
Communications 

A Comment on "This Age of Leontief ... and Who?"* 

Levine claims that Sraffa has been misunder- 
stood on issues concerning, "(1) [the] use of pro- 
duction coefficients and the question of returns 
to scale, (2) the centerpiece of the price-deter- 
mining apparatus, (3) numeraire problems, (4) 
consumer demand, and (5) Sraffa's place in the 
classical tradition" [4, 1974, p. 877]. Unfortu- 
nately, Levine's discussion of (1), (2), and (3) is 
incomplete, and below I will attempt to set the 
record straight on these important issues; I re- 
frain from comment on (4) and (5) because of 
limited space. 

Returns to Scale 

Levine quotes Quandt's statement, "One no- 
table difference between Leontief's system 
and Sraffa's is that the latter nowhere defines 
the equivalent of input coefficients" [6, 1961, 
p. 500], and he then states that, "One wonders 
about the relevance of this remark, unless 
there is in it an implication that Sraffa's use of 
total rather than unit coefficients is in some 
way mystifying. If so, such an implication 
would be incorrect: after all, the unit coeffi- 
cients of Leontief's notation would be of no use 
to Sraffa's joint-production model" [4, 1974, 
pp. 877-78]. 

The latter statement may be misleading 
since a Leontief model is a special case of a 
(generalized) von Neumann model having 
joint production and constant returns to scale. 
In such a model the jth production activity, op- 
erated at the unit intensity level, requires an 
input vector (ao, alp, . . , aJ) to produce the 
output vector (b, . . , bj). In this notation 
aoj designates the input of labor to the th ac- 

tivity, aQ designates the input of the ith com- 
modity to the jth activity, and b,j designates the 
output of the ith commodity from the jth pro- 
duction activity. Constant returns implies that 
if I (aoj, alj, . . . , a1j), (b1j, . . . , bJ) I is a feasi- 
ble input-output vector, then so is I(Xaoj, Xa1,, 

. . ., XaJ), (Xblj, . . . , Xb,j)I for any X>0. 
Without joint production, as in Leontief mod- 
els or in the first part of Sraffa (1960), the jth 
activity may be associated uniquely with the 
production of the jth commodity; all the output 
vectors are then of the special form (0,. . . 0, 
bfi=l, 0, . ,0),j=1, . . ,n. 

Of course, one may deny constant returns to 
scale, but it is crucial then to determine what 
economically meaningful propositions remain 
valid. For example, Sraffa derives the relation- 
ship between the profit rate, r, labor's share of 
net product in terms of his Standard Com- 
modity, w, and the maximum profit rate, 
R = r* namely: 

r= R(1 -w) [1] 

or 

r 
w = 1 - 

r 
[2] 

r* 
For simplicity, assume n = 2, that there is 
"equal organic composition of capital," and 
that only labor plus commodity i is used to pro- 
duce commodity i, i = 1, 2. The Sraffa pricing 
conditions then are 

P,X, = WL, + (1 + K P,Xi,, 
[3] 

i=1, 2, 

where X, is the output of commodity i Li is the 
labor input, paid a nominal wage W, and X,, is 

* A Fellowship from the John Simon Guggenheim 
Memorial Foundation and research support from 
The Australian National University are gratefully ac- 
knowledged, and appreciation is extended to G. C. 
Harcourt for his helpful comments. 

I See Sraffa [7, 1960, p. 22] and Burmeister [1, 
1968, p. 86]. 
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the amount of commodity i used to produce 
commodity i. From [3] we derive: 

1 (1 + )X, 
W x -=I , i= 1, 2. [4] 
Pi Li 

Xi 

Moreover, suppose that the scale and original 
units of measurement were such that the iden- 
tities 

ao Li aoi = 

and 

a,, = 
Xi 

satisfy 

aoi + aii = 1, 
O<aoi=a< 1, i=1,2. 

Then Lemma (1) in Burmeister [1, 1968, p. 85] 
applies, and we may conclude 

W r 
_= 1-- [5] 
Pi r* 

implying that 

1(1 + 7X), 
XT, r xi = 1--. =1. 
Li r* 

Xi 

In this case of "equal organic composition of 
capital" either commodity one or two (or any 
linear combination of them) can serve as a 
Standard Commodity; suppose we choose com- 
modity one. Sraffa's relationship [2] becomes: 

w= = 1- - [7 
P1 r*' 

and from [6] we see that 

(1 + r)X11 
X = r W 
L1 r* P, 
XI 

[8] 

Assume an initial equilibrium position for fixed 
Xi, X11, and L1, and let r= Y2 r* be given (so 
that w is fixed at Y2). Suppose XI changes, 
thereby changing one (or both) of the ratios 
Xl / Xi and L1 / X because constant returns to 
scale do not prevail. Will [7] correctly predict 
the new equilibrium level of w? Answer: No. 

