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I. INTRODUCTION

 In his 1939 article, Samuelson initiated the modern discussion of the gains 

from trade. Concerning himself with a small price-taking country and basing 

his cases on the compensation principle and the axiom of revealed preference, 

he established that the introduction of external trade could make all citizens 

better-off. His approach received a considerable amount of notice, but no 

further result came of it for some time. It was not until two decades later 

that Kemp (1962), along with Samuelson (1962), revived the subject by show-
ing, under a more general condition, that the consumption possibility frontier 
of the post-trade situation lies uniformly outside that of the pie-trade situation.' 
Their findings, however, seem to call for further generalization. 

 Meanwhile, trade theorists have propagated the use of the "social indiffer-
ence" map with the same properties as those of the "individual indifference" 
map. To substitute for the old tool of numerical example, Leontief (1933) 

provided a classic employment of this technique in his analysis of trade equi-
librium. Scitovsky (1942) and Meade (1952), through their efforts to demon-
strate the welfare implications of trade policies, made further contributions

 1 Kemp is concerned with the welfare properties of tariff-restricted trade equilibria (includ-

ing as a limiting case free trade equilibria), providing a proof of the proposition for a general 
n-commodity case. In a separate companion paper, Samuelson illustrates the same point by 
the help of the famous "Baldwin" envelope (see Baldwin (1952)) for a special two-commodity 
case.
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to the methodology, and thus stimulated a  surge of similar analysis. In the 
face of this development, Samuelson (1956) reexamined the conditions required 
to justify the fundamental concept of social indifference. Today, many analysts 
are more critical than ever of this concept, but its use is still prevalent in the 
literature on trade and welfare. 

 Most of the theorists, while employing a social indifference map, assumed 
no allegiance to any particular map as a matter of course, and thus were, in 
reality, puristic in their conclusions. The more policy-oriented economists, 
notably Meade (1955 a, b), often eschewed this nonchalant approach by in-
voking a specific social utility function. Needless to say, the latter restrictive 
convention, though objectionable in many respects, makes it possible to evalu-
ate the welfare of all situations without glossing over the underlying social 
value premises. For instance, per capita real income as a measure of national 
welfare may be justified on the basis of a very special class of social utility 
functions.2 

 This paper is devoted to the study of trade and welfare in general equilibrium 

in which trade in intermediate goods and factor services, as well as the presence 

of non-tradeable commodities, is not excluded.' For this purpose, we propose 

to employ a methodological device which captures the results of different ap-

proaches in one procedure. In the following section the stage will be set for 
our analysis by considering a static competitive economy from a single coun-

try's viewpoint. We shall define the basic concepts of this paper, such as, an 

economic situation, distribution, and competitive equilibrium. In section III, 

there will be the introduction of a welfare criterion, which, with an appropri-

ate re interpretation, will imply each of the afore-mentioned prototypes. In 

section IV, a general theorem of welfare comparison will be presented in the 

form of a simple formula derived from the definition of the country's excess 

demand, the aggregate budget constraint and the welfare criterion. We shall 

then make extensive use of this theorem to analyze a number of important 

issues in trade and welfare. Toward the end of the paper, we will also show 

that our single country's viewpoint is applicable to a group of countries and

 2 We refer here to the crude usage of this measure disregarding the problem of income dis-

tribution. We shall have an occasion to discuss it again in Footnote 15. 
  Most of the existing literature in this field still remains within the confines of the views 

of "trade-as-exchange-of consumer goods." In a famous survey of trade literature Bhagwati 

(1964, p. 42) warns that a vast range of interesting problems applicable to economies using 
intermediate and produced goods, cannot get within the range of analysis until the theorists 

get away from the traditional picture of primary factors and integrated process of production. 
As he carefully notes, however, it does not follow that the present stock of knowledge will 
not survive the required change in the formulation of the models. On the contrary, we should 
make it clear in advance that our investigation will confirm all the traditional welfare propo-
sitions in the presence of trade in non-consumer commodities.
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the world as a whole under appropriate assumptions. Thus, this approach 
will enable us to generalize familiar theses, and, at the same time, simplify 
their derivations. It should be noted that, at several points, we will put forward 
somewhat novel propositions.

II. A TRADING ECONOMY: THE MODEL

 Let us assume that there are n commodities in the world, some of which 
are primary factors and intermediate goods. Imagine the competitive economy 
of a single country engaging in trade with the rest of the world. There are 
three distinct classes of economic agents, namely producers, consumers, and 
the government. A producer is supposed to carry out a production plan which 
is a specification of the quantities of his inputs and outputs. Formally, let 

 Yr be the production set of the jth producer, which is closed in the n-dimen-
sional commodity space and contains the origin. We assume thta it is possible 
for all producers together to dispose of all commodities. A consumers is 
supposed to carry out a consumption plan which is a specification of his con-
sumption of commodities. A consumption plan is made subject to the con-
straint of the consumer's income composed of the value of his endowment of 
commodities, his share in producers' profits and his net transfer receipt. Let 
Xk be the kth consumer's consumption set, which is closed, convex and bounded 
below in the non-negative orthant of the n-dimensional commodity space. The 
set Xk is assumed to be completely pie-ordered by the kth consumer's prefer-
ence relation (denoted by } k). No consumer is satiated in all commodities. 
We abstract from transportation costs and static external economies and dis-
economies. 
  The role of the government, the third class of our economic agent, is mani-
fold. First, it is assumed to tax and/or subsidize various economic activities, 
i.e., production, consumption and external trade. Secondly, it distributes 
income among consumers in a lump-sum fashion by changing the structure of 
individual shares in all income sources. For this purpose, the government is. 
able to impose personal tax-subsidy schemes on incomes derived from the 
ownership of commodity endowment, the share in profits, and the net private' 
transfer receipt. The government's net revenue (or cost) from all the taxes 
and subsidies is assumed to be disposed of by lump-sum transfers to consumers 
to help achieve the purpose of income redistribution.4 Thirdly, the govern-
ment carries out the production and consumption of commodities on its own. 
In this capacity, it is assumed to belong to the first two classes of economic

4 The government's lump-sum taxes and subsidies are exempt from the distortion of price 

system since they effectuate nothing but the direct redistribution of income sources such as 

commodity endowment, profits and transfer receipt among individual consumers .
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agents, i.e., producers and consumers. Together with the absence of exter-

nalities, this simplifies the problem of public production and consumption. 

We shall discuss this point briefly at the end of the  paper.° 

 Let us now turn our eyes to the aggregate picture of our trading economy. 

We use the following basic notation: 

 x, a non-negative n-vector of aggregate consumption.

y,

a,

e 

q, 

P, 

Pc 

Pr 
b,

Y= 

T,

C,

R,

an n-vector of aggregate production; a positive (resp. negative) com-

ponent denotes output (resp. input). 
a non-negative n-vector of aggregate endowment exogenously available 
to the country. 
x — y — a, an n-vector of aggregate excess demand. 
a non-negative n-vector of world price. 
a non-negative n-vector of domestic price. 
a non-negative n-vector of domestic consumers' price. 
a non-negative n-vector of domestic producers' price.° 
a scalar denoting net aggregate transfer from abroad to consumers. 

E; V, the set of all possible y. 
an n x n diagonal matrix of ad valorem rates of tariffs (i.e., taxes or 
subsidies on imports and exports). 
an n x n diagonal matrix of ad valorem rates of taxes or subsidies on 
consumption. 
an n x n diagonal matrix of ad valorem rates of taxes or subsidies on 

production.

 The model allows for the existence of non-tradeable commodities due to the 

international difference of tastes. If commodity i happens to be non-tradeable, 

then the ith component of vector e is identically zero. Similarly, if commodity 

i is not consumed at home, the ith component of x is identically zero, and if 

commodity i is not produced at home, the ith component of y is non-positive. 

Note also that we take into account the consumers' use of primary factors, 

especially in the form of leisure.7 

 It is important to understand the relationships between the four different 

price vectors, q, p, pc, and pr, pertaining to the economy under trade with the 
rest of the world. Needless to say, this difference arises in the presence of 

the governmental intervention in the private transactions via taxes and sub-

 5 For an alternative treatment of public production and consumption, see Diamond and 

Mirrlees (1971). 
 6 We will consider x, y, a and e as column vectors, and p and q as row vectors in what 

follows. 
7 Thus , this model includes as a special case the classical setup in which primary factors, 

especially labor, is not tradeable.
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sidles.8 Let us denote by  ti the ith diagonal element of tariff matrix T, and 
by qti and pi the ith components of q and p respectively. We have then the 
arbitrage relationship 

Ps = qs(1 -f- ti) . 

If to is positive, it represents an import tax or an export subsidy depending on 
whether commodity i is imported or exported. If ti is negative, it represents 
an export tax or an import subsidy. We can rewrite this relationship in matrix 
form as

(1) p=q(I+T) 

where I is an identity matrix. Likewise, we have 

 (2)pa = p(I + C) 

(3)p,.=p(I+R) 

which implicitly define the ith diagonal element c$ of matrix C and the ith 
diagonal element ta of matrix R respectively. If ca is positive (resp. negative), 
it indicates an tax (resp. a subsidy) on the consumption of commodity i. On 
the other hand, if ta is positive (resp. negative), it represents a subsidy (resp. 
tax) on the production, or a tax (resp. subsidy) on the use in production, of 
commodity i depending on whether commodity i is an output or an input in 
the aggregate production process. 

