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THEORETICAL WELFARE ECONO::\IICS 

against us by our enemies, although by exporting them we may be 
able to get more of every commodity. 

Finally, it is to be emphasized that the rule is but mre of several 
necessary for the attainment of the General Optimum in an open 
economy. Another important one, true on the same five assump
tions, is that marginal social rates of indifference and 
(both at home and through trade) must be equal for any two goods 
which are consumed and produced domestically and traded inter
nationally. All the marginal equivalences must be satisfied simul
taneously if the welfare frontier is to be attained. If some are not 
satisfied, the satisfaction of others may lead away from the frontier. 
Thus, in an environment in which perfect competition would be 
optimal, the protection afforded by a tax on imports might give 
birth to monopoly, and thus disrupt the allocative efficiency of the 
economy by destroying the equality of rates of transformation and 
indifference. In the language of Chapter V, the tax may twist, or 
shift inwards, the domestic efficiency locus-even if it does 
represent an outward shift of the domestic welfare frontier, as 
compared with the free-trade situation.t 

Keeping these qualifications in mind, let us return to the rule 
itself and see what it means. If the domestic country can take 
world prices as fixed (either because it is very small in relation to 
the world, or because they really are fixed) the marginal social rate 
of transformation through foreign trade of one good into another 
is equal to the ratio of their prices on the world market. If the 
price of X is S2 and the price of Y S1, two units of Y can be traded 
for one unit of X. Now, if (as we shall assume) conditions in the 
domestic economy are favourable for the free working of the price 
mechanism (corrected, perhaps, by taxes of the sort we have 
encountered in earlier chapters), the marginal social rate of 

t This distinction is closely akin to the classical one between revenue duties 
and protecting duties. The burden of the former can be thrown o>l to the 
foreigner, through the movement of the terms of trade; whereas the lalcer, which 
disrupt the allocative efficiency of the economy, 'are purely mischievous', to 
use Mill's phrase. (Cf. J. S. Mill, Essa;ys on ... Political Eco1zomy (L.S.E. 
reprint), pp. 26-8, and Principles (ed. \V. J. Ashby, London, 1909), Book v, 
Chapter IV, 6.) The distinction should not be pressed too far, however, as any 
actual duty cannot but be a compound of the two: it will affect the welfare 
frontier and the efficiency locus in different degrees. 
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transformation in domestic factories will be equal to the ratio of 
their domestic prices. But domestic and foreign price ratios are 
equal under universal free trade; so free trade will satisfy the rule 
under these conditions. 

It is, however, only when the domestic country can take world 
prices as fixed that free trade necessarily satisfies the rule
although it may do so 'by accident' in circumstances analysed 
in the next section. \Vhen world prices vary, the sale of an extra 
unit of X by the domestic country will yield a marginal social 
revenue different from its price. '~ormally', we should expect 
marginal revenue to be less than price, but it is quite possible 
(when we take into account the effect of the extra X on the 
prices of other goods, imports as well as exports, now and in the 
future) for it to exceed it. Simil~rly, the marginal social cost of 
importing more Y will 'normally' exceed its price, but may lie 
below it. 

Now the marginal social rate of transformation through foreign 
trade of an export into an import is just the ratio of marginal 
social revenue to marginal social cost. For two exports, or two 
imports, it is. the ratio of marginal revenues, or marginal costs. 
In every case these must be equated to domestic price ratios (and 
hence to domestic rates of transformation) if the General Optimum 
is to be attained by the domestic country. Clearly, the equation 
can be secured by imposing taxes on both imports and exports 
to cover the divergence of their prices from marginal social costs 
and revenues-or, if foreign trade is engaged in by large private 
concerns, the divergence of their marginal private costs and 
revenues from the social ones. Such taxes should discriminate not 
only between different imports and exports, but between those 
coming from and going to different foreign markets. Clearly, too, 
taxes are but one method of securing the equation. :Ylultiple ex
change rates will do equally well. 

The taxes are at least potentially beneficial in the sense that 
they lead the domestic country to its welfare frontier (or shift it 
outwards, as compared with the free trade situation). Once they 
have been imposed, wealth can be so redistributed as to make 
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every member of the domestic community better off than under 
free trade.t 

FORMUl.JE FOR OPTIMUM TAXES 

Professor Kahn has recently revived Bickerdike's argument that 
the 'small' protective tariff, which many economists have favoured 
for its effect on the terms of trade, may in fact be quite a 'large' 
one.! To assess this claim we must derive a formula for the 
optimum tariff. We proceed on the following assumptions:§ 

(i) Horizon, terminal capital and terminal foreign debt are given. 
(ii) l11ternational external effects exist in neither production nor 

consumption. 
(iii) Domestic external effects in consumption are not excessive. 

t Professor Scitovsky's admirable analysis of the problem ('A Reconsidera
tion of the Theory of Tariffs', Review of Ecmromic Studies, vol. IX (2) (1941-z), 
pp. 89-1 10, reprinted as Chapter XVI of Readings in the Theory of I11ternntional 
Trade (Philadelphia, 1949)) does not make this quite clear, since he bases his 
welfare judgements on but two of the infinity of possible distributions of wealth 
-viz. that obtaining in the free trade situation, and that obtaining once the 
tariff has been imposed (cf. our discussion of the' Scitovsky test' in Chapter V). 
Arguments based on an outward shift of the welfare frontier, on the other hand, 
are valid for all distributions of wealth. 

The reader familiar with Scitovsky's analysis will recall that he employs 
(in a two-commodity world) Marshallian offer curves superimposed on a set 
of community indifference loci, and that he is careful to distinguish cases where 
the community indifference loci intersect between the points representing free 
trade and the optimum degree of protection from cases where they do not 
intersect. In the former we can, on his welfare criteria, make no statement 
about the desirability of the tariff; in the latter we can say that it is desirable. 
What our analysis (which runs along rather different lines) has shown is, in 
effect, that the community indifference loci can never intersect in the relevant 
range, unless the allocative efficiency of the economy is impaired-i.e. unless 
the efficiency locus is shifted inwards, or twisted. I say' in effect' because it is 
rather difficult to translate our results into Scito\·sky's language-he considers 
an exchange-economy rather than one in which production is allowed to take 
place. l\'Joreo,·er, although our definition of the Scitovsky frontier in Chapter Ill 
is based on his definition of a community indifference locus, it is not quite 
clear how firmly he abides by the rule that the collection of goods must be 
optimally distributed. If the community indifference loci are interpreted as 
analogues of efliciency loci (rather than welfare frontiers), it is quite possible 
for them to intersect in the way he suggests. 

! R. F. Kahn, 'Tariffs and the Terms of Trade', Reviezc of Economic Studies, 
vol. xv (1) (1947-8), pp. I+-•9· Bickerdikc, it will be recalled, argued that' rather 
strong assumptions have to be made ... if the rate of ta.x affording maximum 
ad\·antage is to come below 10 per cent' (re\·iew of Pigou's Protective and 
Prefere~rtial Import Duties, in Ecmwmic :Jounral, vol. XVII (1907), p. 101). 

§ The reader who wishes to skip the mathematical portions of this section 
is advised to familiarize himself with these assumptions and then to tum to the 
geometrical analysis of the two-good case given in the following section. 
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(iv) Domestic price ratios reflect domestic marginal social rates 
of transfonnation and indifference.t 

(v) Retaliation is ruled out. 
(vi) Exchange rates are fixed, and assumed to be uniform (i.e. 

non-multiple), but prices and wages are flexible. 
Let us adopt the following notation: 

IIi= domestic price of i1h good.t 
Pi = foreign price of i1h good. 
z, = net import of i1h good into the domestic country. (When Zi 

is negative it means that the ilh good is exported.) 
K= terminal foreign debt-i.e. the net provision to be made 

for foreign lending this side of the horizon. (We shall 
assume K to be independent of prices ; this affects the de
tails, but not the substance of the argument.) 

F =~ p;z, + K = o. (This means that, correct provision being 
made for foreign lending, trade must balance. That is, it 
tells us the maximum amount we can get of any import, 
given the amounts of our exports and remaining imports, 
or the minimum amount we must give of any export, 
given the amounts of our imports and remaining exports. 
We shall therefore call F the foreign trade transfonnation 
function.) § 

a;= algebraic difference between marginal social cost (or 
revenue) and price of the i1h good. (Thus p; +a; is the 
marginal social cost of importing the i1h good, or the 
marginal social revenue derived from its sale, if it is an 
export.) 

Now we know tpat the marginal social rate of transformation 

t If there are external effects (in either production or consumption) which 
call for corrective taxes, these taxes are superimposed on the domestic prices. 
The basic prices (which no one may pay but on the basis of which all corrective 
taxes will be calculated) are the ones which reflect the social rates of transfor
mation and indifference. 

t Physically identical things relating to different slices of time are still 
different goods. 

§ When the foreign market is a competitive one, the equation F=o defines 
the multidimensional analogue of the foreign country's Marshallian offer curve. 
But when monopoly, ali-or-none offers, etc., characterize the foreign market, 
F will be something different. 
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through foreign trade is equal to the ratio of marginal social costs 
(or revenues). That is to say 

This equation is all we require. We want to secure that rates of 
transformation through trade equal domestic price-ratios (since, 
by assumption (iv), these are equal to domestic rates of transfor
mation and indifference), so we must have 

(z) 

This is a mathematical statement of the 'rule'. 
In the exceptional case where a;/ai is fortuitously proportional to 

PdPi• the equation (z) holds whenever domestic prices are pro
portional to foreign prices-as they always are under free trade, 
whatever the exchange rate. In this exceptional case, therefore, 
free trade establishes the General Optimum from the domestic 
country's point of view; but it is likely to be a very exceptional 
case, since the a's will 'normally' be negative for exports (because 
marginal revenue falls short of price) and positive for imports 
(because marginal cost exceeds price). 

A special version of the exceptional case is where the a's are 
zero-i.e. where prices do not diverge from marginal costs or re
venues. This may be because the a's (as defined by the summations 
in ( 1)) just happen to 'add up' to zero; or because they are 
identically zero, in which event the domestic country can take 
world prices as fixed. It then has no monopolistic or monopsonistic 
powers to exploit. 

In the more general case it will be necessary to adjust domestic 
prices (since foreign prices are not within our control) to secure 
the satisfaction of the rule. The simplest method of adjustment 
is an ad valorem tax. If the marginal private costs and revenues 
of those engaged in international trade do not diverge from prices 
(i.e. if they are atomistic traders), we must tax to cover the full 
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divergence of social costs and revenues from prices. Equation 
(2) tells us that domestic prices must exceed foreign prices by a;. 
Thus we must tax imports, and subsidiu exports, at the ad valorem 
rate a,/p;, calculated on the foreign price. The result is to secure 

ll; p, ( 1 + adp,) 
llj =Pi (I+ Uj/pj)' 

which is just what we require. 
At first sight it may seem strange that exports have to be sub

sidized at the rate a;:'pi, but it is not. Marginal revenue 'normally' 
falls short of price, so ai is 'normally' negative for exports. The 
subsidy is thus in fact 'normally' a tax. 

