolute” value than as a neasure of changes in “relative” val ue.
This is inportant for the issue at hand because the growth of output

i nvol ves nmeasurenent of the “whol e absolute value” while the proportions
of output which accrue to the various classes are necessarily

“rel ative”.

3. Aggregation in Ricardo

The probl em of neasuring val ue occupied an inportant place in
Ri cardo’ s t hought over a period of many years. H's concern with the
di stribution of shares of total output anong |andlords, capitalists and
workers required himto address the probl em of aggregating quantities of
out put. Ricardo recogni zed that noney prices are inadequate in the
di scussi on of aggregate magni tudes because of their notorious
variability: "The principles of Political Econony cannot be expl ai ned by
t he changes which take place in nom nal price. Every one who attenpts to
expl ain those principles should adopt the best neasure of real value
that he can obtain, for that purpose" (Ricardo, 1951, II, p. 67).

In order to aggregate heterogeneous comuoditi es adequately,
Ri cardo required a standard in terns of which all commodities could be
expressed invariably:

The only qualities necessary to nake a neasure of value a

perfect one are, that it should itself have value, and that

t hat val ue should be itself invariable, in the sane manner



as in a perf

10

ect neasure of length should be neither liable

to be increased or dimnished; or in a neasure of weight

that it should have wei ght and that such wei ght should be

constant (Ri

cardo, 1951, 1V, p. 361).

Ri cardo concl udes that there can be no such neasure. It is easy to

find objects possessing value, but inpossible to find objects with

i nvari abl e val ue:

"OF such a nmeasure it is inpossible to be possessed

because there is no comobdity which is not itself exposed to the sane

variations as the

(Ricardo, 1951, I,

things, the value of which is to be ascertained”

pp. 43-44). Ricardo gives two reasons for variations

in val ue which preclude the possibility of an invariable standard.

First, there may be changes in nethods of production: "there is [no

commodi ty] which

production" (Ricar

S not subject to require nore or less labour for its

do, 1951, I, p. 44). Any comodity that m ght be

chosen as standard might itself vary in value as a result of

i mprovenents or di

position is based

fficulties in the conditions of production. This

on Ricardo's view that the “real value” of a comuodity

is based on the quantity of |abour enbodied in its production

| may be asked what | nean by the word val ue, and by what

criterion |

changed its

woul d judge whether a commodity had or had not

value. | answer, | know of no other criterion of

a thing being dear or cheap but by the sacrifices of |abour

made to obtain it. Every thing is originally purchased by

| abour (Ricardo, 1951, 1V, p. 397).

As the quantity of
result of changes

commodi ty vari es,

| abour required to produce a conmodity changes as the
in the conditions of production, the value of the

disqualifying it as an invariabl e standard.
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The second reason Ricardo offers to show that there cannot be an
i nvari abl e standard of value arises out of his criticismof Adam Smith.
Smith argued that an increase in wages would lead to an increase in the
prices of all commodities.’ Against this view, Ricardo argued that an
i ncrease in wages would raise the price of many commodities, but it
woul d al so I ower the price of many commodities: "not only was it false
that a rise of wages would raise the price of every commodity . . . but
on the contrary, it caused the price of many commodities to fall™

(Sraffa, 1951, p. xxxv). This conclusion is based on the curious
ef fect which the rise of wages produces on the price of those
commodi ties which are chiefly obtained by the aid of machinery and fi xed
capital'" (Sraffa, 1951, xxxv, citing Ricardo, 1952, VIl, p. 82).% The
basis for the “curious effect” lies in the dissinmlar conditions of
producti ons of various comuodities:

In one trade very little capital may be enpl oyed as

circulating capital, that is to say in the support of |abour

- it may be principally invested in machinery, inplenents,

buil di ngs, &c. capital of a conparatively fixed and durabl e

character. In another trade the sane anobunt of capital may

be used, but it may be chiefly enployed in the support of

| abour, and very little nmay be invested in inplenents,

machi nes and buildings. Arise in the wages of |abour cannot

fail to affect unequally commodities produced under such

di fferent circunstances" (R cardo, 1951, I, p. 32).
Specifically, the relevant difference is in the varying proportions of
fixed capital involved in the production of different commodities; if

different commodities require different proportions of |abour to fixed
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capital, then an increase in wages will tend to reduce the price of the
commodities requiring the | ower proportion of |abour relative to the
comodity associated with the higher proportion of |abour:?®
The degree of alteration in the relative value of goods, on
account of a rise or fall of |abour, would depend on the
proportion which the fixed capital bore to the whole capita
enpl oyed. All commodities which are produced by very

val uabl e machinery, or in very val uabl e buil di ngs

would fall in relative value, while all those which were
chiefly produced by labour . . . would rise in relative
value (Ricardo, 1951, I, p. 35).%

Ri cardo believed that the magnitude of this effect would tend to be
greatly restricted:

The reader, however, should remark, that this cause of the

variation of comodities is conparatively slight inits

effects. Wth such a rise of wages as should occasion a fal

of one per cent. in profits, goods produced under the

circunst ances | have supposed, vary in relative value only

one percent; . . . The greatest effects which could be

produced on the relative prices of these goods froma rise

of wages, could not exceed 6 or 7 per cent.; for profits

could not, probably admt of a greater general and pernmanent

depression than to that anount(Ri cardo, 1951, |, p. 36)

Despite Ricardo’'s belief that the inplications of this “curious
ef fect” of changes in wages on the systemof relative prices were
guantitatively slight, he believed that it presented another reason why

the value of any conmmodity chosen as standard would not renain



invariable. Even if a commodity could
sanme quantity of labour in its production
first problem

still it would not be a perfect

That

commodi ti es,

such

neasure of val ue, because

relative variations froma rise
of the different proportions of
necessary to produce it, and to
comodi ti es whose alteration of
(Ricardo, 1951, |, p. 44).
is,
a change in distribution

that the value of the first

m ght
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be found that always required the
and therefore overcane the

standard or invariable
it would be subject to
fall on account

or of wages,

fixed capital which mght be
produce those other

val ue we wish to ascertain

regardl ess of the standard chosen to neasure the value of two

could alter the relative prices

be greater than the value of the

second before a change in distribution and I ess than the val ue of the

second after the change.

gr eat

distr

commodi ti es,

It

er val ue wthout
But not only do individua
i bution of incone changes,

such as net output,

knowi ng the distribution of

is necessarily altered:

is therefore inpossible to say which has

i ncone.

relative val ues shift when the

the val ue of any aggregate of

"the size of

[the total] product appears to change when the division changes”

(Sraf

det er

in distribution,
proportions of

general |y predictable net effect on the nmagnitude of the aggregate:

m ght

tell

fa, 1951, p.

m nes whether the price wll

increase or it mght decrease.

| abour to neans of production

xlviii).* The arbitrariness of the mechani sm which
go up or down in the face of a change

resulting fromthe conplexity of the pattern of

inplies that there is no

it

It therefore becones inpossible to

if an observed change in the aggregate neasured in terns of any
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standard is due to changes in the aggregate or nerely to changes in
di stribution:

Even t hough not hi ng has occurred to change the nagnitude of

t he aggregate, there may be apparent changes due solely to

t he change in neasurenent, owing to the fact that

neasurenent is in ternms of value and relative val ues have

been altered as a result of a change in the division between

wages and profits (Sraffa, 1951, p. xlviii).

Sraffa isolates the contradiction to which this leads: "in the
extrenme case where the aggregate is conposed of the same commodities in
the sane quantities and yet its nagnitude will appear to have changed as
nmeasured in value" (Sraffa, 1951, p. xlviii). That is to say, with the
| evel and conposition of physical output constant, a change in
distribution of inconme causes relative values to rise and fall in such a
pattern that the magni tude of the aggregate neasured in value terns
changes. This is the fundanental contradiction: neasured in terns of
rel ative val ues, the magnitude of the aggregate appears to have changed,
whil e by construction the nagni tude of the aggregate does not change in
real terns (where real refers to the actual physical quantities).