 To delineate the posture of the economy completely, it is also necessary to 
take account of the external conditions with which the economy is faced. The 
net aggregate income transfer b stands for the country's net receipt of purchas-
ing power from abroad available in the form of reparation, aid, personal re-
mittance, and the like. In addition to this, we need to introduce here the 
concept of the "foreign environment" as a catchall terminology representing 
the state of technologies, tastes, commodity endowments, and the governmental 

policies in the rest of the world. In a limiting case in which the country is 
too small to affect the world market significantly, the foreign environment can 
be approximated by the prevailing world price of tradeable commodities. We 
refer to this special case as the state of a price-taking country without any 
monopoly power in world trade. In another limiting case in which the country 
keeps to itself in autarky, the specification of the foreign environment is still 

possible, but evidently irrelevant. 

DEFINITION (economic situation): An economic situation (or simply situa-
tion) S is a specification of the followings.

 8 We assume that the unit of domestic currency is adjusted such that the exchange rate is 
always unity.
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  (i) the set of producers:  Y' for all j; 
  (il) the set of consumers: (Xk, k) for all k; 

 (iii) the government's taxes and subsidies: (T, C, R); 
 (iv) the aggregate endowment and net income transfer: (a, b); 

  (v) the foreign environment. 

DEFINITION (distribution): A distribution V is a specification of the per-
centage share of individual consumers in all income sources.9 

 Given an economic situations S and a distribution V, we assume the existence 
of a (usual) competitive equilibrium such that, under the prevailing prices, 

(a) each producer maximizes his profits over his production set; (b) each con-
sumer maximizes his satisfaction over his budget set; and (c) all markets are 
cleared.10 To write out these conditions of an equilibrium, let a bar on top 
of a vector indicate its equilibrium value. First of all, we write the equilibrium 
condition for producers as 

PrY' ? Pry' for all y' E Y5 

where y5 is the jth producer's production vector. This implies the aggregate 

profit maximization condition 

 (4)pry >_ pry for all y E Y. 

Secondly, the equilibrium condition for cunsumers runs as 

 (5)Xk>kXk for all xk E Xk such that pcxk > poxk 

where xk is the kth consumer's consumption vector. Finally, in an autarkic 
situation, we have 

(6)e<0; pc=0 
for any distribution. In an open-economy situation, we simply have 

(6')qe = b 

for any distribution. As a result of free-disposability and non-satiation, we 
may take all equilibrium vectors to be semi-positive. Condition (6) shows 
the market clearance in an autarkic situation. Some components of e in (6) 
may be negative as some commodities may be supplied in surplus. On the 

9 Thus, if prices are given, a distribution V is a specification of the percentage share of 
individual consumers in the aggregate expenditure, and it can be represented by an interior 
point of the standard simplex. 

 10 In particular, we have in mind an economy similar to the Arrow-Debreu model for the 
existence of competitive equilibria. See, e.g. Debreu (1959) and Nikaido (1968, Chapter 5). 
McKenzie (1959) allows for negative equilibrium prices, the possibility of which we exclude 
by assumption in this paper. The demonstration of an existence theorem is, however, out of 
the scope of the present analysis. The reader interested in this line of inquiry in the cotext 
of the present model is referred to Sontheimer (1971).
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other hand, condition (6') represents the aggregate budget constraint of con-
sumers in an open-economy situation. A positive (resp. negative) component 
of  e in (6') represents the import (resp. export) of a commodity.

 III. INTRODUCTION OF WELFARE CRITERION

 The stage is now set to discuss the fundamentals of the present study. To 
initiate the argument, consider two distinct situations, S' and S", say. Evi-
dently, situation S' can be distinct from situation S" in many different ways. 
We shall assume, however, that the set of consumers is given and in variant 
between the two situations. This implies, among other things, that the set 
of consumers can be independent of the other elements of economic situation 
such as the government's taxes and subsidies, the foreign environment, etc." 
With this assumption on hand, we wish to compare, from consumers' view-

point, the welfare of the two situations S' and S". For this purpose, a brief 
detour is first necessary to pronounce on the criterion under which we plan 
to carry out the comparison. 

 Let us indicate the equilibrium vectors and other symbols relating to S' by 
single primes, and those relating to S" by double primes, and, henceforth, 
omit bars on equilibrium vectors. Let E(S; V) be the set of tuples of equi-
librium vectors (pc, x, ...) for a situation S and a distribution V. 

 DEFINITION (welfare criterion): Situation S" is said to be preferable to 
situation S' if condition pc'x" > pc'x' is satisfied for all tuples (p'c, x', ...) E 
E(S'; V'), x", ...) e E(S"; V"), and for all relevant distributions V' and 
p,.12 
 In a similar vein, the transition from situation S' to situation S" will be 

occasionally said to be beneficial, and the reverse transition harmful under the 
same condition. Thus, a policy change, say, is beneficial if it brings about 
an increase (or at worst non-decrease) in the aggregate real income in the so-
called Paache backward index measure for all relevant distributions. 

 Caveats are in order concerning the scope of all relevant situations. Needless 
to say, the relative desirability of a distribution for any situation can only be 
determined by the specification of one firm or another of social value judge-

 11 It should be understood that some trade in labor is in no way at variance with the given 

set of consumers. At the present level of abstraction, we should be ready to account for the 

possibility that some kind of labor is traded internationally without affecting the set of con-
sumers and the country's endowment of leisure. For example, some laborers are able to offer 

their services for a foreign firm located inside the country. 
 12 Note that the supply of primary factors is already taken care of in the expression pc"x" 

pc"x' since individual consumption sets are defined over the exhaustive n-dimensional com-
modity space.
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ment involving the interpersonal comparison of utility. Thus, in the absence 
of such a specification, we must identify the set of relevant distributions with 
the set of all potentially feasible distributions. In this case, our definition is 
equivalent to the conventional Samuelson-Kennedy criterion. 

 LEMMA 1: Let  p6'x" >_ pc'x' for all tuples (p', x', ...) E E(S'; V'), (p~', 
x", ...) E E(S"; V") and for all feasible distributions V' and V". Then, given 
any distribution V' (resp. V"), there can be no distribution V" (resp. V') such that 
some are strictly better-off, while others are not worse-off, in situation S' than they 
are in situation S".13 

 Proof: Consider a partition of the set of indices K of all consumers into 
two non-empty subsets Kl and K2 such that, for some distributions V' and V", 

                      xki >_ kl xki' for kl E Kl 
and 

xk2 ) k2 Xk2' for ka E K2 , 

where xk' (resp. xk") is an equilibrium consumption vector chosen by the kth 
consumer in situation S' (resp. S"). Then, from (5), we must have 

p"xki' < pc" xki for kl E Kl , 
and 

pc'xk2' < p"xki for h2 E K3 . 

(Otherwise, the choice of xk" would be contradicted.) But this implies 

E Pc'xk„ < E Pc"XV 
keKkeK 

or 

Pfc'x" < P~'x' 
which contradicts the hypothesis. I 

 The message is somewhat unsatisfactory in light of the compensation princi-

ple. Under the same condition, one may wish to establish the unambiguous 
proposition that, given any feasible distribution V', there exists a feasible dis-
tribution V" such that none is worse-off in situation S" than in situation S'. 
The latter proposition is certainly true in the special case in which all con-
sumers have identical tastes and identical shares in all income sources as the 
only feasible distribution. In general, however, we cannot make this point 
without investigating the problem of the existence of competitive equilibrium 
which lies outside the scope of the present study.14 

  Alternatively, it is often assumed that there exists a certain social value 

judgement ordering the set of feasible distribution for each situation, and that 
the government redistributes income accordingly so as to achieve a best feasible 

 13 This result is first observed by Samuelson (1950) and later generalized by Kennedy (1954). 
Kemp (1962) employs essentially the same reasoning in his discussion of gains from trade.
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distribution. In this case, the set of relevant distribution reduces to the set 
of best feasible distributions. Thus, if the set of feasible distribution V" con-
tains the set of feasible distribution V', the condition given in our definition 
of welfare criterion evidently implies the non-deterioration of social welfare 
as a result of the transition from situation S' to situation S". It is, however, 
only under some further assumptions that the use of a well-behaved social 
indifference map is known to be legitimate. Once we assume the existence 
of a social indifference map, we are able to abstract from individual consumers 
and concern ourselves only with the social consumption set X which is convex 
and completely pie-ordered by a social preference relation (denoted by ). 
Relevant distribution V is then uniquely determined for each situation S, and 
the set of consumers is represented simply by the consumption set and prefer-
ence relation, (X; >-).18 In this context, it is worthwhile to call attention to 
a possible property of preference relation  } and its implications. 

DEFINITION (convexity of preference relation): Preference relation } is 
said to be strongly convex if x" x' for distinct x', x" E X implies Ax" ~--

(1 —2)x'>-x'(0<A< 1)16 

  LEMMA 2: Suppose that preference relation > is strongly convex. Then, pc'x"> 

po'x' implies x" >- x', where x' (resp. x") is an equilibrium aggregate consumption 
vector in situation S' (resp. S").

 14 One may , however, proceed in the desired direction as follows. Given (pc', x', ...) E 
E(S'; V'), show that it is possible to achieve a distribution V" for situation 5" such that 

pc"xk" = (pc" xk' Ipc"x')pc"x" 

where (pc", x", ...) E E(S"; V"). Then, pc" x" >_ pc" x' implies 

pc" xk" > (pc" xk' 1pc"x')pc"x' = pc" xk' . 