It is worth noting that ad valorem taxes are not the only means 
of achieving the satisfaction of the rule. "i\Iultiple exchange rates 
can be just as effective. And if bulk-purchase agreements are 
favoured, we have simply to interpret the 'price' as the 'average 
cost' (or revenue). The rule defined by equation (2) is still valid; 
but the government must secure its satisfaction quite directly, by 
varying the size and terms of the agreement.t 

Let us now see what happens to our expression for the optimum 
taxes if we make the assumption that all 'cross-elasticities' of de
mand and supply vanish identically on the world market-i.e. 
that when we import or export more of any good, its price is the 
only one affected.! First note, however, that this is a very unreal
istic assumption to make. Even if all goods were independent in 
production (i.e. if all factors of production were completely 
specific), they would still compete for the consumer's purse
unless the demand for each of them had unit elasticity. Whenever 
there is some degree of substitutability in production, and demand 
schedules are not thus circumscribed, an appreciable error may be 
involved in assuming that all 'cross-elasticities' vanish identically. 
Even when they are unimportant individually, their combined 

t The foreign trade transformation function will change as the form of market 
organization changes (e.g. from trading at uniform prices to all-or-none offers). 
The a; will therefore have different values under bulk-purchase agreements, 
but the equation (z) must still hold. 

t 1\-lathematically, Pi is a function of Zi only. This has the important corol
lary, used below, that api(o:::; and a::;foPi are reciprocals. 
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influence may make a considerable difference to marginal social 
costs and revenues. 

Referring to the expression for a; under the summation sign 
in equation (r), it will be seen that a;/p; reduces to (op;/oz,)zdp, 
when we assume that the 'cross-elasticities' vanish identically. 
That is to say: the optimum tax on an import is equal to the 
reciprocal of the foreign elasticity of supply, and the optimum tax 
on an export to the reciprocal of the foreign elasticity of demand. 
This is Professor Lerner's elegant result, but he does not make 
clear the somewhat restrictive assumptions on which it is valid.t 

The formula which Professor Kahn uses for his estimate of the 
probable height of an optimum tariff is implicitly based on a similar 
assumption about the identical vanishing of all 'cross-elasticities' 
of demand and supply on the foreign market.! It refers to a world 
in which but two goods are traded internationally: one export and 
one import. Let us denote them by e and m, respectively. We have 
now but one international price ratio. To make the domestic im
port-export price ratio diverge from it to the correct extent, we 
need not tax both imports and exports: a single tax will do the 
trick (and so would the introduction of one exchange rate for 
imports, and another for exports). Thus if an ad valorem tariff, of 
rate t, is imposed on imports (the rate being reckoned on the 
foreign price), we must have, referring to (3): 

or 

flm P•!•(l+ t) =Pm+ Om 

II. - p. p. + a. 

t _ ( am!Pm)-= ( a,/p.) 
- I+ (a.Jp,) 

When we make the assumption about 'cross-elasticities' vanishing 
identically we can rewrite (4) as 

t _ (I f7ls) + (I /w) (S) 
- I- (I/T]d) 

t Lerner, The Economics of Control (New York, 1944), pp. 382-5. 
t Professor Kahn is aware of this when he warns ('Tariffs and the Terms of 

Trade', Review of Economic Studies, vol. XV ( 1) ( 1947-8), p. 17) that his' elasticities' 
are not true elasticities at all, but what might be called 'elasticities in the Pigou 
sense'. Cf. A. C. Pigou, Public Finance (Jrd ed., London, 1947), pp. 199-200. 
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where TJ• is the foreign elasticity of the supply of imports, and T}d 

the foreign elasticity of demand for exports (taken with a minus 
sign to make it positive). 

THE TWO-GOOD CASE 

It is sometimes said that formula (5) refers to the 'two-good case', 
and so it is worth noting that it does not. In equation (4) we em
ploy two prices, and therefore must have, in addition to the 
export and the import, at least one domestic good (e.g. labour) 
to play the part of numeraire. In a true two-commodity world we 
have but one price: that of the one commodity in terms of the 
other. It is instructive to see what the optimum tariff is under 
these conditions. That is very quickly done by setting Pe::: I and 
Pm= pin equation (4). Recalling that, correct provision (.K) being 
made for foreign lending, trade must balance, we obtain without 
difficulty 

ap Zm ap z.+K ------+--.-
l= OZm p OZe P {6} 

op z.+K 
I-----

OZe P 
When K is zero, (6) reduces to a formula very similar to (5) in 
appearance. But it is not quite the same, as opfoz and oz/op are 
no longer reciprocals. 

It is also instructive to develop the argument geometrically. 
Let us consider the case where terminal foreign debt is zero, and 
take exports (which we shall now write X) t as the numeraire. 
Their price is then unity. The foreign price of imports we shall 
write p; their domestic price, II. Imports themselves we shall write 
M, so that P=X/11.1. As before, the ad valorem rate of tariff, calcu
lated on the foreign price, is t. But the domestic price exceeds the 
foreign price by the height of the tariff, sop (I+ t) =11. That is 

II 
t=--1 (7) p 

Now we are ready for the geometry. 

t The notation is changed because exports were previously negative; here 
they are positive. 
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In Fig. Ij OF is the foreign trade transformation curve-which, 
if competition rules abroad, is no more than the foreign country's 
1\-Iarshallian offer curve. The dotted BB curves are social indif
ference curves of the Bergson frontier type. The highest is attained 
by OF in C. Since people do not normally have preferences for 
imports and exports as such, but only for the commodities im
ported and exported, the BB curves are drawn up on the under
standing that optimal amounts of the two commodities are pro
duced for domestic consumption. 

At the optimum point, C, the domestic marginal social rate of 

FIG. 17 

indifference is DC/DA. This we must have equal to the domestic 
price ratio, II. The foreign price ratio, p, is DC/DO. Recalling 
equation (7), we have 

DC DO 
t= DA X DC-I 

DO 
= DA -I 

OA 
or DA" (8) 

Both forms of (8) are convenient; but the first is perhaps the more 
so since DO/DA is the elasticity of the foreign offer curve at C.t 

t This is easily seen, since 
1\1 dX DO DC DO 
X d.ll= DC. DA= DA. 
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From this we can readily translate back into the elasticities of 
formula (6). 

There is one further geometrical property of Fig. 1 7 that is 
worth noting. The tariff proceeds are pt111 in terms of exports, or 
ptM/ll in terms of imports. That is 

. DC OA DA 
tanff proceeds= DO· DA ·DO· DC=OA. (9) 

This amount, OA, is returned to consumers in the form of lump
sum payments. \Vhen allowed to trade at the domestic price ratio, 
they then reach C. The distribution of the lump-sum payments 
is of course made in accordance \Vith the w· function defining the 
social indifference curves, BB. 

Note finally that there is no reason \•:hy the relative curvature 
of the social indifference and foreign offer curves should not be 
such that the optimum, C, coincides with 0, where no trade takes 
place. Then the familiar marginal equality is replaced by an 
inequality. The point where marginal social rates of indifference 
and transformation through trade were equal would be a point of 
minimum, rather than maximum, welfare. That simply emphasizes 
that, while necessary for a non-boundary maximum, the satisfac
tion of the rule is by no means sufficient. 

THE 'PROBABLE HEIGHT' OF THE TARIFF 

Professor Kahn's procedure in estimating the 'probable height' of 
the optimum tariff from formula (5) is to attribute likely values to 
the elasticities involved, and see \vhat tariff the formula indicates. 
This is not legitimate. Whatever the elasticities may be, there can 
be no escaping the fact that their magnitudes will generally depend 
upon the height of the tariff. The tariff and the elasticities are not 
independent-the latter will alter as the tariff varies and moves 
one to different points on OF in Fig. 17. One relation which must 
hold between them at the optimum point has been produced, bu. 
there are undoubtedly others. Thus, consider the case where the 
foreign elasticity of demand is unity. This · loes not mean, as a 
simple substitution in formula (5) might seem to suggest, tha• 
the optimum tariff is infinitely high-for an · /inite tariff is not 
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consistent with a demand elasticity of unity. As the tariff grew, one 
would expect the elasticity to change. Speaking very generally, 
there is perhaps a presumption that it will increase as the tariff 
grows; and there is perhaps a further presumption that the foreign 
supply of imports will become more elastic too. Both these changes 
would tend to reduce the height of the optimum tariff. 

It is, therefore, not quite legitimate to make deductions about the 
probable height of an optimum tariff from so simple a formula 
as (5). One can never be sure that the values one attributes to the 
elasticities are, in fact, consistent with the formula the tariff indi
cates, or with each other. 

Once it is recognized that the elasticities depend on the height 
of the tariff, it is natural to ask if it is possible to establish rather 
more precisely the nature of the dependence. Into this matter I do 
not propose to enter. But it is worth remarking that one of the 
obvious factors influencing the final result is the way in which the 
tariff affects the prices of imports and exports. This in turn depends 
in part upon the domestic elasticities of demand and supply, and 
so upon the domestic distribution of income. 

We have here the resolution of two paradoxes. The first, which 
has puzzled several writers, t is why the optimum tariff formula 
should depend upon the foreign elasticities only. The answer is 
that the formula does not detennine the tariff in terms of the 
foreign elasticities; it merely indicates one of several relations 
which must exist between them at the optimum point. The height 
of the tariff is not in fact independent of domestic conditions of 
demand and supply. The second is related to interpersonal com
parisons of well-being. How have we been able to determine a 
unique formula for the optimum tariff without making any? The 
answer is that, while the formula is unique, the actual tariff it indi
cates depends very intimately indeed on the domestic distribution 
of wealth (which is one of the factors determining the consistency 
of the ele_ptents in the formula), and so can only be approved if we 
approve of the distribution. (In terms of Fig. 17, the optimum 

t Cf. R. F. Kahn, 'Tariffs and the Terms of Trade', Review of Economic 
Studies, vol. XV (I) (I947-8), p. I6, bottom. 
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point depends on the welfare function we use to define the social 
indifference curves, BB.) We have in fact an infinity of optimum 
tariffs, all determined by the same rule, but each corresponding 
to a different distribution of wealth. We cannot judge between 
them without making interpersonal comparisons, and their exis
tence makes it rather hard to attach significance to attempts at dis
covering the • probable height' of the tariff, except in terms of a 
specific and \'t'ell-defined W. 