Ri cardo wi shed to have a neasure that under the circunstances of
the extrene case woul d show no change in the real output considered as a
singl e magnitude. This would require an "invari abl e neasure of val ue"
whi ch woul d reflect what Ricardo called "absolute value". This latter
termrefers to the value of a conmmodity construed as a scal ar magni tude
that is independent of the distribution of incone. In such absolute
terns, an aggregate of commodities could al so be neasured independently

of the distribution of income.
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Ri cardo's conclusion that there can be no such perfect or
i nvari abl e neasure of value did not lead himto give up on the
possi bility of neasuring value conpletely. He cane to believe that
| abour could serve as an adequate, albeit inperfect, neasure of relative
val ue, but not of the absolute value of total output: "the doctrine [of
| abour as the neasure of value] is less liable to objections when
enpl oyed not to neasure the whol e absol ute value of the comuodities
conpared, but the variations which fromtine to tone take place in
rel ative values" (Ricardo, 1952, VIII, p. 279). That is, |abour could
serve reliably as the basis for neasuring the changes in the val ue of
sone commodities (or aggregates of commodities) relative to the val ue of
other commodities (or aggregates of conmodities); but |abour could not
serve as a neasure of the magnitude of total output. This conclusion
therefore allows Ricardo to carry out an analysis of distribution, i.e.
to neasure and conpare the values of distributive shares relative to
each other as these vary over tinme; but this does not allow for the
neasurenent of total output as an absol ute scal ar nagnitude.

The inmpossibility of identifying an invariable standard of
absol ute value, therefore, raises an enornous problemfor the attenpt to
establish scientific principles which determine the total quantity of
real output. For any principle that m ght be posited hypothetically, it
woul d be inpossible to reliably conpare the theoretically prescribed
guantity of output with an enpirically observed quantity of output. For
any attenpt to conduct such a conparison, the question of the nmeasure of
val ue must be addressed. Wthout an invariable standard of value, the
preci se magni tude of an observed quantity of output depends on the

proportions of |abour and fixed capital throughout the econony as well
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as the distribution of incone. It would be inpossible to determ ne
whet her any di screpancy or correspondence between the theoretically
prescri bed nmagni tude of output and the enpirically observed magnitude
were the result of the validity or invalidity of the posited principles
or the result of the particular proportions and distribution

Ri cardo was part of a tradition for which the ability to conpare
theoretical results with observed results is absolutely crucial. This
tradition can be traced at least to Francis Bacon through Hobbes, Locke,
and Hune to Janes MII| and the utilitarians, with whom Ri cardo was
cl osely associ at ed:

To limt speculation and to nake it fruitful by forcing it

to deal with facts; to trace all its evidence to experience

or the observation of facts; and to insist upon its

verification by conparison with facts, is the main and

surely the legitimte purpose of the Utilitarians as of all

t heir phil osophical congeners . . . The great anbition of

t he Benthanmites had been to apply scientific nethods to al

the problens of |egislation, jurisprudence, econonics,

et hics, and phil osophy" (Stephen, 1900, II1l, pp. 78-9).
Hence the inpossibility of finding or constructing an adequate standard
in terns of which total output night be expressed justifies Ricardo's
claimthat the project of establishing the principles which determ ne
total output is "vain and delusive" in contrast with proper scientific

obj ecti ves.

4. Production of Commodities
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The argunment presented in the previous section that it is
i npossi bl e to adequately neasure the nmagnitude of aggregate real output

as a scal ar independent of distribution applies, nutatis nmutandis, to

t he neasurenent of capital. In both cases the problemis to describe a
quantity of heterogeneous outputs as a honbgeneous scal ar.'® Sraffa’'s

analysis in his Production of Commodities by means of Commobdities can be

understood as an anal ysis of the Ricardo's second reason for the

i mpossibility of an invariable standard based on the “curious effect”

di scovered by Ricardo in his criticismof Snith.'® Sraffa does not
address the first reason given by R cardo, that comobdities are all
subject to variations in value, perhaps because it depends on the | abour
t heory of value, which is no | onger w dely accepted.