Thus, from (5), we obtain xk" y k xk-, 
is See Samuelson (1956) and Negishi (1965) . Chipman (1965) gives an extensive survey of the 

retated literature. Consider a limiting case where there is an additive social utility function 
with every consumer possessing an identical, linear homogeneous utility function. Write the 
social utility as 

F(pc) = E u(xk(pc)) 
                                             keK 

where u denotes the utility function common to all consumers and xk(pc) the consumption 

vector chosen by the kth consumer at price pc. Since u is linear-homogeneous, we obtain 

F(pc) = u(x(pc)) where x(pc) = E xk(pc) . 
keK 

At each price pc, u(pc) is maximized over the set of the aggregate consumption vectors x such 
that pox < pox(pc). In this case, we have a social indifference map regardless of the state of 
distribution. In fact, all distributions are deemed equally good. Thus, our welfare criterion 
degenerates to the crude convention of measuring social welfare in terms of per capita real 

income with no reference to distribution. 
 16 For a discussion of convex preference relation , see, for example, Debreu (1959), pp. 59-61.
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  Proof: To the contrary, suppose x' x". Then, by the strong convexity 
of ,  we  have  Ax' + (1 — 2)x" >- x" (0 < < 1), where Ax' + (1 — 2)x" E X 
bytheconvexityof X. Butx>_ximpliesx"Ax'(1—"x YYPQ""P~"'PP~""P~"L+()l 
thereby contradicting the choice of x" (see (5)). I 

 Thus, if a social indifference map is assumed to exist with surfaces strictly 
convex toward the origin, our welfare criterion can be seen to give a sufficient 

(but by no means necessary) condition for a strict increase of social welfare 
from situation S' to situation S". This conclusion may also be extended to 
the economy with non-consumable commodities provided that preference re-
lation is strongly convex in the space of consumable commodities, and that 
there is no surplus in the supply of non-consumable commodities. In any case, 
it is vital to bear the above result in mind in interpreting the forthcoming 

propositions in proper relation to the traditional analyses of trade and welfare.

IV. A GENERAL THEOREM ON WELFARE COMPARISON

 Leaving the discussion of welfare criterion, let us now turn to the central 
theme of this study. To avoid unnecessary repetition of similar reasoning, 
we wish to provide here a general theorem of welfare comparison focusing 
upon a basic formula comparing the welfare of two situations S' and S". Simple 
as it is, the formula contains most of the important recults in the area with 
which we are concerned, and will serve as a cornerstone of the subsequent 
analyses. 
 Suppose that S" represents a situation under trade. Our strategy is to break 

down into several meaningful constituents the expression po'(x" — x'), i.e., the 
change in the aggregate real income in the Paache sense involved in the transi-
tion from situation S' to situation S". To carry this out, first recall the defi-
nition of excess demand:

(7) e=x—y—a.

Applying equations (1), (2), and (3) to situation S", we get

(8) P:, _ q„ (I + T")(I + C")

 (9)Pr' = q"(I + T")(I + R") . 

From (7) and (8), we are able to write 

 (10) pi; (x" — x') = q"(I + T")(I + C"){(e" + y" + a") — (e' -{- y' -E- a')] 
                = q"(e" — e') + q"T"(e" — e') +. q"(I + T")C"(x" — x') 

+ q„ (I + T"){(y" — y') + (a" — a')) . 

In light of (1), (2), and (9), we find
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 (11) q"(I T") = p" = pT — p^'R'^ . 

Substituting (11) into (10), we obtain the desired decomposition as follows: 

  (12) Pc,(x" — x') = q"(e" — e') -j- q"T"(e" — e') p"C"(x" — x') 

+ p^'R„(y, _ y") -I- p'(y" — y) + P"(a" — a') 

  THEOREM 1: If condition 

  (13) q"(e"_e')+q"T"(e"—e') p"C"(x"—x') 

+P^,R„(y^_y")+Pr'(y"-y)+p"(a"-a')>0 

is satisfied for all tuples (p'e, x', ...) e E(S'; V'), x", ...) E E(S"; V"), and 

for all relevant distributions V' and V", situation S" is preferable to situation S'. 

Proof: Straightforward from the definition of welfare criterion and equa-
tion (12). 

  Each term in condition (13) can be interpreted as a component of the real 
income change in the Paache sense. Thus, the term q"(e" — e'), if positive, 
shows the gain in the trade deficit from situation S' to situation S" if world 

prices remain unchanged, or q' = q". Likewise, the terms q"T"(e" — e'), 
p'^C'^(x" — x') and p"R"(y' — y") indicate in turn the gain in the government's 
net revenue arising from tariffs, taxes and subsidies on consumption, and taxes 
and subsidies on production on the assumption that q' = q", p' = p", C' = C" 
and R' = R". The terms p;.'(y" — y') and p"(a" — a') show respectively the 

gain in producers' profits and the income from endowment if p' = p" and 
Pr =Pr• 

  The lengthy expression of condition (13) may obscure its intrinsic usefulness 
for analytical purposes. In what follows, however, we shall often (but not 
always) assume that the set of producers and the aggregate endowment are 
constant between situations S' and S".17 This implies 

                      a'=a„. Y,=Y^,. 

Under this assumption, the profit maximization condition (4) implies 

  (14)PAY" — y') + P"(a" — a') = PAY" — y^) > 0 . 

Furthermore, we shall examine the effect of tariffs and other kinds of taxes and 
subsidies in isolation to focus upon its feature in sharp relief. Therefore, it 
will be convenient to have the simplified version of the previous theorem on 
hand. 

  THEOREM 2: Assume that a' = a" and Y' = Y". (i) Let C" = R" = 0. Then, 
if condition

17 Again , this should not be regarded as inconsistent with trade in primary factors.
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 (15)q"(e" — e')  + q"T"(e" —. e') 0 

is satisfied, situation S" is preferable to situation S'. (il) Let T" = R" = 0. 
Then, if condition 

 (16)q"(e" — e') ,+ p"C"(x" — x') z 0 

is satisfied, situation S" is preferable to situation S'. (iii) Let T" — C" = 0. 
Then, if condition 

 (17) q„(e^,—e)+P„R„(y'_y„)>0 

is satisfied, situation S” is preferable to situation S'. 

 Proof: Straightforward from Theorem 1 and (14). I I 

 Note that, in the statement of Theorem 2, we have tacitly avoided the com-

plete enumeration of conditions as found in Theorem 1. In order to alleviate 
scholastic wordiness, we shall follow this convention hereafter in the belief 
that no confusion is thereby incurred. 

 Now, suppose that S', as well as S", represents an open-economy situation. 
By virtue of (6'), we can then write 

 (18)q"(e" — e') = (b" — b') + (q' — q")e' 

where the term (b" — b') indicates the gain in the net aggregate transfer from 
abroad, and the term (q' — q")e' the terms of trade improvement in the 
Laspeyres sense, from situation S' to situation S".18 In this case, we are able 
to rewrite condition (13) accordingly. In particular, conditions (15)-(17) 
become 

 (15') (b"—b')+(q'—q„)e'+q"T"(e"—e')>0 

(16') (b"—b')+(q'—q")e',+p"C"(x"—x')>0; 

(17') (b"—b')+(q'—q")e'+p"R"(y'—y")>0. 

We shall discuss in detail the more important economic implications of these 
results in the following pages.

                V. THE GAINS FROM TRADE REVISITED 

 Some trade is preferable to no trade. Although this is one of the most 
familiar dicta in economics, one must be careful about the exact bearing of 
the adjective "some". For instance, Bhagwati (1968 a) elucidates a distinction 
between trade restricted by tariffs and trade restricted by taxes and subsidies 
on domestic consumption and production. Let us start out by restating the 

 18 Note that if the price of an export (resp. import) commodity increases (resp. decreases) 
from situation S' to situation S", the term (q' — q")e' will have to be, ceteris paribus, positive.
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celebrated theorem, originally formalized by Kemp (1962) and Samuelson 

(1962). We use 

 DEFINITION (free trade): Free trade is an open economy situation with 
neither tariffs nor domestic taxes and subsidies, i.e. T = C = R = 0. 

 With this in mind, we are able to state 

PROPOSITION 1: (1) Free trade is preferable to no trade. (il) Trade restricted 
by taxes on imports and/or exports is preferable to no trade.19 

 But we can in fact establish a more general proposition which applies to 
trade under tariffs comprising subsidies as well as taxes. Let us introduce 

DEFINITION (self-financing tariffs): Tariffs are said to be self-financing if 
the net tariff revenue is non-negative. 

 Needless to say, there are self-financing tariffs when trade subsidies are vir-
tually financed out of the proceeds from trade taxes. To isolate the gains from 
trade, we assume that the net aggregate transfer is null. 

 PROPOSITION 2: Trade under self-financing tariffs is preferable to no trade. 

 Proof: We identify no trade with situation S' and trade under self-financing 
tariffs with situation S" in Theorem 2-(i). As we assume b" — q"e" = 0, we 
can rewrite condition (15) as 

                       q"T"e" — p"e' > 0 . 