The situation is precisely analogous to that encountered in a 
closed economy. There we can formulate, on the basis of a long 
list of assumptions we shall examine in the next chapter, a rule 
such as 'equate marginal cost to price'. This rule is quite general, 
but it will not tell us how high prices must be until we know 
something about the pattern of demand, and therefore the dis
tribution of wealth. Without a welfare function, or some other 
criterion for judging between different distributions, we cannot 
say at what level prices and marginal costs are to be equated, and 
so we can say but little of the • probable height' of the prices. 

It is of course conceivable that the infinity of possible heights 
of prices and tariffs will occasionally lie within a reasonably narrow 
range. And in this regard it is worth noting that, far from being in 
any way 'protectionist', an optimum tariff can conceivably be 
negative.t For instance, \vhen the goods a country imports and 
those it exports are very close substitutes on the world market, 
the marginal cost of imports may be less than their price (because 
the additional demand for imports raises the price of exports sub
stantially). In these circumstances a subsidy on imports is required. 
Similarly, a subsidy on exports may be called for when the export 
of investment goods is likely to lower import prices in the future 

t In a true two-commodity world this can only happen when imports are 
inferior goods in the domestic country-indeed, so markedly inferior that the 
Giffen Paradox operates. ·when we have more than two goods such extreme 
assumptions are not required. (Cf. ]. L. l\'Iosak, Getzeral Equi/ibriz11n Theory in 
International Trade (Bloomington, Ind., 1944), esp. pp. 6s-8 and IOJ-s.) 
It is interesting to recall that Marshall, in his 'Memorandum on Fiscal Policy', 
thought that the Giffen Paradox might operate in respect of imports of wheat 
into England, and pointed out that if it did the effect of a tariff would be to tum 
the terms of trade against her. (Cf. A. Marshall, Official Papers (London, 1926), 
pp. 382-3.) 
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to an appreciable extent. If we take into account the possibility 
of cheap exports precipitating a slump when 'dumped' abroad, 
or increased imports stimulating world recovery (and thus the 
demand for our exports), such examples become easy to multiply. 

In conclusion it is worth re-emphasizing the assumptions on 
which the optimum tariff formula is based. If it were ever to be 
applied, some allowance would have to be made for retaliation. 
It is easiest to think of retaliation as the lowering of the foreign 
offer curve in Fig. 17 to a new position. If the domestic country 
readjusts its tariff, the optimum point will still be one where mar
ginal social rates of indifference and transformation through trade 
are equal, but it will lie on a lower social indifference curve. The 
same formula between tariff and elasticities must hold, but both 
tariff .and elasticities will have different values. 

Some countries may be so favourably situated that, no matter 
what retaliatory steps its trading partners take, its monopolistic 
and monopsonistic gains cannot be encroached upon. The condi
tions under which this is likely to occur are hard to set out theo
retically, but it can certainly be envisaged as a possibility. It is 
more probable, however, that the progressive disruption of the 
allocative efficiency of the world economy as more and more 
countries resort to protection will eventually lead to all being 
worse off than they would have been under free trade-assuming 
conditions to have been favourable for its existence in the first 
place ('correct' curvature of production and indifference curves, 
etc.). 

Whatever may happen in this regard, a great deal of guessing 
and uncertainty is bound to be involved in any attempt to 'make 
proper allowance' for retaliation. And note that retaliation is to be 
expected, since it is the rational thing for each country, acting 
separately, to lower its offer curve to foreigners. There is nothing 
spiteful about retaliatory behaviour. Each country is led naturally 
to it in trying to maximize its own welfare.t 

t Cf. T. de Scitovsky, 'A Reconsideration of the Theory of Tariffs', Review 
of Eco•zomic Studies, vol. IX (2) (1941-2), pp. IOo-I and 109-10; also R. F. Kahn, 
'Tariffs and the Tenns of Trade', Revieto of Economic Studies, vol. xv (1) 
(19+7-8), pp. IB-19· 
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The difficult thing for a country to judge is how the speed and 
extent of foreigners' reactions will be affected by the height of its 
own tariff-how the future movement in OF in Fig. 17 will be 
affected by the point on it at which trade is for the moment 
allowed to take place. A dynamic oligopoly problem is involved. 

Before a tariff is actually imposed these matters would have to 
be given due weight. So would international external effects in 
production and consumption and all the considerations of strategy 
they involve. Moreover, in applying the formulre of the preceding 
sections it must be borne in mind that domestic price-ratios are 
unlikely to reflect domestic rates of transformation and indif
ference, that protection may give birth to monopoly and disrupt 
domestic allocative efficiency, and that terminal foreign debt is 
unlikely to be independent of prices. 

There arc, finaiiy, important administrative considerations. To 
give but a single example: the 'infant industry' argument for 
protection is properly based on the existence of external economies 
in domestic production, especially those operating through time. 
Instead of giving a subsidy (and so letting domestic price ratios 
reflect marginal rates of transformation) it may be simpler to 
impose a protective tariff-just as, on the grounds discussed in 
Chapter V, it may be more feasible to bring about a domestic 
redistribution of income by means of a tariff t than by theoretic
ally perfect lump-sum measures. Any actual tariff will be imposed 
with all these matters in mind. 

t There is an extensive literature on the actual effects of a tariff on the 
domestic distribution of income, but it belongs to posith•c (rather than to 
welfare or normative) economics. 
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Let us maintain the convention that the services of productive factors 
are negative commodities, inputs negative outputs, and exports nega
tive imports. Let us assume that production functions, both at home and 
abroad, are independent of the distribution of wealth; t and let us 
consider a domestic community of v men, whose utility indexes take 
the form 

uO = tl'(x;y), (0 =I, ... , v} 

where x andy are row vectors representing the amounts of the various 
goods going to the various men at home and abroad, respectively. 
Subscripts will refer to goods, superscripts to men. The number of 
foreigners will be written v*'. 

We have the two sets of equations 

I:x~ =Xi+z;. .. 
I:yf= Y;.-Z;. 
p 

(i=r, ... , n) (2) 

where Xi is the domestic production, Y;. the foreign production, and 
z;. the net import, of the ;u. good. Assuming that the horizon and the 
terminal capital equipment are given,t we have a domestic and a foreign 
production function. To allow for the possibility of international 
external effects in production, we shall (using vector notation) write 
these 

T(X; Y)=o (3) 
and 

respectively. Assuming, too, that we are told how much provision is to 
be made for foreign lending, we have the foreign trade transformation 
function 

F(z)=o, 

which is specified more completely in the text. 

(s) 

t The reader will have no difficulty in allowing for this complication him
self. It seems unnecessary to repeat the detailed treatment of the appendix to 
Chapter IV. I use the phrase' production functions' rather than' transformation 
functions' because the foreign trade transformation function, which depends on 
prices, is unlikely to be independent of the distribution of wealth. 

t See Chapter VI. It is necessary that they be given both at home and abroad 
-unless there are no international external effects, in which case what happens 
abroad is irrelevant (cf. equation (9) ). 



FOREIGN TRADE 

The problem is to maximize, subject to (3), (4) and (5), domestic 
welfare: W(ut, ... , u"). The first-order conditions can be written 

oWfox'f + >..ar;ax, + >..•ar•taxi = o, (6) 

oWfoyf+>..oTfoY;+>..*oT*foYi=o, (~=:::::::) (7) 
f3=I, ... ,v• 

aw;ax:- aw;ayf + p.oFfoz, = o, (8) 

where >.., >.. • and p. are Lagrange multipliers. Provided we rule out 
excessive external effects in domestic consumption, the satisfaction 
of these equations will 'usually' lead to a maximum, rather than a 
minimum, of W. 

If we assume (i) that domestic welfare is not directly affected by the 
consumption of foreigners, i.e. that there are no international external 
effects in consumption in this direction, and (ii) that there are no 
international external effects in production, t it follows immediately 
from (6) and (8) that 

aw;ax: ar;ax; oFfiJz" 
aw/axr = ar[ax; = oFfoz;' 

(i,j =I, ... , n) 
(a, 8 =I, ... , v) 

i.e. that marginal social rates of transformation in domestic factories 
must equal those through foreign trade, and that both must equal 
marginal social rates of indifference. 

t Given that W is independent of y, it may at first sight appear sufficient 
to assume T* independent of X; but this is not the case. Only when we assume 
both T* independent of X and T independent of Y do the equations (7) become 
vacuous; and only when they become vacuous can we express (6)-(8) in the 
form of (9). If we fail to make both assumptions, (6)-{8) entail more than (9). 
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CHAPTER X 

MARGINAL COST AND THE JUST PRICE 

The measure of acceptance the marginal cost pricing principle has 
won among professional economists would be astonishing were 
not its pedigree so long and respectable.t A remarkable number 
do really seem to believe that public enterprises or nationalized 
industries should base their price and production policies on the 
principle or rule that marginal cost should equal price. The purpose 
of this chapter is to set out all the assumptions which have to be 
made if the rule is to be given a satisfactory welfare basis. An 
attempt will be made to distinguish those which relate to questions 
of fact from those which relate to articles of faith, and both from 
matters which are merely questions of interpretation. 

~lost of the assumptions are well known; and all have been 
encountered in the preceding chapters. But they are rarely stated 
in the literature, and it may assist in assessing the practical im
portance of the rule to have them set out with brief comments. 
It may also help the reader to appreciate why I shall suggest that 
the only price a public enterprise can be advised to set is what the 
medieval scholastics would have called the pretium justum. 

DERIVATION OF THE MARGINAL COST 'RL"LE' 

In what follows I shall leave till last the actual derivation of the 
rule that marginal cost should equal price. But in commenting 

t The literature on this subject is large. At least four major streams in the 
history of recent economic thought converge upon it. There is the Marshali
Pigou discussion of the desirability of subsidizing decreasing cost industries 
and taxing increasing cost ones, and the prolonged controversy to which it ga\'C 
rise. There is the literature on monopolistic and imperfect competition, and the 
divergence of monopoly output from competitive output. There is the work on 
the economic problems of socialism, dating back to Barone but recently associ
ated with the names of Lange and Lerner. Finally, there is Professor Hotelling's 
fundamental paper (Harold Hotelling, 'The General Welfare in Relation to 
Problems of Taxation and of Railway and Utilit~· Rates', Econometrica, vol. VI 
(1938), pp. 242-69) which takes as its starting-point the century-old contribu
tion of Dupuit, and which has given rise to much discussion (both critical and 
uncritical) in the Joumal of Land and Public Utility EconQmics (cf. 1942-4 
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on some of the assumptions underlying it I shall take its derivation 
for granted, so as to show how it would have to be modified if the 
assumption in question were to be relaxed. 

( 1) The first pair of assumptions constitute a basic article of 
faith: that individual preferences are to count-that preference 
maps are identical with welfare maps-and that a cet. par. increase 
in any one man's well-being increases social well-being. With 
these the reader is sufficiently familiar. The purist may care to add 
that there is the implied factual proposition that men have definite 
preference-scales. It is also \Vorth recalling that the concept of 
welfare we have adopted is more appropriate ex ante than ex post. 