In his investigation Sraffa reaches conclusions which are very
simlar to those of Ricardo. Sraffa finds, as did Ricardo, that the key
to the pattern of price novenents resulting froma change in the
distribution of income "lies in the inequality of the proportions in
whi ch | abour and neans of production are enployed in the various
industries" (Sraffa, 1960, p. 12).'* Sraffa confirms Ricardo's
conclusion that an increase in wages mght cause the prices of different
commodities to nove in opposite directions because of their different
proportions of |abour to nmeans of production. Sraffa denonstrates that
t he changes depend not only, as Ricardo thought, on the proportions of
| abour to neans of production enployed in the production of a particul ar
commodi ty, but also on the proportion of |abour to neans of production
enpl oyed in the production of the rel evant neans of production:

the relative price-nmovenents of two products cones to

depend, not only on the 'proportions' of |abour to neans of
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production by which they are respectively produced, but also

on the 'proportions' by which those neans have thensel ves

been produced, and al so on the 'proportions' by which the

nmeans of production of those nmeans of production have been

produced, and so on. The result is that the relative price

of two products may nove, with the fall of wages, in the

opposite direction to what we night have expected on the

basis of their respective 'proportions' (Sraffa, 1960, p

15) .
This raises the possibility of greater conplexity in the price-novenents
than Ricardo had foreseen. Wiile R cardo saw prices rising or falling,
Sraffa concludes that the price "nay rise or it may fall, or it may even
alternate in rising or falling" (Sraffa, 1960, p. 14). Sraffa's
"reduction to dated quantities of labour"” led himto conclude that there
may be "conplicated patterns of price-novenents with several ups and
downs" (Sraffa, 1960, p. 37).

Sraffa al so addressed the restrictions on price novenents as
di stribution changes. In the case of single-product industries, Sraffa
finds that "if as a result of arise in the rate of profits the price
falls, its rate of fall cannot exceed the rate of fall of the wage"
(Sraffa, 1960, p. 38). This is consistent with Ricardo's view that the
effects on prices of changes in distribution will be relatively m nor
In the nore general case of multiple-product industries, however, Sraffa
concludes that this restriction no |onger applies, so that given an
increase in profits and corresponding fall in wages, it is possible
"that the price of a product may fall faster than the wage" (Sraffa,

1960, p. 61).
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Just as Ricardo concluded that the "curious effect" precluded the
possibility of an invariable standard with which to nmeasure aggregate
output, it is these conplicated patterns of price novenents which, for
Sraffa, make it inpossible to neasure capital invariably: "The reversals
in the direction of the novenent of relative prices, in the face of
unchanged net hods of production, cannot be reconciled with any notion of
capital as a neasurable quantity independent of distribution and prices”
(Sraffa, 1960, p. 38).1%*

Sraffa’s standard conmodity does not solve the probl em because it
cannot serve as an invariable standard in the sense required by Ri cardo.
It is true that the value of the standard comobdity does not change as
the distribution of incone changes, but the values of other commodities

still change even when neasured in terns of the standard commodity. *®

5. Measurenment in Statistics and in Theory

In his paper “Measuring Capital and ot her Econom c Aggregates,”
presented in 1958 in Corfu and published in 1961, J.R Hicks expresses a
wi dely held view, nanely, that while it is inpossible to find or
construct a perfect neasure of value, the problemis therefore one of
finding the best neasure available. Sraffa, in his intervention in the
di scussion at Corfu (Sraffa, 1961), argues that this position is
unacceptable. In order to present Sraffa’ s argunent, let us first
consi der the position taken by Hi cks.