Note that q"T"e" is the net tariff revenue which is assumed to be non-negative. 
From (6), e' < 0. Since p" > 0, condition (15) is satisfied. I I 

 Proposition 1 follows at once as a corollary. Clearly, the proof remains 
valid even if some commodities are free and some others are not available in 
the pie-trade situation. Thus, proposition 2 covers trade arising from "vent 
for surplus" (see Myint (1958)) as well as trade based upon availabilities (see 
Kravis (1956)). To our knowledge, this is the most comprehensive result ever 
obtained on the gains from trade.2° 

 Let us turn to trade restricted by taxes and subsidies on consumption or 

production. It differs from trade restricted by tariffs in that it creates a dis-
crepancy between consumers' price and producers' price in the domestic 
market. In the words of Bhagwati and Ramaswami (1963), trade restricted 
by domestic taxes and subsidies brings in perverse distortions along with trade, 
while trade restricted by tariffs simply opens up the country. This generates 
a subtle, but definite dissimilarity between the two situations because of the. 

'9 By the same token, trade restricted by quotas is preferable to no trade. See Kemp (1964), 
p. 166. 

 20 Both Kemp and Samuelson avoid the discussion of trade with subsidies.
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fact that consumers' price counts in the ultimate analysis of welfare economics 
as discussed above (Section III). 

 Now, let autarky correspond to situation  S', and trade restricted by domestic 
taxes and subsidies to situation S" in Theorem 2-(il) or 2-(iii). We then obtain 

 PROPOSITION 3: If condition 

 (19) p"C"(x"—x')>_0 

is satisfied, trade restricted by taxes and subsidies on consumption is preferable to 
no trade.

 PROPOSITION 4: If condition 

 (20)p"R"(y' — y") > 0 

is satisfied, trade restricted by taxes and subsidies on production is preferable to 
no trade."l

 The proofs are straightforward from Theorem 2-(il) or 2-(iii) and omitted 
here. Concerning Proposition 3, we may presume 

c7>_0 if ey'>0; cz'<0 if e7<0 

since taxes and subsidies are supposed to restrict trade. Thus, for instance, 
condition (19) will be satisfied if x%' > xi for all i such that e7 > 0, and if 
xz' < x• for all i such that ey' < 0. An interesting special case is the situation 
in which taxes are levied only on the consumption of foreign luxuries una-
vailable in autarky. Another less interesting special case is an exchange econo-
my in which production has no role to play. Generally speaking, however, 
the sign restriction on the matrix C" is not sufficient to exclude the possibility 
that condition (19) fails to hold. A similar conclusion will apply to Propo-
sition 4. To push this point further, Bhagwati (1968 a) constructs examples 
in which no trade is preferable to trade restricted by domestric tax-subsidy 
schemes. 
 Thus, it is not correct to presume that restricted trade is preferable to no 

trade regardless of the manner of restriction. A fortiori, it is fallacious to say 
that any trade is preferable to no trade. Consider for example a predatory 
trade which involves free transfer of national scarce resources. We have ruled 
this out in this section by assuming the absence of (negative or positive) income 
transfer to consumers. But we have not thereby eliminated situations not

 21 These two propositions correspond to the result of Kemp and Negishi (1970 , theorems 3 
and 4), which came to our notice after the completion of this study. They interpret condi-
tions (19) and (20) rather narrowly assuming that the same tax-subsidy scheme exists before 

and after trade. As is clear from the derivation of these conditions, this assumption is not 
necessary. We can freely identify situation SI with any autarkic situation in regard to the 
domestic taxes and subsidies.
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quite dissimilar to a predatory trade. Take for instance trade saddled with 
tariffs which are not self-financing. It occurs only if the government finances 

the net tariff cost by lump-sum taxes, and therefore resembles a combination 

of trade and negative income transfer. The autarkic situation may well be 

better than such trade.

VI. THE TERMS OF TRADE IMPROVEMENT AND PRICE DIVERGENCE

  It is a common presumption that the gains from trade will be greater, the 
more the external prices "diverge" from those of the autarkic state. Samuelson 
(1939) muses over the problem, but quickly leaves it only asserting that his 
answer is in the  affirmative. Kemp (1964) suggests a useful concept of price 
divergence; Krueger and Sonnenschein (1967) adopt Kemp's concept to sub-
stantiate the price divergence conjecture to some extent; and yet Kemp (1969, 
p. 266) finally concludes that this speculation is false. In this section, we 
shall generalize Kemp's definition of price divergence, and argue that the classi-
cal conjecture is not entirely unfounded. 

 We wish, however, first to clarify the welfare implication of the terms of 
trade improvement. It will turn out to be fundamental to the price divergence 
thesis. Let q' and q" be the external price vectors found in two different 
trading situations, S' and S". Suppose that there are no tariffs and no domestic 
taxes and subsidies in both the situations, and that an autonomous improve-
ment of the terms of trade in the Laspeyres sense takes place in the transition 
from S' to S" with everything else being unchanged. It is then immediate to 
reestablish the noted Krueger-Sonnenschen theorem in the present general 
context.

  PROPOSITION 5: If free trade prevails, the terms of trade improvement in the 
Laspeyres sense is beneficial.22 

  Proof: By hypothesis, Theorem 2 is applicable. Let T" — C" — R" = 0 
and b' = b". Then, conditions (15')-(17') reduce to (q' — q")e' > 0. As noted 
above, the terms of trade improvement from 5' to S" means (q' — q")e' > 0, 
and the condition is satisfied with strict inequality. II 

 To proceed to a rehabilitation of the price divergence thesis, we want to be 
able to compare alternative external prices in their relation to the autartic 

price in an appropriate manner. For this purpose, we propose to normalize 
all price vectors such that their components add up to unity. This procedure 
is necessary only for the rest of this section in which we continue to concern

 22 See Krueger and Sonnenschein (1967) , pp. 123-124, and also Kemp (1969), pp. 262-265. 
Our theorem 2 gives a more general result regarding a trading situation with tariffs or other 
taxes and subsidies.
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ourselves with free trade situations  vis-a-vis the autarkic situation.23 Let p° be 
the autarkic price vector. For any external price vector q, one can define a 
diagonal matrix D such that 

 (21) q=p°(I+D)• 

Denoting by di the ith diagonal entry of D, we then have 

dz = (q, — Alp? 

In the following, we shall associate D (resp. di) consistently with q (resp. qti). 
For example, we shall write 

           q' = p°(I + D') , q" = p°(I + D"); 
dz = (q2 — p°)tp°. , di' = (qt — p°)tp° , etc. 

Let us consider 

DEFINITION (price divergence): An external price vector q" is said to diverge 
more from ,the autarkic price vector p° than does q' if 

  (i) dz' < di for all i such that dz < 0 ; 
  (il) d:' >_ d' for all i such that d% > 0 ; 
 (iii) d :' = dz for all i such that da = 0 

with at least one strict inequality. 

  This definition seems intuitively natural as a characterization of the notion 
of price divergence, and contains the concept of Kemp (1969, p. 266) as a 
special case. According to Kemp, q" is said to diverge from p° by more than 
does .q' if q" can be expressed as a convex combination of q" and p°, i.e. 

q'=Aq"+(1 —2)p° (0< < 1). 

Obviously, this condition is satisfied if and only if Adz' = dz for all i in our 
definition. 
  Given the autarkic price vector p°, let us now define a binary relation "v" 
such that q"'q' means "q" is more divergent from p° than is q'." One can 
easily show that the relation "v" satisfies transitivity. Given a reference ex-
ternal price vector q° in addition, we may define a set of external prices 

Q(p°, q°) {q I qhq°} U {q°} 

For q Q(p°, q°), we introduce the hypothesis. 

  (H)dz < 0 for all i with ea > 0 
di > 0 for all i with ez < 0 

where eti is the ith component of excess demand vector e associated in equi-
librium with price vector q. This means that the autarkic prices of importables 

  23 The price normalization is permissible when we assume away all taxes and subsidies.
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are higher and those of  exportables are lower than the corresponding external 
prices. It also implies 

el 0 according as e° > 0 

where a°• is the ith component of vector e° associated with the reference price 
vector q°. This means that the import-export pattern remains invariable for 
all q E Q(p°, q°).24 The price divergence conjecture may now be formalized 
as 

PROPOSITION 6: Under hypothesis (H), for any q', q" E Q(p°, q°) such that 

q"vq', free trade under price vector q" is preferable to free trade under q'. 

 Proof: Let S' represent free trade under q', and S" free trade under q". 
By hypothesis, we then have 

di— >0 for all i such that e•>0; 

dz—d:'<0 for all i such that ea<0. 

Hence, form (21) 

(q'—q")e'=p°(D'—D")e'>0. 

That is, q" represents a terms of trade improvement in relation to q', and the 
desired conclusion follows from Proposition 5. I I 

 Note that Proposition 6 is stated so as to capture "the greater, the more" 

property of the price divergence thesis. In fact, we may suppose q"q° and 
conclude that free trade under q' is preferable to free trade under q°, and that 
since q'vq', free trade under q" is more preferable than free trade under q' to 
free trade under q°. In this case, we also note 

(go —q")e°> (q°—q')e)>0. 

In words, q" means a greater terms of trade improvement over q° then does 

q'. The converse of this relationship is, however, generally untenable as il-
lustrated by Krueger and Sonnenschein (1967, p. 127). But consider a subset 

Q of Q(p°, q°) such that either q'vq" or q'vq' must hold for q', q" E Q. The 
set Q is not empty since, given p° and q°, one can always find a pair of price 
vectors for which the specification is satisfied. Now suppose (q° — q")e° > 

(q° — q')e° and q'Vq". The former implies 

                       (q' — q")e° > 0 .