(2) We assume that the location of the horizon is given, or 
agreed upon, so that the group in whose welfare we are interested 
is properly demarcated. Whether or not it is, is a question of fact. 

(3) We assume that the items of terminal capital equipment are 
given or agreed upon. If they are not (or if people fail to agree on 
the proper location of the horizon), they may accept the rule that 
marginal cost should equal price, but hold widely divergent views 
on what marginal cost in fact is. This is because, before translation 
into monetary terms, a marginal cost is a marginal rate of trans
formation-and we cannot define marginal rates of transformation 
until the horizon and the terminal outputs of capital equipment 
are given.t 

(4) We assume the absence of risk and uncertainty. If either is 
present-an 'if' which hardly requires factual investigation-it 
may occasionally be possible to find a consilience of opinion on the 
proper premium to add to (or subtract from) marginal cost. But 
it would be surprising if the benefits of the monopolist's quiet life 
(or the oligopolist's exciting one) could adequately be accounted 
for in this way. It would be even more surprising if the influence 

issues, especially the articles by Troxel and Pegrum) and other journals. De
tailed references to the main papers are to be found in two articles by Mrs 
Ruggles in the Review of Economic Studies, vol. xvu (1) and (z), 1949-50. 

t Once the horizon is given, we can write the social transformation function 
T(X1 , .•• ,Xn; K 1 , ... ,Kn)=o. In it the X's are ordinary inputs and outputs and 
the K's items of terminal capital equipment. 1\tlarginal rates of transformation 
are typically Ti(X;K)/Tj(X;K). They will clearly depend on the values we 
think it proper to attribute to the various K's. 
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of price-changes on anticipations of future income, and the effect 
of these anticipations on present welfare, could be accounted for. 
It seems fairly certain that once we allow factors other than the 
quantities of goods consumed and services rendered to have a 
direct influence on welfare, all the familiar marginal equivalences 
(of which the marginal cost rule is one) must be sacrificed in their 
entirety. 

But if by chance people did agree on the proper way to adjust 
marginal costs and prices to allow for their direct influence on wel
fare through anticipations, there is a further (but minor) difficulty. 
Imperfect knowledge of what techniques will be available in the 
future, or of what inventions will occur-i.e. technological uncer
tainty-will make it extremely unlikely that people will agree on 
what marginal rat~s of transformation (and therefore marginal costs) 
really are. 

(5) We assume that the transformation functions are independent 
of the distribution of wealth-another assumption of fact. If they 
are not and the consumption of a particular commodity (like meat 
or milk) has a marked effect on efficiency, it may be in accordance 
with the very general marginal equivalences of the General 
Optimum, set out in the appendix to Chapter IV, to price it well 
below marginal cost-or well above it, if (like gin) it is thought to 
reduce efficiency. Note that this has nothing whatever to do with 
external effects in either production or consumption. Note too 
that the chartge in consumption we desire for efficiency's sake may 
not be obtainable by a mere redistribution of wealth: the relevant 
income-elasticities of demand may be much smaller than the 
relevant price-elasticities. But if it is simply a case of workers 
being underfed, we may be able to save the marginal cost pricing 
principle by carrying out lump-sum redistributions of wealth in 
their favour. 

(6) We assume perfect divisibility. This is in itself an assump
tion of fact; but it is so closely linked with the length of one of the 
slices of time we use in classifying commodities that value judge
ments are quite certainly involved. If significant indivisibilities 
exist among capital goods, the marginal cost curves relating to 
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final consumers' goods may be discontinuous. If they are, mar
ginal cost is one thing for an expansion of output, and something 
else for a contraction. As we saw in Chapter VII, price should lie 
somewhere between the two extremes. But if the indi visibilities exist 
among final consumers' goods themselves, nothing can be saved 
of the marginal cost pricing principle. No necessary conditions 
for maximum welfare as general and all-embracing as the marginal 
equivalences of the General Optimum (of which the marginal 
cost rule is one) can be found. The attempts which have been made 
to find variants of the marginal cost pricing principle, applicable 
when these indivisibilities exist, are quite without foundation.t 

(7) With the concept (or definition) of social \velfare contained 
in (r), and the assumptions (z)-(6), we can (in the absence of 
excessive external effects in consumption) deduce the familiar 
marginal equivalences of the General Optimum as conditions 
necessary for the attainment of maximum welfare-i.e. for a 
maximum in terms of any Pareto W.! The equivalence basic to 
the marginal cost rule is the equality of marginal social rates of 
transformation and indifference. just how it is basic will be 
revealed in due course. Here it is sufficient to emphasize that the 
necessary conditions for a maximum of welfare (and there may 
be several maxima in addition to the maximum maximorum) are 
also necessary for minimum welfare-and for stationary values. 
The adoption of the marginal cost pricing principle may lead to 

t This goes for Professor Lewis's dictum that 'escapable' social cost should 
be covered. When indivisibilities exist among final consumers' goods, social 
cost can only be evaluated in terms of the specific value judgements of a well
defined W function. Cf. W. Arthur Lewis, Overhead Costs (London, 1949), 
Chops. 1, 11. 

!'vir Fleming has recently tried to 'formulate the Hotelling-Lerner Rule of 
optimal output in the most general and least ambiguous way' (Marcus Fleming, 
'Production and Price Policy in Public Enterprise', Economica, vol. XVII ( 1950), 
p. 1). He then proceeds to state a rule for finite movements-for which no rule 
exists. His attempted justification of the procedure in terms of consumers' and 
producers' surplus (ibid. p. 2) provides a striking example of the danger of 
using clumsy tools in delicate analysis (cf. Chapter VII). The only satisfactory 
justification is in terms of the explicit value judgement that the marginal social 
significance of money expenditure (no matter by whom expended) would be 
constant over the relevant range. 

t It is unnecessary to repeat the process of deduction. The reader can refer 
to Chapter IV, or simply think of the tangency of the social production frontier 
with a social indifference curve of the Bergson frontier type. 
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one of these plateaux half-way up, a minor summit or the valley's 
bottom, just as easily as to the highest peale Many positions on the 
ordinary slopes will be higher than many of the former. That is, 
many positions where marginal cost does not equal price may be 
better than many positions where it does. 

As we saw in Chapter IV, the marginal equivalences of the 
General Optimum (and therefore the marginal cost pricing 
principle) are also necessary (but not sufficient) conditions for the 
attainment of the welfare frontier. Thus the adoption of the 
principle may just lead us to a position on the frontier which is 
neither an extremum nor a stationary value in terms of the W in 
which we are interested, but merely one of the infinity of positions 
from which it is impossible to move without making at least one 
member of the community worse off-i.e. merely one of the 
infinity of Pareto's maxima d'utilite collective. To this matter we 
return in (13). 

(8) The marginal equivalences of the General Optimum are 
·necessary conditions for maximum welfare only if satisfied simul
taneously. Thus marginal cost should equal price in a particular 
industry only if the rule is universally applied. In particular, it is 
not correct to say that margifzal cost should equal price in a country 
which practises free trade. Except in a degenerate case (where all the 
optimum taxes on imports and exports are zero) free trade involves 
the relaxation of the condition that marginal social rates of trans
formation through trade and in domestic factories be equal. The 
remaining conditions thereupon cease to be necessary for maxi
mum welfare. To take an obvious example: welfare may be 
increased by the favourable movement in the terms of trade which 
could result from pricing domestically produced substitutes for 
imports belov,· marginal cost, and exports above it. 

Sometimes the necessity that the rule be universally applied is 
grudgingly conceded in the literature by stipulating that marginal 
cost should equal price in a particular industry only if' competition 
is perfect elsewhere'. Even if we ignore foreign trade, external 
effects and various other complications, such a statement is loose 
and misleading. Unless the relative curvature of the transformation 
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and indifference curves is 'right' (so that marginal cost curves 
rise, and indifference curves have the required convexity, in the 
neighbourhood of the optimum point), perfect competition may 
lead to minimum welfare-or to a stationary value, or minor 
maximum. This is particularly likely to happen when, because the 
relative curvature is 'wrong', the number of firms is wrong too. 
Then equating price to marginal cost in the existing firms may 
simply serve to worsen the existing mal-allocation of resources. 
A similar state of affairs will occur when too many, or too few, 
products are being produced. It is of course true that corrective 
taxes can right any degree of 'wrongness' in relative curvature 
which may exist; but they are unlikely to be feasible in practice. 
\Vhether the relative curvature is right or wrong is naturally a sub
ject for empirical investigation. An armchair opinion is worthless. 

(9) The next step is to identify social and private rates of 
indifference. This requires the factual assumption that external 
effects in consumption are non-existent (or that they fortuitously 
cancel out). Here an armchair opinion is not so worthless. It is 
clear from observation of the general process of taste formation in 
contemporary society that external effects arc exceedingly im
portant. Any pricing principle which ignores them has an exceed
ingly shaky foundation. 

(zo) Social and private rates of transformation are also identi
fied. This is another assumption of fact. Perhaps it would be found 
more realistic than the corresponding one about consumption. 
But the external effects in production which operate through time 
-especially in connection with the training of a labour force (and 
therefore especially in new countries, developing areas or times of 
reconversion)-may well be considerable. 

(I I) The basic marginal equivalence now reads: marginal 
private rates of transformation and indifference should be equal. 
How do we translate this into 'marginal cost should equal price' ? 

(i) Firstly, we assume that each consumer will seek to achieve 
any given level of well-being in the cheapest possible way. (This is 
simply the assumption of utility maximization, stated in reverse.) 
It is well known that the equality of the ratios of marginal private 
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costs (to individual consumers) and marginal private rates of 
indifference is entailed, except where a particular consumer does 
not consume a particular good at all. This proposition is usually 
stated in terms of price-ratws (not marginal cost ratios) equalling 
private rates of indifference; but that is because the case usually con
sidered is where consumers trade at fixed market prices-i.e. where 
price and marginal cost coincide for any one consumer. For our 
purposes it is convenient to state the proposition in its most general 
form. (It is also convenient to interpret marginal revenue derived 
from the sale of productive services as negative marginal cost, so 
that the number of hours a man works is determined on the same 
basis as his purchases of consumption goods.) 