Conclusion: The Sraffa relationship w= 

1 - r and the determination of relative prices 
r* 

as functions of the profit rate both either (i) are 
valid only where all quantities are held fixed, 
or (ii) involve division by Xi's and hence the 
implicit assumption of constant returns to 
scale. The above argument elaborates my in- 
tention in 1968 when I wrote, "Unless it is as- 
sumed that the economy exhibits constant re- 
turns to scale with the matrix of input 

coefficients [a]fixed, then the above analysis 

is meaningless if even a single quantity Xj 
changes" [1, 1968, p. 87]. That is, if constant 
returns to scale do not exist, and if we compare 
two situations in which quantities are allowed 
to vary, then Sraffa's relationship w= 1- - 

is not valid. r 

Price Determination 

Levine asserts that "There does not seem to 
be sufficient grasp of the essentials here, al- 
though Quandt did perhaps show that he 
caught at least a glimpse of the truth when he 
wrote, in the following sentence, that 'It is not 
surprising . . . that, to use Debreu's terms, a 
price system is inherent in a production'" [4, 
1974, p. 878]. 

What is an essential feature of Sraffa's price 
system? One answer which Levine overlooked 
deserves mention: The Nonsubstitution Theo- 
rem or the Factor-Price Frontier. In a Sraffa- 
type model without joint-production, a steady- 
state equilibrium point must lie on the 
economy's factor-price frontier, thereby deter- 
mining the real wage rate in terms of any (ev- 
ery) commodity as numeraire; see Burmeister 
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[2, 1974] for one elementary exposition of this 
issue.2 

Numeraire 

There is no doubt that economics would be 
an easier subject if God had imposed the re- 
striction "equal organic composition of capital" 
on the world, a technological restriction of na- 
ture as immutable as the laws of physics. In 

reality, however, we have more freedom and 

price ratios 

Pi/W _ P 

Pj/W Pj 

do vary with the profit rate r (except in cases 
of "equal composition"). When price ratios 
vary with r, the manner in which the real wage 
rate changes as the rate of profit changes de- 
pends on the commodity selected as nume- 
raire, i.e., 

2 It is important to realize that Sraffa's formulation 
implicitly assumes a steady-state equilibrium in 
which prices are constant with 

P,(t+ 1)= P(t) =Pi for all i= 1 . . , n. 

This fact is evident from the price equations which 
in our notation become 

Value of Output = Cost of Production 

or 

P,X,= RX, + ... + RnXn, i= 1 ..., n, [1'] 

where Ri is the gross rental rate for the ith factor of 
production. 

The conclusion is immediate once it is observed 
that Sraffa sets 

Ri=(1 + )P, i=1 ..., n. [2'] 

In general, prices are not constant out of steady-state 
equilibrium and the appropriate rental rates in [11 
are not given by [21, but instead they would be 

R,(t) = (1 + r)Pi (t) - [Pi(t+l)- Pi(t)], 
[3'] 

i=1, ..., n. 

A detailed discussion of this issue, including the tim- 
ing of the production process and of factor payments, 
is provided in Burmeister and Dobell [3, 1970, pp. 
228-34]. 

nomic Literature 

P -f(r), i=l, . ., n, 
Pi 

[9] 

with fi(r) :fj(r) except in special cases. 
When there is "equal organic composition of 

capital," fi(r) =fj(r) =f(r) for all commodities 
and [9] is replaced by: 

= 1 r =f(r), 
Pi r* 

0 < r<r*, i=1, . ., n.3 

Sraffa's Standard Commodity has the prop- 
erty that the basket weights are selected in a 
manner which preserves the right-hand side of 
[10], namely Sraffa finds positive weights Cl* 
> 0, . . , Cn* > 0 such that 

W r 
w= 1- 

n r* 
z PeC,* 
=1 

[11] 0 < r<r*. 

The C,* weights and hence w do not depend 
in any way on consumer preferences, nor are 
they derived from the maximizing behavior of 
any individual or any economic planner. Thus 
while the use of Sraffa's Standard Commodity 
as numeraire yields a mathematical theorem, 
namely [11], it is not an appropriate measure 
of value with properties similar to an ordinary 
price or cost-of-living index. For example, Sraf- 
fa's Standard Commodity might require rela- 
tively high weights for commodities that are 
never consumed (such as pig iron) and rela- 
tively low weights for commodities which are 
used almost entirely as final consumption 
goods (such as pies). Accordingly, higher values 
of Sraffa's measure w given by [11] do not, in 
general, imply anything about economic wel- 
fare. 