Hi cks agreed that there is no invariable standard available in
terns of which capital mght be neasured, but his argunent is quite
different fromRicardo's. For Hi cks, a bundle of heterogeneous

commodities Ais greater than bundle B if the resources required to
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produce bundle A can be used to produce bundle B, but the resources
required to produce bundle B are insufficient to produce bundle A
Robert Sol ow sunmari zed Hicks's paper using production possibility

curves (Lutz and Hague, 1961, p. 300):

In this case, Q is larger than Q. Wat Solow called "the standard
paradox" (Lutz and Hague, 1961, p. 300) is reached when Q, i s conpared
with Q. In this case it is not possible to conpare the nmagnitudes of
the two bundles in the sense that bundle A is not producible with the
resources required to produce bundle C and bundle Cis not producible
with the resources required to produce bundle A

Nevert hel ess, Hicks argues that if there is sufficient
substitutability within the system then the conparison can be nade wel |
if not perfectly. Fromthis he concludes that "it seens that we nust
just have faith (or hope) that enough substitutability for the purpose
does in practice exist. | believe that this is what econoni sts do,
without fully realizing it, when they attenpt to nmeasure capital”
(Hicks, 1961, p. 26). That is, although nmeasurenent will not work

perfectly in every case, the enpirical world is constructed such that
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the best avail able neasures will typically work satisfactorily, with
only negligible errors.

Sraffa argued that this response is inadequate: "if one cannot get
the nmeasures required by the theorists' definitions, this is a criticism
of the theory, which the theorists cannot escape by saying that they
hope their theory does not often fail" (Sraffa, 1961, p. 306). He argues
t hat Hi cks confuses nmeasurenent in statistics with nmeasurenent in
theory. Statistical neasures are "only approxi mate and provide a
suitable field for work in solving index nunber problens. The
t heoretical measures require absolute precision. Any inperfections in
t hese neasures are not nerely upsetting, but knock down the whol e
t heoretical basis" (Sraffa, 1961, p. 305). The logic of this position is
perfectly conventional. Statisticians are forced by | ack of data to
approxi nate, and to enpl oy techni ques to construct inexact neasures such
as proxies and index nunbers for estimating nagnitudes that are not
directly neasurable. In this case it is unrealistic to expect or demand
extrenme precision. Sraffa inplies that Hi cks's position m ght be
appropriate if the problemwere one of statistical neasurenent. Hicks
allows that there is no satisfactory way to nmeasure capital, but he is
nevert hel ess hopeful that the resulting errors will not be too great.

Theory, on the other hand, is subject to nore rigorous standards
of logic. In theory, argunents with logical errors are inadnissible. If
a theoretical argunment contains even a single logical flawit invalid.
According to Sraffa the problemin neasuring capital is a problem of
theory: "The work of J.B. Cark, Boehm Bawerk and others was intended to
produce pure definitions of capital, as required by their theories, not

as a guide to actual neasurenent" (Sraffa, 1961, p. 305). In theory it
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is fallacious to hope or have faith that logical flaws will not be too
serious because they do not happen frequently. If capital cannot be
defined in a manner that is consistent with the margi nal theory, then
there is no such magnitude "capital" to be neasured.

The sane argument applies to the neasurenent of real aggregate
out put insofar as that quantity is construed as a scalar. If the
gquantity of real output as a scalar cannot be defined theoretically,
this points to a problemw th any theory which requires that concept. It
will be futile to hope that the nmethod chosen to neasure real output as
a scalar will not be too seriously msleading. The theoretical and
| ogi cal problemof definition nust be solved before the probl em of

approxi mati on can even be reasonably attenpted.

6. Implications for Modern Growth Theory

In contenporary growh theory, classical and nodern, the problem
of aggregating real output is conventionally addressed with a price-
index. In this sense the price-index serves the same purpose with
respect to neasurenent that the theory of value played for Ricardo, that
is, to aggregate a diverse collection of combdities into a uniform
substance. The price-index is therefore not sinply a tool, but also
serves as a theory of value for the neasurenent of aggregate output,
whi ch m ght be called the price-index theory of val ue.