(ii) Secondly, we assume that each producer will produce any 
given output in the cheapest possible way. It is a well known theorem 
in the theory of the firm that, when output is produced in the 
cheapest possible way, the marginal cost of output is equal to the 
marginal cost of any input multiplied by the marginal opportunity 
(or physical) cost of output in terms of that input. That is to say: 
the marginal cost of output is equal to the marginal cost of any 
input multiplied by the relevant marginal private rate of trans
formation. If the marginal cost of output is equated to its price, 
and if the producer buys inputs at fixed prices (so that marginal 
cost and price coincide for any input), we have the equality of price 
ratios and marginal private rates of tronsformation.t 

t Let C(x) be the total cost of producing output x, whose price is Pz, in a par
ticular finn. Let Pi be the price, and Yi the quantity, of the ilh input. Then 
C='LPiYi· Given x, we want to minimize C subject to the finn's production 
function: x=f(y1, ••• ,yn). The first-order conditions are 

I (A =(Pi+ a;)ff;, (1) 

where ,\ is a Lagrange multiplier and a; is the amount by which the marginal 
cost of the ilh input exceeds its price. That is to say: (Pi-!- ai) is the marginal cost 
ofy;. Now 

dx='E.f; dy;=..\ 'L(p;+a;) dy;= ,\ dC, 

and so I/..\=dC/dx. Thus (1} yields 

dC/dx=(p;+ ai)/f;. 

If the marginal cost of output is equated to k-times its price, (3) yields 

(z) 

(3) 

(p;+a;)fpz=kf;=kaxjay;. (4) 

When k= 1 and the a's are zero, (4) entails the equality of price-ratios and mar
ginal private rates of transformation. 
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(iii) Finally, we assume that producers and consumers face the 
same fixed prices (or that they treat them as fixed, even if in fact 
they are not).t Then the equality of marginal private rates of trans
formation and indifference is secured. Both are equal to the fixed 
price ratios. 

The immediately important assumption is of course the one 
contained in (ii)-that output is produced as cheaply as possible, 
inputs being valued at fixed prices. It is really part and parcel of 
the marginal cost pricing principle, and the two should always be 
mentioned in the same breath.! 

(12) It will be noted that the assumption of fixed (and there
fore uniform) prices was introduced at a fairly late stage in 
both I I (i) and 1 1 (ii). In strictness, the equality of marginal 
private rates of transformation can be achieved by securing the 
equality of price ratios for marginal units bought and sold by 
producers and consumers-that is, by securing the equality 
of marginal cost (or revenue) ratios. This may be done in 
two ways. 

(i) It is conceivable that the degrees of monopoly and monop
sony power may be the same for everyone, whether producer or 
consumer. Then marginal cost will diverge from price to exactly 
the same extent everywhere in the economy. If prices are uniform, 
so viill marginal costs be. If private rates of transformation and 
indifference are equated to ratios of the latter, they too will be 
uniform and equal. This is conceivable, but extraordinarily un
likely: normally degrees of monopoly and monopsony power differ 
in sign. That is to say: marginal cost is usually above price, whereas 
marginal revenue is usually below it. If there is an imperfect 
market in selling, the development of imperfection in buying does 
not normally 'correct' matters; it aggravates the existing deviation 

t The statement in the text is not completely accurate. A producer need 
not regard the price of his output (to which he equates marginal cost) as fixed .. 
There is an asymmetry here, because the rule says 'equate marginal cost to 
price'-instead of' to marginal revenue'. 

t That is why Professor Lerner wisely states his rule in terms of applying 
more of an input whenever the value of its marginal product exceeds its price. 
This obviates the necessiry of having two rules: 'equate marginal cost to price' 
and 'produce as cheaply as possible'. Cf. A. P. Lerner, The Economics of Control 
(~ew York, 1944), pp. r:zB ff. 
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from ideal output. A hopelessly impracticable system of subsidies 
is required to achieve the correction. 

(ii) The equality of price for marginal units can also be achieved 
under discriminatory pricing.t Provided that two consumers pay 
the same amount for, say, sugar at the margin, the marginal equi
valences of the General Optimum are unaffected by what they 
pay for the intramarginal units. That affects the distribution of 
wealth, and nothing else-it affects the position attained on the 
welfare frontier, but not the actual attainment of the frontier. 
It would of course be extraordinarily hard to discriminate so per
fectly that each man had to pay the same price for a marginal pur
chase, and discriminatory pricing is in practice bound to lead to a 
disruption of the marginal equivalences. 

(13) The last, and perhaps the most important, assumption 
required for the validity of the marginal cost pricing principle will 
now be clear. We must assume that the distribution of wealth to 
which it leads is approved. Under the conditions we have set out, 
the adoption of the principle will lead to the welfare frontier. But 
it need not lead to the most favoured point on the frontier (where 
a W contour just touches it: cf. Fig. 9b). Lump-sum taxes and 
bounties are required to secure the desired movement along the 
frontier. If they are infeasible, it may be wise to sacrifice the mar
ginal cost principle. Many positions inside the welfare frontier 
will represent higher social welfare than many positions actually 
on the frontier. To this matter we return. 

{14) .i tum now to a problem of interpretation which has caused 
much confusion in the literature. Are the marginal costs to which 
prices should be equated long-period ones or short-period ones? 
The problem is resolved when we recall that there is only one kind 

t Discrimination occurs whenever different units of the same commodity 
are bought (or sold) at different prices from (or to) different people, or for 
different uses. Note that if a doctor charges different patients different fees for 
the same operation, it does not constitute discrimination in the above sense. 
Operations performed on different patients may be perfect substitutes from the 
doctor's viewpoint, but they are not as far as the patients are concerned. They 
do not, therefore, comprise a homogeneous commodity. On the other hand, 
bottles of the same medicine sold to different patients do comprise a homo
geneous commodity. Patients can exchange bottles of medicine. They cannot 
exchange operations. 
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of marginal cost in our system of analysis: that relating to one of 
the slices of time used in the classification of commodities. Price 
should equal marginal cost in each slice-or 'for each commodity', 
if we adhere to the rule that physically identical goods relating 
to different slices are different commodities. 

Probably the confusion in the literature has arisen because the 
majority of writers are unwilling to accept anything as unrealistic 
as a division of time into a succession of slices-even if they are 
not unwilling to divide the continuous range of contemporaneous 
goods into a finite number of homogeneous commodities. If we let 
the length of the slice tend to zero, it is clear that p1·ice should equal 
instantaneous marginal cost, and vary with it.t But most economists 
would want to say that continuous price changes were 'a nuisance', 
and that a compromise should be struck. So it probably should. 
But definite value judgements are required in matters of this sort
just as they are required in deciding upon a classification of com
modities (and the length of the slices) in the first place. What 
started as a problem of interpretation soon involves articles of 
faith. 

(rs) Another problem of interpretation is the following. We 
have established that equating price to marginal cost will lead to 
the satisfaction of one of the necessary conditions for maximum 
welfare. Until quite recently it was thought that securing the pro
portionality of prices and marginal costs would do equally weli.t 
This view is no longer held, but it is instructive to see in what 
circumstances it would be correct. Assume that marginal cost is 
everywhere k-times price. A glance at the preceding mathematical 
footnote reveals that the price ratios between inputs and outputs 
will then be k-times the relevant marginal private rates of trans
formation. Now if the inputs are commodities bought or sold by 
consumers (e.g. coal or labour), these price ratios will still be equal 
to the private rates of indifference, which will therefore diverge 

t Taking a fairly short slice provides the basis for differentiating between peak 
and off-peak charges for electricity. Cf. W. Arthur Lewis, Overhead Costs 
(London, 1949), Chap. II. 

t Probably the first writer to question the 'proportionality rule' was A. 
Bergson, The Structure of Soviet Wages (Cambridge, Mass., 1944), pp. 19-22. 
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from the private rates of transformation. Proportionality is thus 
generally insufficient-equality must be sought. llut there are 
three exceptions : 

(i) If none of the inputs enter consumers' preference-scales, 
the price ratios between inputs and outputs will not affect con
sumers in any way. (The price ratios between different outputs 
still will, but their equality with rates of transformation and indif
ference is not destroyed by the proportionality of prices to marginal 
costs.) Sometimes this condition is phrased: all the factors of pro
duction must be in completely inelastic supply and indifferent be
tween the various uses to which they can be put.t There is nothing 
wrong with this formulation, but it is apt to lead to the definitely 
misleading statement that proportionality is sufficient 'if the hours 
of work are fixed'. If men are not indifferent between various kinds 
of work (and here I do not mean indifferent at the margi1t), or if in
puts other than labour (e.g. coal or gas) enter their preference-scales, 
fixing the number of hours worked is irrelevant. 

(ii) If all the inputs which enter consumers' preference-scales 
are taxed, a divergence between price and marginal cost may be 
called for. The simplest case to consider is where the marginal rate 
of income-tax is the same for all men, and where labour is the only 
input which enters their preference-scales. It is straightforward to 
show that prices should then be equated to marginal cost X ( 1 -the 
marginal rate of income-tax).! If other inputs do enter preference
scales, their use in production should be taxed at the same rate 

t Cf. P. A. Samuelson, Foundations of Economic Analysis (Cambridge, Mass., 
1947), pp. 240 and 253· 

t Consider for simplicity a consumer who consumes x and renders the 
productive service y. The prices of x andy are Px and p11• His utility function 
is U(x, y), which he tries to maximize subject to the budgetary constraint 

P:~;·x=rf>(pu·y), 

where r/>(py·y) is his income after tax. The first-order condition may be written 

U:~;_ Px 
Uu- Purl>' 

If marginal private rates of indifference and transformation are to be equal, 
reference to the preceding mathematical footnote (p. I 48) reveals that the ll 
in equation (4) must be set equal to I/<P'. Then price is r/>'-times marginal cost. 
But (r-r/>') is the marginal rate of incornc-tax. This proves the statement in 
the text. 
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as leisure. Perhaps it is easiest to see this by reflecting that, if the 
marginal rate of income-tax is one-third, a firm has to pay £3 for 
£2's worth of a consumer's leisure. It should therefore also pay £3 
for £2's worth of coal-or whatever other input enters preference
scales. And it should price its output at two-thirds of marginal 
cost. 

(iii) If all final consumers' goods are subject to purchase-tax at 
the same marginal rate, price should be equated to marginal cost 
divided by ( 1 +the marginal rate of tax). This does not require 
separate discussion. 

(16) The concept of welfare we have adopted attributes direct 
welfare significance to quantities of final consumers' goods pro
duced, productive services rendered by consumers, and nothing 
else. How intermediate goods (i.e. producers' goods) are priced is 
of no direct consequence. But it requires no more than a simple 
application of the la\v of derived demand to show that, if they too 
are priced at marginal cost, the whole chain of marginal equi
valences, from inputs of productive services to outputs of final 
consumers' goods, will be satisfied. 

A difficulty does hmvever arise if (because an income-tax exists, 
or for some other reason) prices are merely proportional to mar
ginal costs. Let us suppose that they should be half the latter, on 
the assumption that production is carried out in one stage. Now 
if in some parts of the economy production is carried out in two . 
stages, between which the unfinished goods pass through the 
market, it is clearly wrong to set price at one-half of marginal cost 
in both stages-for the final price would then be a fourth of the 
original marginal cost. An exceedingly complicated set of pricing 
'rules' is required to cope with the complications to which a 
realistic multiplicity of stages would certainly give rise. 