 24 These assumptions are not at all novel in the literature on the pattern of trade . They 

reflect the doctrine of comparative advantage that a country's pattern of trade is determined 
by its autarkic cost structure vis-a-vis the external cost structure. As Inada (1967) demon-
strates, however, the possibility of locally unique multiple equilibria undermines their intui-

tive plausibility.
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But, under hypothesis (H), the latter implies q' — qi' S 0 for e° > 0 and 

qz — q•' > 0 for e° < 0 yielding a contradiction. Thus, we can generalize the 
trasitivity theorem entertained by Krueger and Sonnenschein as follows. 

PROPOSITION 7: Given p° and q°, and under hypothesis (H), more of the terms 
of trade improvement is preferable to less of it if brought about by a shift within 
a subset Q of the price set Q(po, qo) 

 To illustrate the purpose of this seemingly pedantic section, let us consider 
a small country who exports a few primary goods (e.g., tea and textiles), and 
imports a large number of intermediate goods and factor inputs (e.g., machines 
and oil) unavailable in the autarkic state. For such a country, the higher the 
world prices of tea and textiles, or lower those of machines and oil, the greater 
will be, ceteris paribus, the gains from free trade unambiguously. The country's 
technology and preference structure are such that it cannot change its obvious 
import-export pattern under all circumstances. The price divergence thesis 
is perhaps meant to convey this kind of message, and there is no reason to 
disregard the grain of truth it carries.

VII. RANKING OF POLICIES UNDER TRADE

 Tariffs and other forms of the government intervention in the economy have 
furnished one of the most exciting topics for economists. For example, using 
the two-by-two model of international trade, trade theorists have , rigorously 
established that, under certain fundamental conditions, an increase in the level 
of tariffs will improve the country's terms of trade, but will diminish the 
volume of exports.25 In the present study, however, we are not directly con-
cerned with the result of comparative statics per se. Rather, the burden of 
this section is to derive, from our general theorem, some additional welfare 
statements regarding ranking of policies under trade. 

 We compare here two situations under trade which differ from each other 
only in the government's taxes and subsidies, (T, C, R). Thus, Theorem 2 is 
applicable with b' - b", and conditions (15')—(17') simplify to 

 (15") (q'—q")e'+,q"T"(e"—e')]0 

 (16") (q' — q")e' + p"C"(x" — x') 0 

 (17") (q'—q,,)e, p,,R,,(y,—y")>0. 

 To refresh memory, the first term on the left-hand side of each condition 
represents the terms of trade change occuring in the transition from S' to S". 
The second term, on the other hand, expresses the complicated effect of the

25 See , for example Mundell (1960), pp. 86-90, and Jones (1969).
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change in the volume and composition of trade, consumption, or production. 
When the change in profits  p,'.'(y" — y') is of the second-order magnitude, con-
ditions (15")—(17") correspond to the dichotomy of welfare change a la Meade 

(1955 a). 
 It is conceivable and often likely that the two effects work in the opposite 

directions. First consider free trade as situation S'. The introduction of, 
say, some protective tariffs may contract the country's volume of trade, but 
improve the terms of trade. Consider the latter situation with tariffs as situa-
tion S", and suppose that, in the presence of a well-behaved social indifference 
map, condition (15') is satisfied. Then, in view of Theorem 2-(i), the tariffs 
will be said to be beneficial. Given such tariffs, one may proceed to examine 
the welfare effect of successive increases (or decreases) in the level of tariffs— 
each time applying Theorem 2-(i) as above—until condition (15') is no longer 
tenable. This process of searching for the optimal level of tariffs underlies the 
reasonings of the MacDougal-Jasay cases for curtailing foreign investment, as 
well as the Bickerdike-Edgeworth argument for protective tariffs, envisioned 
in the simpler models of trade.28 The same conjecture will also be applied to 
the restriction of trade by means of taxes and subsidies on domestic consump-
tion or production.27 

 The country may, however, be too small to affect the terms of trade sig-
nificantly via a change in the government's taxes and subsidies. For simplicity, 
suppose that the world price of tradeable commodities is completely inde-

pendent of the country's imports and exports. On this assumption of a price-
taking country, we shall investigate various policy problems for the rest of 
this section. To start with, consider Kemp's argument (1964) that the lower 
the level of tariffs, the greater will be the gains from trade in this special case. 
As Bhagwati (1968) points out, this conclusion is not generally supportable. 
From Theorem 2-(i), we can instead state 

PROPOSITION 8: If condition 

 (22)q"T"(e" — e') > 0 
is satisfied, a change in tariffs (and the abolition of domestic taxes and subsidies 
if any) from situation S' to situation S" is beneficial for a price-taking country. 

  Proof: Since the world price of tradeable commodities is constant, we have 
q'e' = q"e'. Therefore, condition (15") reduces further to (22). I 

  Consider, in particular, a uniformly proportionate variation of tariffs on the

 26 Jones (1967) presents a synthesis of the two cases in a capital-mobile , Heckscher-Ohlin 
model. 

 27 Provided , of course, that there is a non-empty set of domestic tax-subsidy schemes prefer-
able to free trade, not to mention the autarkic state.
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.assumption that: situation S' is possessed of-some tariffs T'. In this -case we 
have 

.T"=.aT' (a>0). 

Condition (22) can therefore be rewritten as 

q"T"e" > aq'T'e' . 

That is, the. rate of increase (resp. .decrease),in the:net.tariff revenue _is not less 
.(resp.greater) than the ,uniform 'rate ;of tariff increase (resp.:decrease). 

We ,can simplify conditions . (16") and . (17") in a: similar fashion. If T" = 
CC" = R" = 0, these conditions are .all satisfied by -equality. Hence, we are 
,able to state

PROPOSITION 9: Free trade is preferable to any manner of restricted trade for 
a price-taking country. 

  In practice, the government -often ,pursues policies to -achieve specific objec-
tives of its own.28 For instance, it may wish to raise .a fixed-amount-of revenue 
by means other Than lump-sum .taxes.29 The -.commodity tax structure which 
minimizes the harm to consumers in such a case is investigated by.Dixit-(1970). 
One of his results can be extended to the present model with considerable 
gains in generality as well as in interpretation. 

,PROPOSITION 10: Given a fixed amount of government's revenue, trade with 
-appropriate uniform-rate taxes on consumption is preferable, for a price-taking 
country, to a situation with tariffs and/or other domestic taxes and subsidies. 

  Proof: Let S""be the trading-situation with uniform-rate taxes on consump-
tion, and S' any other situation. Since a fixed amount of government's revenue 
is raised in -both S' and S", we have b' = b" = q"e" = q'e'. For a price-taking 
country, we observe 

         p"C"(x" — x') = p"C"(e" +, y" + a" — e' — y' — a') 
                    = c„q„(e, — e) -I- c"p"(y" - y) 

                   = c"P"(y" - y) 

where c" is the common rate of taxes on consumption such that c"p"x" = —b" . 
                                                        Hence, from conditions (4) and (16"), follows the assertion. I I 

 This result shows that if the government is to raise a fixed amount of revenue, 
a uniform-rate consumption tax scheme is the appropriate policy optimal among 
all possible mixes of tariffs and domestic taxes and subsidies. Aside from its 
allowance for intermediate and non-tradeable commodities, Proposition 10 is, 
therefore, more comprehensive than the statement that a uniform consumption 

 28 Bhagwati (1971.) gives -a detailed taxonomic account of some of such policies. 
 29 Perhaps for the purpose of reparation payment or economic aid to the Test of the world.
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tax structure is  better than differentiated consumption tax structure as-a means 
to provide the government with - a given sum of purchasing power." 

 On occasions the government may also wish to restrict the value of certain 
imports or exports, the value of certain consumptions, and the value of certain 
outputs or inputs at some fixed levels other than those of free trade. The 

policy problems which arise under such circumstances are discussed by Johnson 
(1964) and later elaborated by Ray (1971). Our method enables us again to 
give •.a thoroughgoing treatment of these issues. 

PROPOSITION 11: Given a fixed value of certain imports (resp. exports), trade 
with appropriate uniform-rate taxes or subsidies on those imports (resp. exports) 
is preferable, for a price-taking country, to a situation with other tariffs and/or 
domestic taxes and subsidies.

 Proof: Consider trade with appropriate uniformate tariffs as S", and any 
other situation as S'. Let t" be the common rate of tariffs applied to the group 
of imports orexports the value of which is to be restricted. Let 4" be an n-
vector obtained from q" by -merely replacing the prices of non-restricted com-
modities with zeros. By hypothesis, we then get 

                 q"T"(e" — e') = t"(q'^e" — 4"e') 

where re" and 4'e' indicate the given value of imports or exports of the 
commodities under restriction. Since 4'e' = re' for a price-taking country, 
condition (22) is satisfied by equality. I I 

 Likewise, we can establish

 PROPOSITION 12: Given a fixed value of consumption of certain tradeable com-
modities, trade with appropriate uniform-rate taxes or subsidies on the consumption 
of those commodities is preferable, for a price-taking country, to a situation with 
tariffs and/or other domestic taxes and subsidies. 

 PROPOSITION 13: Given a fixed value of output (resp. input) of certain tradeable 
commodities, trade with appropriate uniform-rate taxes or subsidies on the output 

(resp. input) of those commodities is preferable, for a price-taking country, to a 
situation with tariffs .and/or other domestic taxes and subsidies.31

3° -Dixit considers this problem in the context of a closed economy on the assumption that 

all supply prices are constant and that there is a positive net transfer of purchasing power to 

consumers from somewhere like manna from the heaven. For a closed economy in which 
we have no terms of trade effect to worry about, Dixit's restrictive assumption is in fact un-
essential to the desired result. 