The price-index, however, is subject to exactly the sane probl ens
that Ricardo encountered in his search for an invariable standard of
value. A price-index is sinply a nmeasure of changes in the price of a
conposite conmmodity. The conposite comobdity associated with the

rel evant price-index is the standard in which real output is expressed.



23

Sraffa's anal ysis shows that a conposite commobdity nay be subject to the
sanme conplicated patterns of price variations as a single comodity as
the result of changes in the distribution of incone. If relative prices
remai ned constant and all prices changed uniformy, then any commodity
or conposite commodity woul d serve equally well as a standard of val ue.
The reason for using a conposite commodity is presunmably the hope that
the changes in relative prices will sonmehow cancel each other out.
Ri cardo's analysis, as devel oped by Sraffa, shows that a change in
di stribution may cause prices to change in such conplicated ways that
there is no reason to think that such changes would tend to cancel each
other out. As Ricardo argued against the possibility of using "the nass
of comodities" as a standard of value: "If it be adnitted that one
commodity may alter in absolute value, it nust be adnitted that 2, 3,
100, a mllion my do so, and how shall | be able with certainty to say
whet her the one or the mllion had varied" (Ricardo, 1951, |V, p. 401).

Sraffa's anal ysis al so suggests that different price-indexes,
associated with different conposite conmodities, may nove in different
directions in response to changes in distribution, so long as they are
produced with different proportions of |abour to neans of production
This is problematic for the theoretical construction of real output
because it neans that different neasures of real output, none of which
is theoretically superior to the others, nay yield different theoretica
results.

The problem of the price-index can be seen in the extrene case
constructed by Sraffa with respect to the "curious effect” discovered by
Ri cardo. G ven a constant quantity of diverse physical output, an

i ncrease in wages tends to change prices so that "the aggregate is
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conposed of the sane commpdities in the same quantities and yet its
magni tude wi || appear to have changed as neasured in value" (Sraffa,
1951, p. xlviii). In this case, there will be (perhaps conpli cated)
changes in relative prices and therefore changes in the price-index as
wel | as in aggregate nomi nal output; therefore, real output as neasured
by adjusting nom nal output with the price-index will tend to change.
Thus we run into a contradiction equivalent to that encountered by

Ri cardo: "real" output as neasured in terns of a price-index changes
while "real" output in physical terns renmmins constant (by
construction).

There is, however, an inportant difference between the probl em of
nmeasuring capital and the problem of neasuring real output. The
inability to neasure capital independently of distribution inplies a
circularity in the marginal theory of value and distribution. I am not
arguing that the inability to neasure real output independently of
distribution |leads to any conparable circularity. The inpossibility of
nmeasuring aggregate "real" output invariably is neverthel ess a serious
problem for a theory of the determi nation of the size of aggregate
out put construed as a scalar. The possibility of conplicated price
changes as the distribution of incone changes neans that the nagnitude
of aggregate output night change in conplicated ways as distribution
changes. The problemthis possibility points to is that given a change
intotal "real" output as neasured using a price-index it would becone
difficult to distinguish between that part of the change due to changes
in the actual physical output and that part of the change due to changes
in distribution. This renders untestable any proposition of the form X

causes aggregate real output to increase (or decrease). It even becones
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possi bl e that an increase in physical output acconpanied by a change in
di stribution would appear as a decline in "real" output as neasured
using a price-index. Here again the intuitive notion that “real” refers
to actual physical output is violated.

This does not inply that novenents of a general price-index
provide no information. On the contrary, as Keynes says, such novenents
are "not wi thout neaning and not wi thout interest" (Keynes, 1973, p
40). If prices rise and people's incone renmains constant, this is a
serious and neani ngful event. As Keynes says, the "proper place" for
such concepts "lies within the field of historical and statistica
description" (Keynes, 1973, p. 40). The point is that as a theoretica
tool, the price-index theory of value is inadequate to the task it is
designed to acconplish, that is, to serve as a standard of value in
terns of which nomi nal val ues can be adequately converted into "real"

nmagni t udes.