(17) There is a final matter of interpretation. The marginal 
cost principle refers to the pricing of goods which can be pro
duced. It says nothing about the pricing of goods in completely 
inelastic supply. They can be priced at whatever level one pleases. 
If there are no external effects in consumption, if the goods are 
perfectly divisible, and if one approves of the distribution of 
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wealth and accepts consumers' prefer("nces, that level will pre
sumably be the one which equates demand and supply. If one of 
these conditions is not fulfilled, discriminatory prices, rationing 
and free (or compulsory) distribution of the goods may have a part 
to play-and this, of course, IS true whether or not supply 1s 
completely inelastic. 

THE JUST PRICE 

It seems fairly clear that the conditions which have to be met 
before it is correct (from a welfare viewpoint) to set price equal to 
marginal cost in a particular industry are so restrictive that they 
are unlikely to be satisfied in practice. The survival of the marginal 
cost pricing principle is probably no more than an indication of 
the extent to which the majority of professional economists are 
ignorant of the assumptions required for its validity. How else can 
one account for the glib advocacy of the principle in a society 
where the marginal rate of income-tax is certainly not zero, where 
optimum taxes are certainly not imposed on both imports and 
exports, where external effects in consumption are of the first 
importance, where unccytainty and expectation play a major role 
in making life worth living, where . . . ? 

Occasionally one encounters the argument that, even if the 
assumptions underlying the marginal cost principle are rather 
unrealistic, it can at least be used as a basis. Then prices can be 
raised a little where external diseconomies in production or con
sumption are thought to be important, lowered where consump
tion of the good in question is likely to increase efficiency, and so 
on. No doubt this is more reasonable. But why not take some 
other price as a basis? The assumptions which would have to be 
made to prove that price should be k-times average cost (or the 
square root of average cost) are not much more unrealistic than 
those required for proving that it should equal marginal cost. If 
a basis is all that we are looking for, we may as well start with all 
prices zero. 

But to my mind the cardinal objection lies deeper. Any principle 
we formulate as a special case of one of the marginal equivalences 
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of the General Optimum will, on the usual assumptions, take us to 
the welfare frontier. That is half the battle won, but only half. 
We also want a particular distribution of wealth. If lump-sum 
measures were feasible, they could move us along the frontier to 
the point we most desired. 'Ve saw in Chapter V, however, that 
lump-sum redistributions of wealth are almost certainly not 
feasible. By far the simplest way of securing the distribution of 
wealth we desire is through the pn"ce system. In this I include 
income-taxes, which affect the price of labour (or leisure). Much 
of orthodox welfare theory lacks realism precisely because it 
assumes that the desired distribution of wealth has already been 
attained (and is somehow maintained), and then proceeds to 
regard the price system as a highly specialized resource-allocating 
mechanism which exercises no influence \vhatever on the distribu
tion of wealth. Such a view is not easy to defend. 

I suggest that the only price a public enterprise or nationalized 
industry can be expected to set is what we may as well call a just 
price-a price which is set 'liJith some regard for its effect on the dis 
tn'bution of wealth as well as for its effect on the allocation of 
resources. Definite value judgements are naturally required for its 
determination-and a good deal of positive knowledge. In the 
final chapter I shall develop the theme that the task of the econo
mist is to provide the positive knowledge, not to recommend the 
level at which price should be set. 
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CHAPTER XI 

SOCIAL INCOME AND INDEX NUMBERS 

The problem of the evaluation of 'real' national income has 
recently received considerable attention. Hicks,t Kuznets,t 
Little § and Samuelson II have made significant alterations to the 
foundations laid by Pigou.f][ The purpose of this chapter is to 
survey the ground fairly rapidly and to examine some of the 
interpretations which have been suggested for index numbers of 
the type the national income statisticians habitually construct. 

I~TERTEMPORAL COMPARISONS OF WELL-BEING 

In Chapter V we discussed in a 'comparative-statical' way the 
effect of a given change on welfare. That is, we did not try to com
pare welfare in one period with welfare in another period. We 
asked instead what would happen to welfare in a given period if 
some hypothetical change were made. \Ve were concerned with 
contempora11eous comparisons. \Ve saw that the problem can be 
tackled quite directly whenever we are given a well-defined W, 
but that we have to content ourselves with occasional statements, 
based on shifts in efficiency loci, about potential welfare (or 
'potential desirability') whenever we know no more than that W 
is a Paretian welfare function. 

Very much the same applies when we turn to consider inter
temporal comparisons of well-being-comparisons of welfare in 
one period (or' year') with welfare in another. But some additional 
complications arise. These can be made to stand out most clearly 

t J. R. Hicks, 'The Valuation of Social Income', Economica, vol. vn (1940), 
pp. 105-24; idem, 'The Valuation of Social Income-A Comment on Professor 
Kuznets's Reflections', Economica, vol. xv (1948), pp. 163-72. 

! Simon Kuznets, 'On the Valuation of Social Income-Reflections on 
Professor Hicks's Article', Economica, vol. XV (1948), pp. 1-16 and II6-JI. 

§ I. M. D. Little, 'The Valuation of Social Income', Economica, vol. XVI 
(1949), pp. 11-26; idem, 'A Note on the Interpretation of Index Numbers', 
Economica, vol. XVI (I949), pp. 369-70. 

II Paul A. Samuelson, 'Evaluation of Real National Income', Oxford Ecmzomic 
Papers, Kew Series, vol. u (1950), pp. 1-29. 

tjf A. C. Pigou, The Economics of Welfare (4th cd., London, 1932), Part I. 
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if we start with a very formal analysis of the case where we actually 
have a well-defined W. This is given in ( 1) belo\v. ( 2) discusses the 
case where W is only known to be Paretian. In other respects there 
is little to add to the analysis of Chapter V. 

( 1) Since we are comparing two years, we have two distinct 
horizons demarcating two distinct groups. Of course, the groups 
will probably overlap; and (if no births or deaths occur) they may 
even coincide-but that is unlikely. Let us assume that the men 
comprising the first group are numbered 1, ... , a; and those com
prising the second, {3, ... , v. If there is an overlap, {3 will be less 
than a; if the two groups coincide, we will have {3 = 1 and v =a. 

Assuming for the moment that tastes remain unchanged from the 
one year to the other, we can write the utility indicators of the 
various men (u\ ... , u"), and the social welfare function W(ul, ... , u"), 
as before. Then welfare in the first year is 

W1 = W(u~, ... , uf, ... , u~, o, ... , o), 

and welfare in the second year is 

W2 = W(o, ... , o, u1, ... , u~, ... , u~). 
if we adopt the convention that a man enjoys zero well-being 
when he does not belong to the group.t \Vhether or not welfare 
is said to increase will depend on whether or not w2 > w1. 

Stating the problem in this very formal way has several ad
vantages. Consider first what happens if the tastes of some of the 
men who belong to both groups do not remain unchanged. Since 
W is defined with reference to a particular set of utility functions, 
it must be redefined if any one of them changes. Let us suppose 
that it is W* on the basis of the first year's tastes, and JV** on the 
basis of the second year's. There are now two distinct possibilities. 
If the ethical beliefs defining the W's are such that they have 
cardinal significance, we can say that welfare has increased when
ever U'2 ** > W1 *. But if the W's have only ordinal significance, 

t Note that this is a pure con\'ention. Any other number would do equally 
well. Note too that it is not sufficient to put the amounts of goods purchased and 
services rendered all equal to zero in a utility function when the man to which 
it refers does not belong to the group, for that would imply that he enjoyed a 
year's leisure. 
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we can do no more than compare the two years first on the basis 
of the one's tastes, and then on the basis of the other's. It may 
easily happen that W2**>W1** and W2*<W1•, so that we have 
an ambiguity. This is one of the few instances I have been able to 
discover where a cardinal social welfare function has advantages 
over an ordinal one.t 

Ignoring changing tastes, the rigid formality of the analysis 
brings out very clearly the fact that additional value judgements 
(i.e. ones additional to those implied by the definition of the W's 
we have hitherto been using) are required to evaluate the contribu
tion which savings make to social welfare. Normally the u's in a W 
are assumed to depend on quantities of goods consumed and ser
vices rendered, and nothing else. We saw in Chapter VI that we 
could allow them to depend also on the amounts of the various 
items of terminal capital equipment-if we are prepared to let 
all institutional factors affecting the productivity of capital play 
a direct part in determining welfare (which means that we must 
be prepared to sacrifice, as necessary conditions for maximum 
welfare, all the marginal equivalences on which some welfare 
theorists lay such stress). But savings (whether personal or collec
tive) fit very uncomfortably into the usual framework. It is not easy 
to make allowance for the degree of security they undoubtedly 
provide-just as it is not easy to make allowance for the effect on 
present welfare of anticipations, and the confidence with which 
they are held. To take factors such as these into account we must 
make additional value judgements-and they are likely to be value 
judgements on which agreement will be difficult to reach.t 

(2) Let us now consider the case where W is not clearly de
fined, but is merely known to be Paretian. As in Chapter V, we 
can only speak of potential welfare-and of that only when the 
now familiar difficulties about savings and terminal capital have 

t Another instance is where we want to say that the change in welfare over 
one period is greater than the change over a second. 

t This remark has a bearing on the controversy between Professor Kuznets 
and Dr Little regarding the correct method of proceeding once the field of 
current consumption is left. Cf. I. M. D. Little, 'The valuation of Social In
come', Economica, vol. XVI (1949), pp. 23-5; and S. Kuznets, 'On the Valuation 
of Social Income', Economica, vol. xv (1948), pp. 12-16. 
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been satisfactorily resolved. lVIoreover, since we can only speak 
of potential welfare on the basis of shifts in efficiency loci, ambigui
ties may arise whenever the group changes its composition. We 
may find that the first group would be potentially better off in the 
one year, and the second group in the other. 

Assuming for the moment that the two groups coincide, a 
further difficulty arises whenever tastes change. For it seems clear 
that we must recognize that a man's tastes in the second year 'vill 
normally depend on what he has consumed in the past-and in 
particular on what he consumed in the first year. To accept 
present (or any other) tastes as data, and to base statements about 
potential welfare upon them, is to give our approval to the his
torical pattern of consumption. It is always open for someone to 
argue that present tastes \Vould be different if only wealth had been 
'properly' distributed in the past, and that any alleged increase 
in potential \velfare would disappear if the appropriate correction 
were made. To be beyond criticism on this score we m~st never 
say that there has been a potential increase in welfare between 
one year and another unless we can be sure that the observed shift 
in the efficiency locus would not be reversed by any hypothetical 
historical redistributions of \Vcalth. That is asking quite a lot. 

INDEX ~UMBERS 

It is evident that we will not be able to attach much welfare signi
ficance to ordinary index numbers of output or consumption if 
we maintain the purism of the last section. Referring only to 
aggregates, and weighted by prices which rule under a particular 
distribution of wealth, they are neither sufficiently detailed to tell 
us \Vhat that distribution is nor sufficiently general to have much 
relevance for other distributions. They give no information about 
changes in tastes, or in the composition of the group; and-though 
this is a minor point, easily remedied-they normally take no 
account of changes in the amount of work performed. 