In this sense, then, I stand with my 1968 
statement, quoted by Levine, that, "It is dubi- 
ous what economic significance can be at- 
tached to Mr. Sraffa's proposed composite com- 
modity" [1, 1968, p. 85]. 

3 See Burmeister [1, 1968, p. 85]. 

[10] 
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Concluding Remarks 
I anticipate that Levine's criticism of Sam- 

uelson also applies to me-the shoe does fit, 
since I frequently have referred to "Leontief- 
Sraffa models" as, for example, in my recent 
survey of capital theory (see Burmeister [2, 
1974]). My reason for this usage is quite simple, 
namely the equations of a Leontief model with 
a positive rate of profit, written in extensive 
form, are identical to Sraffa's equations when 
joint production is absent. Since many of Sraf- 
fa's theorems are meaningful only when con- 
stant returns to scale exist, Leontief's input- 
output notation is the most familiar and 
convenient way to express Sraffa's model in in- 
tensive form; moreover, Sraffa's somewhat 
cumbersome verbal arguments can be re- 
placed by the straightforward application of 
theorems in linear algebra, and this, in turn, 
greatly simplifies the task of resolving ques- 
tions such as, "Under what conditions is Sraffa's 
Standard Commodity unique?"4 

In conclusion, I share Levine's feeling that 
Sraffa has been misunderstood by many econo- 
mists and that Productions of commodities by 
means of commodities is not fully appreciated. 
The greatest tragedy is that its publication was 

delayed for perhaps as long as 25 years; had the 
book borne a 1935 publication date, it would 
have been acclaimed for giving birth to much 
of modern linear economics. 

EDWIN BURMEISTER 
University of Pennsylvania and 
The Australian National University 
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"This Age of Leontief . .. and Who?" A Reply 

In his Comment [5, 1975] on my "This Age 
of Leontief . .. and Who? An Interpretation" 
[10, 1974], Edwin Burmeister reports that my 
discussion of production coefficients, returns to 
scale, price determination and the numeraire 
in the Sraffa model [16, 1960] is "incomplete." 
Burmeister proposes to try to complete it-to 
"attempt to set the record straight," as he puts 
it-by a retrospective glance at his theorem [4, 
1968] on the linear wage-profit relationship in 
Sraffa's standard system, which glance is part 
of a larger disquisition on the need for a con- 
stant-returns-to-scale assumption both within 

and without the ambit of that theorem; a re- 
minder about the relevance of Samuelson's 
Nonsubstitution Theorem [13, 1951; 14, 1961] 
and the factor-price frontier [15, 1962] to "an 
essential feature of Sraffa's price system" [5, 
Burmeister, 1975, p. 455]; and some comments 
on the weights of that special commodity bas- 
ket that serves as Sraffa's standard commodity. 

On the question of the need for a constant- 
returns-to-scale assumption, I accept Sraffa's 
position [16, 1960, p. v]; Burmeister does not. 
In the matter of Samuelson's Nonsubstitution 
Theorem and the factor-price frontier, Bur- 


	Article Contents
	p. 454
	p. 455
	p. 456
	p. 457

	Issue Table of Contents
	Journal of Economic Literature, Vol. 13, No. 2 (Jun., 1975), pp. 397-826
	Front Matter
	Research on Internal Migration in the United States: A Survey [pp. 397-433]
	Corporation and Society: The Search for a Paradigm [pp. 434-453]
	Communications
	A Comment on "This Age of Leontief... and Who?" [pp. 454-457]
	"This Age of Leontief... and Who?" A Reply [pp. 457-461]
	A Comment on "An Interpretation of the Economic Theory of Fertility" [pp. 461-468]
	On the Economic Theory of Fertility: A Reply to Keeley [pp. 469-472]
	A Comment on "The Use of the Aggregate Demand Curve" [pp. 472-473]
	A Comment on "The Use of the Aggregate Demand Curve" [p. 474]
	A Reply to Havrilesky and Purvis [p. 475]
	Non-Traded Goods and the Balance of Payments: Further Reflections [pp. 475-479]
	Non-Traded Goods: A Rejoinder [pp. 479-480]
	Non-Traded Goods and the Balance of Payments: Another Historical Note [p. 481]

	Book Reviews
	000: General Economics; Theory; History; Systems
	Review: untitled [pp. 482-484]
	Review: untitled [pp. 484-485]
	Review: untitled [pp. 485-488]
	Review: untitled [pp. 488-489]
	Review: untitled [pp. 490-491]
	Review: untitled [pp. 491-495]
	Review: untitled [pp. 495-496]
	Review: untitled [pp. 496-497]
	Review: untitled [pp. 497-499]
	Review: untitled [pp. 499-500]
	Review: untitled [pp. 500-502]