7. Concl usion

G ven any two collections of conmmodities, a and B, quantitative
conpari son may be made under the followi ng conditions in the absence of
a neasure of value. If both sets are conposed entirely of units of the
sanme commodity, then it is possible to say which is greater and by
preci sely how much. If the two sets are conposed of the sane diverse
commodities in exactly the sane proportions, it is again possible to say
which is greater and by precisely how nuch. If the two sets are conposed
of the sane diverse comodities, not in the sanme proportions, but such
that one set is conpletely contained within the other, it is possible to

say which is greater, but not by precisely how nuch. If the two sets are
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not conposed of the same comodities, or if they are conposed of the
sane diverse conmodities such that neither is contained within the
other, then it is not even possible to say which is greater. The need
for a neasure of value appears because the first two cases are so highly
specialized as to be unrealistic and the third cannot claimvery w de
generality. Unfortunately, no suitable neasure is avail able which can
reliably solve the problemthat arises in the |ast case.

As | have argued, the problem of nmeasuring capital that led to the
fanmous controversy is a special case of a nore general probl em of

aggregation that is equally insoluble. Sraffa's analysis in Production

of Commodities is not restricted in any way to the neasurenent of

capital; and the roots of the problemfirst appeared in Ricardo's

t hought in the context of measuring total output and independently of
any concern with measuring capital. It is not generally possible to
aggregate any collection of heterogeneous commodities in such a nmanner
that can be represented as a scal ar which is independent of

di stribution.

It follows that the now conmmon attenpt to neasure "real" output by
adj usting nonminal output using a price-index is just as fallacious as
the attenpt to neasure a quantity of capital. Curious as it may seem
the size of the pie depends on how it is sliced.

Wth respect to any anal ysis of an econonic systemover tine, the
gquantity of total output is not a viable object of study for politica
econony. Sraffa’'s analysis and the fact that in the fanous letter to
Mal t hus, quoted by Keynes and cited above, this conclusion is connected
to the problem of nmeasuring total output suggest that Ricardo had a firm

theoretical foundation for it. Indeed, in this passage Ri cardo does not



say that the focus on the determination of the quantity of output is
wrong or secondary, rather he says that it is “vain and del usive"
(Ricardo, 1952, VIIl, p. 279).'® That is to say, focusing on the
determ nation of the quantity of output as a whole is not sinply
undesirable, it is theoretically useless.

Ri cardo understood his work as an attenpt to treat politica
econony on a scientific basis. For Ricardo, a hallmark of a scientific
approach was the insistence that theory be judged based on appeal to
fact. In order to conpare theoretical results concerning aggregates of
commodities with observed results concerning aggregates of comuodities,
it is necessary to be able to reliably neasure the value of the
aggregates. Ricardo believed that because of the inpossibility of
finding an invariable standard of value, it is inpossible to neasure
aggregates of output in a nmanner adequate for the establishnment of the
principle which determ ne the quantity of aggregate output. Sraffa has
shown that Ricardo's analysis of this point can be clarified using the

| evel of formality which is conventional today.

27
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Endnot es

! Garegnani (1983) argues that Ricardo should not be included in what
Keynes calls the “classical” school. This paper addresses Keynes's
characterization of Ricardo rather than his definition of "classical"

2 This reading al so surfaces in Keynes's conparison between Ricardo and
Mal t hus: "Ricardo is investigating the theory of the distribution of the
product in conditions of equilibriumand Malthus is concerned with what
determ nes the volunme of output day by day in the real world" (Keynes,
1972, p. 97; enphasis in original). Cf. Ricardo, 1951, I, p. 5 "To
determ ne the laws which regulate . . . distribution, is the principle
problemin Political Econony."