Various interpretations of index numbers have nevertheless 
been attempted, and some of them are valid and useful if the 
appropriate simplifying assumptions are granted. Those examined 
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below do not deal specifically with the subtle complications which 
arise in connection with intertemporal comparisons of welfare, and 
are perhaps best regarded as exercises in contemporaneous com
parison-although their originators seem to have claimed rather 
more for them. 

(1) In 1940 Professor Hicks proved the following theorem,t 
in which the p's refer to market prices, the q's to aggregate quanti
ties, and the subscripts I and 2 to the 'years' involved. The Hicks 
theorem states: 

If (i) The group remains unchanged, 

then 

(ii) tastes remain unchanged (and are independent of 
prices), 

(iii) there are no external effects in consumption, 
(iv) individual indifference curves are convex to the origin, 
(v) consumers trade at fixed prices, which equate demand 

and supply, 

'J:.p2q2 ~ 'J:.p2qi 
entails that the exchange-economy welfare frontier! of the second 
year lies outside that of the first year in the neighbourhood of the 
position actually observed in the second year. That is to say: without 
destroying the equality of marginal rates of indifference, it is possible 
so to redistribute the first year's collection of goods that everybody 
is worse off than in the second year; or, putting it the other way 
round, it is not possible so to redistribute the first year's goods that 
everyone is better off than in the second year. 

t }. R. Hicks, 'The Valuation of Social Income', Economka, vol. VII (1940), 
pp. 111 ff. A fuller statement of the proof is contained in P.A. Samuelson,' Evalua
tion of Real National Income', Oxford Economic Papers, New Series, vol. II 
(1950), pp. 7-9· The statement of the theorem given in the text makes explicit 
a number of assumptions inherent in Professor Hicks's treatment. The validity 
of the conclusion is destroyed when any one of them is relaxed, and it is difficult 
to know how to interpret his remark, made in reply to Professor Kuznets's 
'Reflections': ' I should always have admitted that population changes had to 
be allowed for' ('The Valuation of Social Income-A Comment on Professor 
Kuznets's Reflections', Economica, vol. xv (1948), p. 163). The reader will search 
in vain for an indication of the way in which the allowing is to be done, or what 
would remain of the theorem once the admission were made. 

! See Chapter IV. An 'exchange-economy welfare frontier' is an ordinary 
welfare frontier drawn up with a fixed collection of goods. Xote that assump
tions (iii)-(v) entail that society is actually' on' the frontier. 

!60 



SOCIAL INCOME AND INDEX NUMBERS 

For a proof of this elegant result the reader is referred to the 
literature. Professor Hicks originally used it as a translation into 
index number form of his basic 'compensation test' for an increase 
in social income (which we examined in Chapter V).t Since we 
found reasons for rejecting the test itself, we can hardly agree to 
its use in providing a simple welfare interpretation for the index 
number inequality-even in the unlikely event of the assumptions 
(i)-(v) being satisfied. The theorem is mentioned in this context 
simply because it has been taken over by Dr Little, to whose 
criterion we must now turn. 

(2) We saw in Chapter V that Dr Little's double criterion for 
an increase in welfare, while formally valid, is not very useful. 
The criterion is: ! Welfare (or 'real income') increases benveen the 
two years if (a) the distribution of welfare is no worse, and (b) the 
first year's collection of goods cannot be so redistributed that every
one is better off than in the second year. Now, if the assumptions 
underlying the Hicks theorem are granted, "£.p 2q2 ;;:::: 'I:.p2q1 implies 
that (b) is satisfied. Thus, if this inequality holds and a man agrees 
that the distribution of welfare has not changed for the worse, he 
must (on Dr Little's criterion) agree that welfare (or' real income') 
has increased. 

The reason why the criterion does not seem to be very useful 
is that Dr Little uses the expression 'the distribution is no worse' 
in a rather curious way.§ Let us refer to the position in the second 
year as II, to that in the first as/, and to that resulting when the 
first's goods are so redistributed (by lump-sum measures) that 
everyone is worse off than in II as I'. (That is, /' lies on the 
exchange-economy welfare frontier passing through /, and is 
south-west of//.) Now when Dr Little says that the distribution 
at II is no worse than that at I, he means W(/');;:::: W(I). He uses I' 
as an intermediate point, and asks us to judge its welfare. If we 

t In Chapter V we phrased the test in terms of efficiency loci. Whether they, 
exchange-economy welfare frontiers or true (production-economy) welfare 
frontiers are the most appropriate is a matter for individual judgement. 

t Cf. I. M.D. Little, 'The Valuation of Social Income', Economica, vol. XVI 
(1949), pp. 369--70. I have benefited greatly from a prolonged correspondence 
with Dr Little on this matter. 

§ Cf. the discussion in Chapter V. 
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agree that it is better than I, we must agree that II is still better
for everyone is better off in II than in I'. It seems more sensible, 
however, to ask quite directly whether or not W(Il) > W(I). The 
use of an intermediate point I', to the south-west of II, is not very 
helpful-especially since we do not actually experience it, and are 
therefore less likely to be willing to judge its welfare than the 
welfare of I or II (which we do experience). 

The only role the index number inequality plays in the process 
is to assure us that a point I', south-west of II, can be attained 
with the first year's collection of goods without destroying the 
equality of marginal rates of indifference. This is not a very 
important role, and it is doubtful if it can be regarded as a 
satisfactory basis for 'interpreting' index numbers. There is no 
reason why, if we are going to make any judgements at all in 
terms of a W, we should not compare W(l) and W(II) quite 
directly, without worrying about either I' or the index number 
inequality. 

(3) Professor Samuelson has recently put forward an inter
pretation for index numbers which I believe to be erroneous in a 
strictly formal sense. He states the theorem: t 'Where playing the 
game of perfect competition can be depended to follow the 
invisible hand to bliss' (i.e. where there are no external effects, 
individual indifference curves are convex to the origin, diminish
ing returns prevail and prices equal marginal costs), ~ p2q2 > ~ p2q1 

entails a higher W in year 2 than in year I provided the distribution 
of £ncome is optimal in both years-i.e. provided W is at a con
strained maximum in both years.! 

It could justly be remarked that the assumption that the dis
tribution is optimal is rather 'like saying I must always want to be 
in the town in which I am, even if I happen to be motoring 
rapidly through it';§ but it is an assumption which will un-

t P. A. Samuelson, 'Evaluation of Real National Income', Oxford Economic 
Papers, New Series, vol. II (1950), pp. 28-9. In private correspondence Pro
fessor Samuelson has agreed that the theorem is invalid. 

t In point of fact, if the theorem were true at all, it would suffice for the 
distribution to be optimal in the second year. 

§ I. M.D. Little,' The Foundations of Welfare Economics', Oxford Economic 
Papers, New Series, vol. I (1949), pp. :Z37-8. 
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doubtedly appeal to many who are content to discuss the behaviour 
of welfare frontiers as though the economies to which they referred 
were in fact optimally organized. The theorem is therefore worth 
examining. 

The proof Professor Samuelson suggests may be followed in 
Fig. 18. The amounts of two outputs, X and Y, are measured 
along the axes. T2T2 is the second year's social transformation 
function, showing the combinations in which the two goods are 
available to the community. B a~d B are two social indifference 
curves of the Bergson frontier type, showing the combinations of 
X and Y which represent (when 
all optimal arrangements have 
been made) the same social in
come in terms of a given W. 
The situation actually observed 
in the second year is A (where 
B just touches T2 T2); in the 
first year it is C. NN is the 
price-line, tangential (under the 
assumed conditions) to both 
T2T2 and B. 'E.P2q2>'E.p2q1 

clearly implies that C lies be
neath NN. If the Bergson fron
tiers are convex to the origin, 

FIG. I8 
X 

like ordinary indifference curves, C must lie beneath B too. The 
theorem follows. 

The crucial factor is obviously the convexity to the origin of the 
Bergson frontiers. Professor Samuelson seems to regard convexity 
as the 'normal' case. But, as we saw in Chapter III, there is no 
reason why Bergson frontiers should not be concave, even if the 
individual indifference curves out of which they are constructed 
have the conventional convexity. We cannot, therefore, rule out 
the possibility of the Bergson frontiers being shaped like the 
dotted bb curve in the diagram ; and, when they are thus shaped, 
the theorem is false. 
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A SUGGESTED INTERPRETATION 

Hitherto our approach to the problem of social valuation has been 
based on each man valuing that part of the social income which 
accrues to him (whether or not his valuation is affected by what 
accrues to others-i.e. whether or not there are external effects 
in consumption). There is, however, no reason why we should 
not let each man value instead the whole social income, taking into 
account both its distribution and its composition. Then the 
problem of social valuation is that of 'weighing' the individual 
valuations of social income against one another, rather than that 
of 'adding' (in terms of some W) the individual valuations of 
individual income. 

:\ow the individual valuations of individual income are simply 
the individual utility indicators, which indicate how the various 
members of the community would choose between (or 'vote for'} 
different collections of goods distributed in different ways. How 
are we to represent the individual valuations of social income? We 
can write them {WI, ... , W"}, where the various fV's appertain 
to the various members of the community. We can (if we wish) 
combine them into a social valuation of social income in terms of 
some welfare function of our own; or we can simply leave the 
individual valuations as they stand and recognize that they may 
tell very different stories about the movement in social income 
between two years. 

If all the members of the community accept the basic Paretian 
value judgements, so that each man is prepared to let the pre
ferences of his fellows 'count', the W's representing individual 
valuations of social income will all be Pareto W's. It will, as we 
saw in Chapter V, then be impossible to draw a distinction 
between the 'size' and the 'distribution' of the national income, 
and to say that welfare depends on them both. Yet the majority 
of men do seem to use something like the analogy of 'the national 
cake and its slices' when comparing two social incomes, and 
so it seems that at least some of the W's will be non-Paretian. Nor 
is this very surprising. Let us see why. 

There is no obvious reason why anyone should want individual 
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preferences to 'count' ,.,·here intertemporal comparisons of well
being are concerned. The purpose of letting them 'count' for con
temporaneous comparisons is presumably to ensure that society 
will not choose what each one of its members would want it to 
reject. But there is no real possibility of choice between this year's 
income and last year's. Both are accomplished facts. You cannot 
make time reversible and choose between them. The most you 
can do is to say which, in retrospect, seems to have been the better 
year. There is no reason why your retrospection should pay par
ticular regard to the preferences of others (which in any case you 
will not know). It can be as paternalistic as you please. 