 31 Note that these two propositions are concerned only with the case where the constrained 

variable is the value of consumption or production of tradeable commodities. The result does 
not extend to the case with restricted value of consumption or production of non-tradeable 

commodities.



58 MICHIHIRO OHYAMA

  Finally, it is most conceivable that tariffs and other forms of restrictive 
measures are invoked by the government to fix the volume of certain imports 
or exports, the volume of certain consumptions, and the volume of certain 
outputs or inputs at some assigned levels other than those of free trade. Work-
ing with a two-commodity model, Johnson (1964) illustrates the principle that 
tariffs are superior to domestic taxes and subsidies for the purpose of restricting 
the volume of imports. Similarly, Corden (1957) shows that a production 
subsidy is less costly than a tariff in achieving a given level of the import-
competing production. Bhagwati and Srinivasan (1969) study the case in 
which the use of a factor in production is restricted as well as the case in 
which the consumption of a commodity is the constrained variable. It is an 
easy matter to generalize these diverse results and place them in the common 
analytical perspective of this paper.32 

  PROPOSITION 14: Given a fixed volume of certain imports (resp. exports), trade 
with appropriate tariffs on those imports (resp. exports) is preferable, for a price-
taking country, to a situation with other tariffs and/or domestic taxes and subsidies. 

  Proof: Let the trading situation with appropriate tariffs be represented by 
S", and any other situation by S'. Since the volume of restricted imports or 
exports is given and invariable for both S' and S", we have  ez  =  ea' for tz' 0, 
implying that condition (22) is satisfied by equality. 

  Similarly, we can prove 

  PROPOSITION 15: Given a fixed volume of certain consumptions, trade with 
appropriate taxes or subsidies on those consumptions is preferable, for a price-
taking country, to a situation with tariffs and/or other domestic taxes and subsidies. 

  PROPOSITION 16: Given a fixed volume of certain outputs (resp. inputs), trade 
with appropriate taxes or subsidies on those outputs (resp. inputs) is preferable, 

for a price-taking country, to a situation with tariffs and/or other domestic taxes 
and subsidies. 

 Propositions 11-16 confirm the point recognized by Bhagwati (1971) that 
when distortions have to be introduced into the economy in order to constrain 
the value of certain variables, the optimal (or least-cost) method of doing this 
is to choose that policy-intervention which creates the distortion affecting di-
rectly the constrained variable. In a controversial article, Lipsey and Lancaster 

(1956-1957) claim that there is no a priori way to judge between sub-optimal 
situations. Their claim is valid only if little is known a priori. In fact, our

 32 Tan (1971) also extends these results to three special models which allow for inter-industry 

linkages, the use of intermediate goods, and non-tradeable commodities. Our method provides 
an alternative and more general treatment of the problem.
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results suggest that policy makers should be able to survive by the 

their wisdom and expert knowledge.33
help of

 VIII. ECONOMIC GROWTH AND UNILATERAL TRANSFER

 We have so far confined our attention to the economy with immutable 
technology and constant endowment. From the standpoint of this study, 
however, there is no special reason for us to adhere to this convention. After 
all, technology, as well as endowment, is just one of the structural determi-
nants of the economy such as the foreign environment, the government taxes 
and subsidies, etc. Technological progress, along with endowment expansion, 
serves as a major factor in economic growth which is supposed to increase 
economic welfare under ordinary circumstances.34 Nonetheless, they can be 
actually harmful to a country engaged in external trade. It is because of this 
ambiguity that we wish to discuss economic growth and also touch upon the 
comparable transfer problem. 

 Let us consider here trading situations with only tariffs since our method 
will apply readily to other cases. Suppose that an economic growth has 
changed situation S' into situation S". The difference between the two is 
assumed to consist only of some technological progress and endowment ex-
pansion giving rise to the economic growth. Thus, we have to leave the 
hypothesis of Theorem 2 and instead postulate 

           a"  > a' (a" * a') ; Y" D Y' (Y" # Y') 

From Theorem 1, we obtain

 PROPOSITION 17: If condition 

(23) (q'—q")e'+q"T"(e"—e')-f-p"{(y"—y')+(a"—a')}>0 

is satisfied, the economic growth is beneficial. 

  Proof: By assumption, we have C" — R" — 0, and therefore, p;' = p". 
Also, b' — b" implies q"(e" — e') — (q' — q")e'. With these relationships, 
condition (13) simplifies to (23). I I 

 Note that the third term on the left-hand side of condition (23) contains the 

gain from the growth and is assumed to be positive. We cannot, however,

33 Likewise, Bhagwati and Ramaswami (1963) asserts that a tariff is not necessarily superior 

to free trade in the presence of domestic distortions. But this assertion is also misleading. 
Using the same model, Ohyama (1972), along with Kemp and Negishi (1969), demonstrates 
the existence of a tariff superior to free trade. 

34 In this statement we consider endowment expansion as the phenomena such as the natural 

growth of cattle and timber woods. Naturally, we must except population growth which 
affects the set of consumers.
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be so sure of  the  -  sign of the first and second 'terms. Bhagwati (1958), for 
instance, argues that economic growth may lead to-a sufficientlyaccute terms 
of trade deterioration imposing a loss of real income to override the primary 

gain from the growth itself. He aptly names this phenomenon "immiserizing 
growth".35 Appropriately reinterpreting Theorem 1, we readily get 

PROPOSITION 18: If condition 

(24) (q" _ q')e" ,+. q'T'(e' — e") — p'{(y" — y') -}- (a" — a')) > 0 

is satisfied, the economic growth is harmful. 

 Now, the term (q" — q')e", if positive, measures the terms of trade deterio-
ration in the Paache sense due to the economic growth. On the other hand, 
the term p'{(y" — y') -f- (a" — a')) measures the gain in profits and endowment 
income in the Laspeyres sense. In the absence of tariffs, immiserizing growth 
will occur if 

(q" - q^)e^^ > p^{(y^^ - y) -F- (a^' - a')) 

that is, if the unfavorable terms of trade effect outweighs the growth effect. 
Thus, an export-biased expansion may not be felicitous when the world is not 
ready to absorb the additional output only with a moderate fall in price. 

 Consider now a small growth in a price-taking country which does not affect 
the world price of tradeable commodities. Under free trade there can be no 
dimunition of the growth gain. If there are tariffs, however, even a country 
without any monopoly power in world trade is not completely exempt from 
immiserizing growth. Since we assume T' = T", sufficient condition for that 
eventuality is written as 

q'T'e'—q"T"e"> p'{(y"—y')+(a"—a')). 

The left hand-side of this condition, if positive, represents a reduction in the 
net tariff revenue brought about by the economic growth. Johnson (1967) 
shows that a technological progress in the domestic production of protected 
import-competing industry can actually hurt the country's economic welfare 
through a decrease in the tariff revenue.36 

 Receiving a unilateral transfer in kind from abroad resembles, at first sight, 
an autonomous expansion of the country's endowment. In fact, the condition 
for a beneficial transfer will take the same form as condition (23). This

35 Earlier economists were as well aware of this-possibility . For instance, Edgeworth (1894, 

p. 40) discussed the possible adverse consequence of a technological progress in the export 
industries attributing the paradox to John S. Mill. 

 36 Bhagwati (1968 b) extends this possibility to the case of domestic distortions such as ex-

ternal economies and diseconomies and inter-industry factor reward differentials which we 
assume away in this paper. The underlying logic is, however, the same as in the case of 
tariffs.
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resemblance is, of course, rather superficial, and fades away as soon as one 

realizes that a transfer receipt in kind gives rise simultaneously to the contrac-

tion of endowment in the rest of the world. Its welfare effect will differ de-

pending on the nature of the commodities that are  transferred.37 In case of a 
transfer in purchasing power, it is established in the context of a simpler model 

of trade that if certain fundamental assumptions are satisfied, "immiserizing" 

transfer receipt will never take place under free trade.38 This, however, does 

not seem to be the case in the presence of tariffs. 

 Suppose that S' now corresponds to a situation with no foreign transfer and 

S" to the same situation except for a transfer receipt b". We may re interpret 

Theorem 1 to obtain

 PROPOSITION 19: If condition 

(25) (q"-q')e^,+q'T'(e'_e")+pr(yr-y")>b" 

is satisfied, the transfer receipt is harmful. 

 If world prices happen to be unchanged in the face of the transfer, condition 

(25) becomes 
                       q'T'e' — q"T"e" > b" 

meaning that the reduction in the tariff revenue be at least as large in value 
as the transfer receipt itself.39 This condition may be fulfilled if some tariff-
free tradeables are inferior in social consumption. From a practical point of 
view, however, it is more interesting to observe that a transfer receipt produces 
an additional welfare effect in the form of chainging tariff revenue on top of 
the obvious direct effect and the much discussed terms of trade effect. This 

point is hardly recognized in the literature on the transfer problem.40 
 We have so far assumed that tariffs are unchanged in the face of economic 

growth or unilateral transfer. But suppose that the sole objective of tariffs 
is to restrict the volume of imports or exports at some assigned level. Then, 
tariffs are to be modified so as to achieve this objective as economic growth 
or transfer receipt tends to affect the country's external trade. So far as this 
modification of tariffs is appropriately carried out, economic growth, as well 
as transfer receipt, is bound to be beneficial for a price-taking country. To 
see this point, note that the first two terms of condition (23) vanish to zero

37 One must distinguish the transfer of tradeable commodities from that of non-tradeable 

commodities. 
 38 See for example Mundell (1960) , pp. 79-80. 
39 In this special case , the term p' (y' — y"), as well as (q" — q')e", vanishes to zero. In fact, 

pryr pryrr~ but pry/ _ prryr < prryrr = p'y". 
48 See Samuelson (1952 , 1954), which investigate the terms of trade effect of a transfer pay-

ment. Ohyama (1970) provides a supplementing analysis pointing out the tertiary effect 
through a change in the volume and composition of trade under tariffs.