	100: Economic Growth; Development; Planning; Fluctuations
	Review: untitled [pp. 502-503]
	Review: untitled [pp. 503-504]
	Review: untitled [pp. 504-506]
	Review: untitled [pp. 506-507]
	Review: untitled [pp. 507-508]
	Review: untitled [pp. 508-510]
	Review: untitled [pp. 510-511]

	200: Quantitative Economic Methods and Data
	Review: untitled [pp. 511-513]

	300: Domestic Monetary and Fiscal Theory and Institutions
	Review: untitled [pp. 513-515]
	Review: untitled [pp. 516-517]

	400: International Economics
	Review: untitled [pp. 517-518]
	Review: untitled [pp. 518-521]
	Review: untitled [pp. 521-523]
	Review: untitled [pp. 523-524]
	Review: untitled [pp. 524-526]
	Review: untitled [pp. 526-528]

	500: Administration; Business Finance; Marketing; Accounting
	Review: untitled [pp. 528-529]

	600: Industrial Organization; Technological Change; Industry Studies
	Review: untitled [pp. 529-531]
	Review: untitled [pp. 531-533]
	Review: untitled [pp. 533-534]
	Review: untitled [pp. 534-535]
	Review: untitled [pp. 535-537]
	Review: untitled [pp. 537-538]

	700: Agriculture: Natural Resources
	Review: untitled [pp. 538-539]
	Review: untitled [pp. 539-541]

	800: Manpower; Labor; Population
	Review: untitled [pp. 541-542]
	Review: untitled [pp. 543-544]
	Review: untitled [pp. 544-545]
	Review: untitled [pp. 545-546]

	900: Welfare Programs; Consumer Economics; Urban and Regional Economics
	Review: untitled [pp. 546-548]
	Review: untitled [pp. 548-550]
	Review: untitled [pp. 550-552]
	Review: untitled [pp. 552-554]
	Review: untitled [pp. 555-556]


	New Books: An Annotated Listing
	Classification System for Books [p. 557]
	000: General Economics; Theory; History; Systems [pp. 558-568]
	100: Economic Growth; Development; Planning; Fluctuations [pp. 568-575]
	200: Quantitative Economic Methods and Data [pp. 575-577]
	300: Domestic Monetary and Fiscal Theory and Institutions [pp. 577-581]
	400: International Economics [pp. 581-586]
	500: Administration; Business Finance; Marketing; Accounting [pp. 586-588]
	600: Industrial Organization; Technological Change; Industry Studies [pp. 588-592]
	700: Agriculture: Natural Resources [pp. 592-596]
	800: Manpower; Labor; Population [pp. 596-599]
	900: Welfare Programs; Consumer Economics; Urban and Regional Economics [pp. 599-606]
	Related Disciplines [pp. 606-609]
	New Journals [pp. 609-610]

	Contents of Current Periodicals [pp. 611-653]
	Classification System for Articles and Abstracts [pp. 654-657]
	Subject Index of Articles in Current Periodicals
	000: General Economics; Theory; History; Systems [pp. 658-671]
	100: Economic Growth; Development; Planning; Fluctuations [pp. 671-682]
	200: Quantitative Economic Methods and Data [pp. 682-688]
	300: Domestic Monetary and Fiscal Theory and Institutions [pp. 688-699]
	400: International Economics [pp. 699-707]
	500: Administration; Business Finance; Marketing; Accounting [pp. 707-713]
	600: Industrial Organization; Technological Change; Industry Studies [pp. 713-721]
	700: Agriculture; Natural Resources [pp. 721-726]
	800: Manpower; Labor; Population [pp. 726-736]
	900: Welfare Programs; Consumer Economics; Urban and Regional Economics [pp. 736-744]

	Selected Abstracts
	000: General Economics; Theory; History; Systems [pp. 745-760]
	100: Economic Growth; Development; Planning; Fluctuations [pp. 760-769]
	200: Quantitative Economic Methods and Data [pp. 769-779]
	300: Domestic Monetary and Fiscal Theory and Institutions [pp. 779-789]
	400: International Economics [pp. 789-795]
	500: Administration; Business Finance; Marketing; Accounting [pp. 795-800]
	600: Industrial Organization; Technological Change; Industry Studies [pp. 800-806]
	700: Agriculture: Natural Resources [pp. 806-808]
	800: Manpower; Labor; Population [pp. 808-819]
	900: Welfare Programs; Consumer Economics; Urban and Regional Economics [pp. 819-826]

	Back Matter