® Sinmilarly, Eatwell and Ml gate (1983) propose to synthesize Keynes and
Ri cardo wit hout addressing this difference.

* The measurenent of real output or capital as a vector is not subject
to the criticismpresented here

5 The measurenent of |and and | abour is not entirely unproblematic, but

| and and | abour are not subject to the sane problens that apply to the
neasur enent of aggregates of conmodities. Land has natural units, e.g.
acres; |abor has conventionally been reduced (by Ri cardo, Keynes and
Sraffa) to unifornmity by assuming that differences in wages reflect

di fferences in productivity.

® See, for exanple, Garegnani, 1984,

"Smith, 1979, p. 510.

8 For discussion of this “curious effect” see Canpanelli, 1996; Meek
1973, pp. 103-5; St. Cair 1957, pp. 33-35; S. Hollander, 1979, pp. 200-

1
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® Cf. Sraffa's discussion of surplus and deficit industries in the third
chapter of Sraffa, 1960.

1 Ricardo found that the varying durability of capital has an

equi val ent effect of prices as a result of a change in distribution

It appears, too, that in proportion to the durability of capita

enpl oyed in any kind of production, the relative prices of those
commodi ti es on which such durable capital is enployed, will vary

i nversely as wages; they will fall as wages rise, and rise as wages
fall; and, on the contrary, those which are produced chiefly by | abour
with less fixed capital, or with fixed capital or a |ess durable
character than the nmediumin which price is estinmated, will rise as
wages rise, and fall as wages fall (Ricardo, 1951, |, p. 43)

" The exception to this occurs in the case in which the aggregate is
conposed entirely of Sraffa’'s standard commodity.

“The sinilarity of the problens of neasuring capital and output has
been remarked upon by Ricardo (1952, |IX, pp. 359-360), Sraffa (1951, p.
xl'ix), and Hi cks (1961, p. 18).

¥ This is not to say that the various nodels of the book, or the

di stinction between basics and non-basics, for exanple, are not
interesting in thenselves. It is only to point out that in the structure
and context of Sraffa's text, the investigation of the effects of
changes in distribution on prices is central. Various nodels and
constructs, such as the standard comobdity, are used to facilitate this

i nvestigation, but in Production of Commodities these are neans and not

ends. This argunent is made in nore detail in Andrews, 1996
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“ Ricardo's "fixed capital™ and "circulating capital" correspond to
Sraffa's "means of production" and wages. The crucial point is that
there are two different kinds of incone, wages and profits, which nust
be paid in different proportions in different industries; therefore when
the distribution of incone between wages and profits changes, the
relative prices of the comobdities produced in the different industries
nmust change.
'* The conplicated character of the patterns of price changes which
result froma change in distribution provide the basis for reswtching,
the possibility that a nethod of production might be nost profitable at
two different rates of profit while another nmethod m ght be nost
profitable at internediate rates. The question which of two nethods of
production is nost profitable depends on the value of the inputs
relative to the value of outputs for each process. Wth the distribution
of incone changing, the value of each input and each output changes in a
conplicated fashion and may possibly reverse itself, so that the tota
val ue of neans of production used in any process and the val ue of the
out put produced by that process both change. The possible conplexity of
the changes in value inplies that the question of which process is nore
profitable is equally conplex and may involve reversals as the
di stribution of incone changes.
16 See N.-P. Ong 1983, Salvadori and Kurz, 1993.
"Keynes drew the same distinction between "the field of historical and
statistical description" in which approxinmation is appropriate and
"causal analysis" for which "perfect precision" is required (Keynes,

1973, p. 40).
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8 |t has been argued that in classical political econony the question
of the level of output and the question of the price of output were to
be treated separately (Eatwell and Ml gate, 1983, p. 6). The concl usion
reached here, on the other hand, supports the view that, at |east for

Ri cardo, the quantity of output, considered as a scalar, is not a

guestion that can adequately be addressed at all
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