62 MICHIHIRO  OHYAMA

under such a circumstance. The same conclusion will also hold for a price-

taking country with domestic taxes and subsidies designed to restrict the 

volume of certain consumptions, outputs, and inputs at some given level .

IX. THE INFANT INDUSTRY ARGUMENT

  We have already established that free trade is preferable to any other 
situation for a price-taing country. Underlying this free-trade proposition , 
however, is the assumption that the productive capacity of the country is 
unaffected by the volume and composition of its foreign trade. This assump-
tion is at best questionable at times: it has indeed invited persistent challenges 
since the days of Hamilton and List. These challenges have culminated in a 
legitimate case for protection. The.infant industry argument, as it is so-called, 
maintains that, in some industries, producers (or the firms) learn from the 
experience thereby adding to efficiency and expanding the basis of national 

productive capacity through time. If free trade is expected to damage or 
extirpate such industries in their "infantile" stage through foreign competition, 

gains from trade must be weighed against the future benefit of the learning 
processes to be forgone. The free-trade proposition is no longer tenable 
without qualifications. 

 Following Kemp (1960), let us digress to classify the relevant learning pro-
cesses into two familiar categories. A learning process is internal to the firm 
if it helps to remunerate only the firm which actually carries on production. 
In this case, we shall speak of dynamic internal economies. Correspondingly, 
a process is external to the firm if the experience is non-appropriable, and 
necessarily benefits other firms inside (and perhaps also outside) the industry. 
We shall then speak of dynamic external economies. Kemp asserts that, under 
certainty and perfect markets, the existence of dynamic internal economies 
can never be the pretext for protection. But as Negishi (1968) and Ray 

(1970) point out,41 Kemp's conclusion hinges crucially on his interpretation of 
Bastable's test for the legitimacy of infant industry protection. According 
to his interpretation, Bastable's test requires that the future gain accruing to 
the matured industry be sufficient to compensate present cost falling on the 
infant industry during the learning period. Kemp thus views Bastable's test 
only in terms of the producers' profitability in the long-run. No wonder that 
the profit incentive is enough to carry out the venture which passes such a 
test. It is, however, not the producers' profitability, but the consumers' 
welfare that counts in deciding upon the propriety of protection. We wish 
to reconsider the infant industry argument as yet another application of our

 41 Negishi considers the infant industry argument from the viewpoint of the world. We 

shall return to this problem later in Section XI to discuss the world gains from trade.
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methodology supporting, in particular, the position taken by Negishi and Ray. 
  For simplicity, let us consider a two-period model of the economy. A 

commodity in the first (present) period and the same commodity in the second 
(future) period are, then, different economic objects. We have to re interpret 
our vectors so that they now represent the quantities of the two periods: 

                       x =  ('x, 2x) 

y=(ly2y) 

                      p = ('p, 2p) etc. 
where the left-hand superscripts indicate the period of the vectors. In a two-

period equilibrium, the rate of interest is implicitly determined by the price 
vector, p = (tp, 2p). Assume that there exists a certain (positive) level of the 
infant industry output below which it cannot generate internal or external 
dynamic economies, and that the level is not achieved without protection in 
the first period. Since learning is a time-consuming process, dynamic econo-
mies are assumed to materialize only in the second period given the appropriate 

protection in the first. To sharpen the argumentative edge, let us further 
assume that there are no dynamic economies in the non-infant industries. 
As we have shown above, the desirable level of the infant industry outputs is 
best achieved by appropriate subsidies on those outputs. 

 Now suppose that situation S' stands for free trade without any protection, 
and S" for the state with protection in the form of production subsides in the 
first period. 

PROPOSITION 20: If condition 

(26)Pr'(y" — y) + p„(a„ — a') ~ p„R„(y” — y) 
is satisfied, the infant industry protection by means of propoduction subsidies is 
beneficial for a price-taking country. 

 Proof: Let T” = C” = 0 and q"(e" — e') = 0. Then, condition (13) in 
Theorem 1 reduces to (27). I I 

 According to Kemp's criterion, the protection is not to be recommended 
if there are only internal dynamic economies, for the desired level of infant 
industry outputs are assumed to be unprofitable. To discuss this point, let w 
and z be n-vectors of aggregate production of infant and non-infant industries. 
Thus 

y=w+z 
and we can rewrite condition (26) as 

z') -f- p"(a" — a') > p"(w' — w") 

on the assumption that there are no taxes or subsidies on the production of
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 non-infant industries. In particular, if w' = 0, the right-hand side of this 
condition. is : positive since production w" is unprofitable without protective 
subsidies, .or p'.'w" < 0... On the other hand, the left-hand side may. as well 
be positive in the presence of non-tradeable commodities because of the profit 
maximization condition for non-infant industries and the possible. augmen-
tation (in efficiency units) of factors of production specific to the firms of 
infant industries. Despite the unprofitability assumption, condition (26) may 
be satisfied, and therefore protection justified even though the available learn-
ing processes are all internal to the firms.4" At any rate, condition (26) may 
or may not hold irrespective the nature of dynamic economies occuring in the 
infant industries." 

 On the other hand, if there are neither dynamic external economies. nor 
non-tradeable commodities, we obtain

p'(z'—z")-}= p'(a'—a")=0> p'w" 

since, in this case.,, we must have p' = p" and a' = a". It implies that the 

protection of unprofitable infant industries is harmful for a price-taking coun-
try.44 Kemp's argument is therefore valid in the special case in which all 
commodities are tradeable. 

 Finally, protection may take the form of import taxes in spite of the fact 
that they are more costly than production subsidies. To consider this case, 
let S" now represent the state with protective tariffs. Proposition 20 is no 
longer relevant. From Theorem 1, we instead get 

PROPOSITION 21: If condition 

(27) p"{(y" — y') -F- (a" — a')} > q"T"(e' — e") 

is satisfied, the infant industry protection by means of tariffs is beneficial for a. 

price-taking country.

X. THE CUSTOMS UNIONS ISSUE

 Up to, this point we have made no attempt. to go beyond the viewpoint of 

a single country trading with the rest of the world. This is of course due to

 42 At this point, it should be recalled that, under the convexity of social preference relation, 
condition (26) is merely sufficient (and not necessary) for the justification of infant industry 
protection. 

 43 Haberler (1950) provided a diagramatic demonstration of the essential argument, which 
was somehow neglected in later controversies. 

 44 If w' = 0, we have 

p'(x' — x") = p'(y' — y") -^- p'(a' — a") 
=p'(z'—z"— w")+p'(a'—a").
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the nature of our model described at the outset. A little reflection, however, 
will reveal that we can at times re interpret the single country's viewpoint so 
as to deal with the problem of many countries. Our method remains indeed 
applicable whenever a group of several countries acts like a single country 

providing a common set of prices to measure and compare the sum of national 
consumption bundles of two situations. The customs unions issue provides 
a shining example of such a circumstance, and certainly deserves a separate 
treatment on its own right. Let us assume that (i) the customs unions abolish 
all tariffs among the member countries; (il) it sets up common external tariffs; 
and (iii) it fully coordinates  distributional policies inside the union. Intro-
ducing picturesque concepts of trade creation and trade diversion, Viner (1950) 
aptly illustrates the generally ambiguous nature of the effect of the customs 
union. In fact, like many other statements on trade and welfare, it is only 
conditional that the customs union will augment the welfare of any concerned 

party. 
 Suppose that there are v countries in the world, and that s (< v) countries 

formed a customs union. We indicate the countries by putting left-hand 
subscripts to all symbols. Let S' and S" represent the pre- and post-union 
situations wherein domestic taxes and subsidies are assumed to be non-existent.

 PROPOSITION 22: If condition 

(28)(q' — q") E he' + q" T"(E he" — E he) > 0 
h=th=1 h=1 

is satisfied, the post-union situation is preferable to the pie-union situation for the 
customs union as a whole.

 Proof. We may consider the members of the customs union as if they were 
a single country because of the distributional coordination available in the 

post-union situation. Condition (15') is then applicable with b" — E sh=1 hb', 
and may be rewritten as (28). I I 

 The first term on the left-hand side of condition (28) indicates the terms of 
trade effect, and the second term, the trade expansion (contraction) effect on 
the welfare of the customs union. If the terms of trade effect is negligible, 
and free trade prevails in the rest of the world, we can discuss the gain from 
the formation of the union solely in terms of the trade expansion (contraction) 
effect along the line made popular by Meade (1955 a). For example, the ex-

pansion of the tariff-protected net imports will be, ceteris paribus, sufficient to 
suggest an increase of the world real income as well as the union's welfare. 
Note, however, that the much discussed trade creating effect does not appear 
explicitly in condition (28). In fact it is buried in the omitted expression: 

              P"(EY~~-Y')?0          hh 
                 h=th=1
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and yet it certainly affects the condition indirectly through its expansive effect 
on external trade. In general, condition (28), together with condition (15"), 

provides a complete set of references for testing the welfare effect on the union 
itself as well as on each country in the outside world. 

