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will bring about a rightward shift in the marginal product curve of XI leading 
to a secondary increase in the level of X,. As a result, the demand curve for 
Xl will be like the dotted curve DD1 in Fig. 2 below having a larger elasticity 
than the marginal product curve.l 

FIG. 2. Demand Curve for XI when X,  is variable. (Point (X,(O), P'O)) indicates the initial equili- 
brium position of the entrepreneur with respect to the level of XI.) 

3. Lastly, if the form of the production function does not contain an inter- 
action term (for example, forms such as 0 = ulX1 - uzX1" ua,Xz- u,X,2) 
the family of marginal product curves of each factor will consist of a single 
member. This is the demand curve for the factor, since the entrepreneur 
adjusts the level of the factor, in response to changes in its price, along this 
curve. 

V. M. RAO 
Department of Economics, 

University of Bombay. 

THE POSSIBILITY O F  INCOME LOSSES FROM INCREASED 
EFFICIENCY O R  FACTOR ACCUMULATION IN THE 

PRESENCE OF TARIFFS 

THE adoption of more efficient technology and the accumulation of factors 
of production are generally assumed to increase the real income available 

For a proof of this proposition, please see Prof. Stigler's " The Theory of Price," p. 303. 
This possibility was first pointed out to the author by J. H. Dales, of the University of Toronto, 

who developed it in connection with his study of the effects of the Canadian " National Policy " of 
industrial protection. The formal demonstration presented here was provoked by the disbelief of 
H. S. Houthakker. 



152 THE ECONOMIC JOURNAL [MARCH 

to an economy. But when a country is following a protective policy im- 
proved efficiency in the protected industry or accumulation of the factor 
used intensively in that industry will actually reduce the country's real 
income, over a range of change set by the degree of protection. This 
possibility of income-reducing growth is relevant to the fact that countries 
industrialising by means of protectionist and import-substitution policies are 

frequently dissatisfied with the results. This note presents a formal demon- 
stration of the possibility, in terms of the standard Heckscher-Ohlin model of 
international trade. 

Fig. 1 depicts production and consumption equilibrium with the initial 
technology and factor supplies and the tariff. TT' is the transformation 
curve, deduced from the standard box-diagram, II is the international price 
ratio, MM and M'M' are the internal price ratio, which differs from the 
international price ratio to an extent determined by the rate of protection 
of Y, and P and C are the production and consumption equilibrium points. 

Now suppose that neutral technical progress occurs in the protected Y 
industry, and in that industry only. As a result, the transformation curve 
\ + r i l l  shift outward except a t  point T (where no Y is produced) to TT"; and 
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the new equilibrium production point P' must lie to the north-west of P.l 
P' may lie either to thi left or to the right of II, depending on the tariff rate, 
the extent of the technical improvement, and the elasticities of substitution 
between the factors in the two production functions. The new utility level 
of the country is given by the community indifference curve that intersects 
a new II curve through P' with a slope equal to that of M'M'. I t  is obvious, 
on the usual assumption that neither good is inferior, that the new utility 
level will be higher if P' lies to the right of 11, and lower if P' lies to the left of 
II. In the latter case the country is made worse off by technical progress in 
its protected industry. Moreover, it is obvious that for a small enough degree 
of technical progress in that industry the country must be made worse off, 
while with a large enough degree of progress it must be made better off, by 
technical improvement. 

If, instead of neutral technical progress in the protected industry, there 
were an increase in the stock of the factor used intensively in producing the 
protected product, the transformation curve would shift outward throughout 
its length; but (by the Rybczynski Theorem) the new equilibrium production 
point P' would in this case also have to be to the north-west of P, again en- 
tailing the possibility of loss or gain of real income, the necessity of loss if the 
factor increment is small enough, and the necessity of gain if the factor incre- 
ment exceeds some initial minimum quantity. 

The analytical results just presented may be understood in the light of the 
following considerations. Technical progress increases efficiency and there- 
fore potential output per head; but it also shifts resources towards the industry 
in which progress occurs. If this is the export industry there is an additional 
gain from the reduction of waste implicit in the excess cost of protected 
production: but if it is the import-substitute industry there is an offsetting 
loss from increased waste through the excess cost of additional protected 
production, which may more than absorb the increase in potential output per 
head. Similarly, an increase in the supply of a factor increases potential 
real output, but also reallocates production towards the industry using that 
factor intensively; and if that industry is protected and so wastes resources 
through excess production costs, the shift again involves increased waste of 
resources, which may more than absorb the increase in potential output per 
head. 

I t  is an interesting reflection on policy that protectionists usually demand 
increased protection when comparative advantage shifts against the pro- 
tected industries, in effect claiming that part of the increased productive 
potential inherent in such a shift should be spent on the increased support of 
these industries. 

For proof, see Harry G. Johnson, " International Trade and Economic Growth-A Supple- 
mentary Analysis," Arthaniti, Vol. V, 1-13. The same result will follow from non-neutral technical 
progress in the protected industry, unless it is sufficiently strongly biased towards saving the factor 
used intensively in the export industry. 
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In conclusion, it should be noted that the possibility of income-reducing 
growth demonstrated here is quite different from the possibility of " im- 
miserizing growth " developed by Jagdish Bhagwati.1 The latter is associa- 
ted with the adverse effects of growth on the terms of trade; the former is 
associated with the presence of protection, under conditions in which any 
terms-of-trade effects of growth are excluded by assumption. 

HARRY G. JOHNSON 

University of Chicago. 

SURPLUS LABOUR IN INDIA: A CRITIQUE OF SCHULTZ'S 
STATISTICAL TEST 

THE question of surplus labour in underdeveloped agriculture is of im- 
portance for the literature on economic development. While there has been 
a number of important works on this,3 there are very few examples of the use 
of modern statistical techniques in this problem. Schultz's recent study [7] 
of the data from Indian agriculture before and after the influenza epidemic of 
1918-19 is one such exception. I t  has received an outstanding amount of 
attention for two justified reasons: (i) India is often quoted as the clearest 
example of a surplus *labour economy, and (ii) in contrast with the usual 
casual empiricism in the field, Schultz uses sophisticated techniques of 
analysis. In this note we examine Schultz's test both from the point of view 
of the concepts employed as well as from that of the data used. 

Schultz found no evidence for the existence of surplus labour in Indian 
agriculture, and came to the conclusion that the surplus labour theory was 
" a false doctrine."4 I t  will be shown that Schultz's concept of surplus 
labour is different from the usual one, and that his test is quite inconclusive 
from the point of view of the usual theses of surplus labour. Since Schultz's 
conclusions have received wide attention, the question of their validity is of 
some importance for the literature on economic development. 

I. SCHULTZ'S TEST 

The influenza epidemic in India in 1918-19 killed, according to one 
estimateY6 6.2% of the 1918 population of British India. The death rate 

Jagdish Bhagwati, " Immiserizing Growth: A Geometrical Note," Review of Economic Studies, 
Vol. XXV, No. 3, June 1958, 201-5. 

a My thanks are due to T. W. Schultz and Dale Jorgenson for useful comments. The research 
underlying this note was done when the author was Visiting Professor of Economics at the University 
of California at Berkeley, and grateful acknowledgment is made of a research grant from the In- 
stitute of Business and Economic Research, as a result of which the author had the assistance of Miss 
Edita Tan in the numerical computation. 

For a survey of the literature, as well as a bibliography, see Kao [5]. 
Schultz [7], pp. 61-70. 
Davis 141, Appendix B; Schultz [7], p. 66. 