If this much is granted, and if it is agreed that a man asked 
'Is welfare greater than last year?' is unlikely to try to 'add' (in 
terms of his private Pareto W) the various changes in individual 
well-being which have occurred (even if he knows what they are), 
but is much more likely to try to form some crude idea of whether 
or not there has been an 'improvement' in his opinion-perhaps 
using some equally crude 'size-distribution' dichotomy-the role 
of index numbers appears in a new light. The role of an index of 
aggr~gate output or consumption is simply to provide him with 
a certain amount of information to help him form a balanced 
judgement on the relative merits of two years. If we like, we can 
think of it as some sort of index of the 'size' of the national income 
(for it is abundantly clear that it can tell us nothing about its 
'distribution ')'-but there is no need to insist on such an interpre
tation. ·where practicable, however, index numbers of aggregate 
output or consumption should always be supplemented with infor
mation about the distribution of income and wealth-and also with 
separate indexes of investment, personal and collective savings, and 
expenditure on collective goods like defence. The more information 
made available, the more likely is it that a balanced judgement will 
be obtained. 

It is, on this view, really important to see that the index numbers 
we construct do provide as much information as possible. The 
weights used in their construction should therefore be widely 
known or readily ascertainable. For this reason it seems evident 
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that weighting quantities by current prices, which people are 
likely to know, is more useful than weighting them by the prices 
which ruled in some distant base year, and are but dimly recalled 
by the oldest inhabitants. If this is done it is reasonable to hope 
that 'what the index numbers mean' will become more widely 
understood-much more so than would result from making 
wildly improbable assumptions (such as 'all men are alike', 
'population and tastes remain unchanged', 'the distribution is 
optimal', ·or ' there are no external effects in consumption ') and 
trying to evolve some sort of utilitarian interpretation. 

If we are prepared to accept a valuation of 1949 income at 1936 
prices as a useful piece of information in its own right-and a 
valuation in terms of more recent prices as a piece more useful 
still-we need not, as economists, go on to draw welfare con
clusions. That each man can be left to do for himself, according 
to his own lights, and making use of whatever other information is 
av!lilable to him. The chief error of those who have attempted 
definite welfare interpretations of index numbers is simply that 
they have expected too much. 

It is tempting to conclude with the remark that the way of look
ing at index numbers outlined above is not only a fairly sensible 
one, but is in fact the one the majority of economists do use in the 
ordinary course of their work. It is only in the hands of sophisti
cated theoreticians that index numbers become more than useful 
bits of data, and are asked to carry meanings they cannot be 
expected to bear. 

166 



CHAPTER XII 

CONCLUSION 

The purpose of theoretical welfare economics, as developed in the 
preceding chapters, is largely to see that specific injunctions can 
be deduced from general premisses-that is, from premisses that 
are widely accepted. The injunctions must be fairly specific if they 
are to be of any interest-it would not help much to be told that the 
price of coal should lie somewhere between zero and plus infinity. 
And the premisses must command wide acceptance, for otherwise 
the injunctions they entail would hardly be worth deducing. 

Now, broadly speaking, widely accepted premisses are of two 
kinds: factual and ethical. There is no need to go into the subtle 
philosophical points involved in distinguishing the one from the 
other, but perhaps an example will help to make the distinction 
sufficiently clear. I have consistently referred to interpersonal 
comparisons of well-being as questions of ethics rather than 
questions of fact. What that means is this. If two people disagree 
on the contributions which various levels of individual well-being 
make to social well-being, it is extraordinarily hard to think of 
some objective test which would settle the matter to the satisfac
tion of both. The question is therefore an ethical one. If, however, 
two people disagreed on the relative weights of two physical 
objects, it is extremely probable that they would abide by the 
verdict of a pair of scales. The question is therefore one of fact. 

The important thing to notice about the above example is that 
the decision to abide by the verdict of a pair of scales-or of any 
other 'objective' test-is itself in the last resort an act of faith, 
based on fundamentally ethical notions. So \Ve have really done 
no more than push the problem of distinguishing the factual from 
the ethical one stage further back. But, instead of pursuing it all 
the way to the realm of metaphysics, it is sufficient to remark that 
more people would probably agree on the dividing line between 
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the factual and the ethical, or on what constitutes an 'objective' 
test and what does not, than would agree on the ethical matters 
themselves. t 

The question of agreement is really fundamental. Let us take 
it for granted that wide, if not universal, agreement can be ob
tained on the factual assumptions underlying welfare theory. The 
possibility of building an interesting theory then hinges on the 
possibility of obtaining a sufficient consilience of opinion on ethical 
matters to enable specific injunctions to be deduced. Now, clearly, 
there is some degree of consilience of opinion in any reasonably 
homogeneous society-indeed, one might almost claim that, if a 
society is to cohere at all, at least a majority of its members must 
share some basic articles of faith. But whether or not the common 
ground is sufficiently extensive for the purposes of welfare theory 
is another matter. 

It is sometimes suggested l that there is in fact a comprehensive 
enough consensus of opinion on ends, or on essentially ethical 
matters, to give welfare theory some scope. Thus it may be argued 
that there is today almost universal agreement on the desirability 
of full employment, the necessity of maintaining a reasonably 
stable level of prices, or of solving the dollar crisis. But it does not 
seem to be realized how detailed the agreement on ends must be 
if a consistent theory of welfare economics is to be erected. There 
are an infinite number of policy combinations capable (in theory) 
of securing full employment. Xo two will have precisely similar 
effects on all the variables which influence welfare. How are we 
to choose between them? I doubt if any two people really agree in 

t Thus the consilience of opinion necessary for the pursuit of positive 
studies is much more likely to be obtained than that necessary for the pursuit 
of normative studies. 
· t Cf. G. J. Stigler, 'The New Welfare Economics', American Economic 
Review, vol. XXXIII (1943), pp. 355-9· See alsoP. A. Samuelson,' Further Com
.1entnry on Welfare Economics', America11 Economic Review, vol. XXXIII (I 943), 

pp. 604-7. It was, I think, in this controversy that the terms 'New' and 'Old' 
Welfare Economics came into being-the difference between the two allegedly 
being that the former does not involve interpersonal comparisons (once the group 
is demarcated?), whereas the latter does. It seems to me that the distinction 
is somewhat overdrawn. It is all really just a matter of how completely or 
incompletely the W function is defined. If we know no more than that it is 
Paretian, we have to speak' New \Velfare Economics'; if we do know more than 
that, we can speak 'Old Welfare Economics' whenever we want to. 
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detail on the best way of securing full employment, no matter how 
many may agree that it should be secured. . 

We have seen that, to build even the elements of a theory of 
welfare along the conventional lines, we must have agreement on 
the horizon (which demarcates the group of men in whose welfare 
we are interested), on such specific matters as the items of ter
minal capital equipment (which together play an important role 
in determining the general rate of economic 'progress') and the 
'correct' attitude to uncertainty. It seems to me extremely im
probable that agreement on these basic matters will ever be 
obtained. And it seems to me, therefore, that the possibility of 
building a useful and interesting theory of welfare economics-i.e. 
one which consists of something more than the barren formalisms 
typified by the marginal equivalences of conventional theory-is 
exceedingly small. 

I feel that the real difficulty which any individualist theory of 
welfare has to face lies in these basic assumptions rather than, as 
seems to be popularly supposed, in making interpersonal com
parisons. It is of course true that the majority of policies which 
welfare theory has to appraise will involve redistributional changes 
of some magnitude, and that interpersonal comparisons are 
required. But I suspect that a surprising degree of agreement on 
whether a given redistribution is good or bad will often be found 
in contemporary Western society. Equalitarian ideals, with money 
income (or, perhaps, wealth valued in monetary terms) as the yard
stick of equality, are nowadays extraordinarily widely dispersed. 

Be that as it may, another major difficulty which an individualist 
theory of welfare has to face is not at the ethical level at all. I 
refer to the existence of external effects in consumption. This is 
a simple factual matter, on which disagreement is unlikely to be 
marked. vVe have simply to pose the question: Are a man's 
choices (of items of personal consumption) influenced by the 
consumption-patterns, past or present, of other men? I do not 
think there can be much doubt that they are-and very markedly, 
too. Any satisfactory individualist theory of welfare must, there
fore take this fact into account. It is here that the major difficulty 
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arises. A theory which takes external effects in consumption into 
account seems to become so hopelessly complicated that any 
chance of ever applying it becomes exceedingly remote. Much of 
the appeal of what we might calllaissez-faire welfare theory, which 
is largely concerned with demonstrating the optimal properties 
of free competition and the unfettered price system, is undoubtedly 
due to its elegance and simplicity. Admit the existence of external 
effects, and both disappear. Even under ideal circumstances, 
price no longer measures the marginal contribution a good makes 
to social welfare-it measures the contribution it makes to private 
welfare, which may be something quite different. We have tore
treat to banal statements about social rates of indifference, and can 
say virtually nothing that could ever have any practical bearing 
on problems of the day. 

1\·Iust we then conclude that Pigou was wrong when he claimed 
that 'The complicated analyses which economists endeavour to 
carry through are not mere gymnastic. They are instruments for 
the bettering of human life' ? t I do not think that we must. But 
I do feel very strongly that the greatest contribution economics 
is likely to make to human welfare, broadly conceived, is through 
positive studies-through contributing to our understanding of 
how the economic system actually works in practice-rather than 
through normative welfare theory itself. 

If positive economics can provide people with an understanding 
of the various far-reaching indirect effects of particular policies, 
it will probably also provide them with a basis for drawing welfare 
conclusions, for themselves and according to their own lights. 
In my view the job of the economist is not to try to reach welfare 
conclusions for others, but rather to make available the positive 
knowledge-the information and the understanding-on the basis 
of which laymen (and economists themselves, out of office hours) 
can pass judgement. 

It is for this reason that I choose to regard aggregate index 
numbers of output or consumption as mere providers of informa
tion which may or may not be useful in themselves, but \vhich are 

t A. C. Pigou, The Economics of Welfare (Jrd ed., London, 1928), preface. 
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certainly devoid of normative significance. One of the tasks of 
theoretical economics is then simply to predict what particularindex 
numbers will be in the future (or explain why they were what they 
were in the past), and not to say what they ought to be if welfare 
is to be maximized. 

Similarly, the economist cannot say at what level the National 
Coal Board should set the price of coal. He can merely make clear 
(or attempt to make clear) the probable consequences of setting 
it at various different levels. If he succeeds in this task it will 
almost certainly become more widely appreciated that tinkering 
with the price mechanism is one of the more feasible and generally 
satisfactory ways of securing whatever distribution of wealth is 
desired. 

No doubt many professional economists are reluctant to abdi
cate what they may like to regard as their traditional prescriptive 
role, and are uneasy at the prospect of becoming mere purveyors 
of information. If they are, it is up to them to show how welfare 
economics can be set upon a basis which is even reasonably satisfac
tory-or can be made to yield conclusions with which a significant 
number of men are likely to concur. 
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