 Criticizing Viner's pioneering analysis, Meade  (1955  a), Gehrels (1956-57), 
and Lipsey (1957, 1960) demonstrate that the purely trade diverting union may 

just easily be beneficial in the presence of a convex social preference relation. 
To exclude trade creation and the terms of trade effect, they focus upon a 
customs unions of exchange economies with no monopoly power in world trade. 
Suppose as a limiting case that there is no trade diversion, either. Then, 
condition (28) is satisfied by equality, and the members' welfare is shown to 
increase after the union (recall Lemma 3). By continuity, we may conclude 
that the union remains beneficial even with some trade diversions. In fact, 
their simple example relates to the case which fails to meet condition (28), 
and serves to remind us once again of the sufficiency nature of our welfare 
criterion under the convexity of consumers' preference relations. 

 More recently, Kemp (1964) and Vanek (1965) advocate an interesting 
scheme of the tariff-compensating customs union. We may define it as the 
union which sets its common external tariffs so as to preserve the same volume 
and composition of net trade with the rest of the world as occured before it 
was formed.

 PROPOSITION 23: A tariff-compensating customs union is bound to benefit itself. 

 Proof: Refering back to Proposition 22, we find 

          88 

                        E he' =Ehe" 
                     h=1 h=1 

for a tariff compensating customs union. Hence, 

a a 8 

(q'—q") E he' =q' E he' — q" E he" =0. 
h=1 h=1 h=1 

Thus, both the first and the second terms in condition (28) vanish to zero. I I 

 Clearly, a tariff-compensating union does not hurt the rest of the world. 
Therefore, it is also beneficial for the world as a whole.48 As Vanek suggests, 
it may be useful to think of a customs union as adopting the compensating 
tariffs in the first step, and then shifting to the final tariffs in the second. 
This amounts to a conceptual device of splitting up the welfare effect of the 
union conveniently into two parts to examine them separately. The first step 
is necessarily beneficial. The second step is analytically equivalent to a single

45 In fact , the idea of a tariff -compensating customs union can be seen as a natural develop-
ment of the Meade-Gehrels-Lipsey proposition.
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country's act of tariff  reform.48

XI. THE WORLD GAINS FROM TRADE

  There seems to be little literature along the line of the present study which 
adequately deals with the world gains from trade. Since we have already set 
out to consider the situations explicitly involving several countries, we shall 
follow the logic to its end, and fill the void to some extent. The familiar 
free trade doctrine immediately follows from condition (28). Suppose that 
s - v. In other words, imagine that all the countries get together and form 
the world customs union. That is free trade. We may now rewrite (28) 
simply as 

vv 

(q^—q") E he'= —q^^ E he, >0. 
h=th=1 

But this condition necessarily holds since q" > 0 and E h=1 he' < 0. If the set 
of free commodities is identical for the two situations, the condition is to be 
satisfied by equality. Thus, free trade is preferable to any other situation for 
the world as a whole provided that there is a proper redistributional arrange-
ment among nations. 

  In view of Proposition 1, we may also note that trade restricted by tariffs is 

preferable to no trade for all countries, i.e., for the world. Clearly, we can-
not obtain the same unconditional statement for trade restricted by domestic 
taxes and subsidies.47 To proceed further, let us assume the presence of a 
world government coordinating all the functions of national governments. 
First, we can apply Theorem 2-(il) to obtain 

PROPOSITION 24: Let T" — R" = 0. Then, if condition 

v (29)q"C" E (hx" - hx') > 0 
h=1 

is satisfied, situation S" is preferable to situation S'. 

 Proof: Note that C" represents the common taxes and subsides applied 
throughout the world in situation S". Consequently, all consumers are sup-

posed to face the same price, which makes Theorem 2-(il) applicable to the 
world. It then suffices to rewrite condition (16) and note (q' — q") Eh---l he' 
0. I I

 46 A single country's tariff reform , say a reduction of tariffs, however, will not be unam-
biguous in its effect on the welfare of the tariff-ridden world. See Meade (lgssb, pp. 511-
520) and also Ozga (1955). 

47 Similarly , trade may not be conducive to the world real income if non-self-financing tariffs 
are prevalent. This point generalizes Jones' observation (1961, pp. 173-174) about a Graham-

esque, multi-country, multi-commodity model.
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 Similarly, from Theorem 2-(iii) we can derive 

 PROPOSITION 25: Let T" = C" = 0. Then, if condition 

(30)q" ~1hR"(hy' - hY)> 0 
is satisfied, situation S" is preferable to situation S'. 

 In case there are only taxes and subsidies on production in situation S", 
they can be different from country to country because of the fact that con-
sumers' price is identical throughout the world. In view of conditions (29) 
and (30), we find that there is a striking correspeondence between the world 
envisioned here and a price-taking country with no external tariffs. In each 
case, we are able to disregard the cumbersome term (q' — q")e' reflecting the 
terms of trade effect. Thus, a number of welfare propositions which are valid 
for a price-taking country are also applicable to the world. 

 First of all, proposition 9 corresponds to the free trade doctrine which we 
have just established. Similarly, propositions 10, 15, 16 and 20 can be readily 
reformulated to fit in with the present context. For example, we can state 

PROPOSITION 26: Given a fixed volume of certain outputs (resp. inputs) in 
certain countries, trade with appropriate taxes or subsidies on those outputs (resp. 
inputs) is preferable, for the world as a whole, to a situation with tariffs and/or 
other taxes and subsidies. 

 In correspondence to proposition 16, this result tells us that, from the view-

point of the world, a national scheme of production taxes and subsidies is the 
optimal way of achieving a target level of any output or input in any country. 
We may then proceed to consider the infant industry protection by means of 
national production subsidies just as we considered it for a price-taking country. 

PROPOSITION 27: If condition 

(31) Lt hpr (hy" — hy) + q" C E ha" _ r_ rha')~q„hR„(hy” - hy') h=th=th==1/IhL=1 

is satisfied, the infant industry protection by means of national production subsidies 
is beneficial for the world as a whole. 

  Generally speaking, if tariffs are non-existent, and if taxes and subsidies on 
consumption are common to all countries, we find a correspondence in the 
above sense between the world and a price-taking country.4R We may refer 
to this fact as a "correspondence principle" in trade and welfare. It is speci-

 48 Strictly speaking , this correspondence fails to apply to the propositions on a price-taking 

country which depend not only on the absence of the terms of trade effect but also on the 

constancy of the price of each tradeable commodity. Thus propositions 12 and 13 cannot be 
held valid for the world.
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fically pertinent to the familiar notion of the "ideal" world economy where 

free trade prevails among countries except some national schemes of produc-

tion subsidies designed to foster infant industries under the auspices of a world 

 govrnment.49

XII. CONCLUDING REMARKS

 We have derived numerous propositions from our basic theorem of welfare 
comparison thereby showing that most of the welfare propositions obtained in 
simple models of trade are viable in the presence of trade in intermediate goods 
and factor services as well as in the presence of any number of non-traded 
commodities. Some of our propositions may be considered to be worthwhile 
from a puristic viewpoint, while many of the conditional statements will only 
satisfy non-purists. But we wish to emphasize the simplicity and the method-
ological uniformity of our approach which compares two situations which may 
differ from each other in any manner and respect except in the set of consum-
ers. If employed with enough caution, it may serve further useful purposes. 

 The lack of analysis of external economies and diseconomies may be pointed 
out as a major qualification of this study. When we consider the government 
as a producer or a consumer of public goods, this qualification may ap per par-
ticularly restrictive: the external effect of public goods is often too obvious to 
escape one's eyes.80 As is well-known, externalities among economic agents 
will give rise to interdependence among their behaviors and invalidate the 
equilibrium conditions for producers and consumers. To remedy such a 
situation, it would be necessary to set up a system of artificial markets for 
externalities so that both external economies and diseconomies are properly 
counted as commodities.51 Note, however, that external diseconomies are 
comparable to the supply of labor, and their absence to the endowment of 
leisure.52 In fact, external diseconomies are not themselves commodities, but

49 An adept blueprint of such a world economy is found in Tinbergen (1962). 
50 As in the case of public goods which are not subject to the exclusion principle, the con-

sumption, or production of some commodities by an economic agent may affect a number of 
other economic agents at the same time. In such an event, it would be necessary to establish 

an agreement among those affected on the individual shares in the price of the externalities. 
For closely related concepts, see Musgrave (1959). 

  51 But for the governmental intervention in the economy as a law-enforced broker between 

potential sellers and buyers, the scheme would be largely impractical because of the thinness 
of many markets for externalities. In fact, it would be economically equivalent to an alter-
native remedy by means of domestic taxes and subsidies if both are administered properly. 

  52 For example, consider a fisherman who suffers from a water-polluting factory only in 
business aspects. He is not in the position to supply his diseconomies beyond the degree of 
water pollution at which he goes out of business. Otherwise, he would supply an infinite 
amount of diseconomies at any positive price.
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rather losses of the commodities which, in their full endowment, represent 

perfect freedom from external diseconomies. No one is, therefore, able to 
supply his external diseconomies beyond the tolerable degree of their irksome-

ness. This point is indeed essential to the workability of artificial markets 

for externalities. But as long as externalites are assumed to be internalized 

through such a scheme, the present model remains applicable without any 

formal modification.
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