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Abstract. In this paper we look at the welfare effects of trade reform in the many-consumers
case. We show that Pareto-improving reforms with lump-sum taxation or with non-lump-sum
taxation are possible in the small country case if sufficient conditions for welfare to rise in
the single-consumer case are met. JEL Classification: FO, F1

Evaluation d’une réforme de la politique commerciale quand il y a plusieurs consomma-
teurs. Les auteurs examinent les effets de bien-étre d’une réforme de la politique commer-
ciale quand il y a plusieurs consommateurs. On montre que des réformes améliorant la
situation au sens de Pareto sont possibles grace a des taxes forfaitaires ou non forfaitaires
dans le cas de petits pays si on satisfait les conditions nécessaires pour une amélioration du
niveau de bien-étre dans le cas d’un seul consommateur.

1. Introduction

There have been two broad approaches to evaluating the effects of reform in the
literature. The first looks for policy prescriptions that under general conditions will
raise welfare. The policy of uniform proportionate cuts in tariffs (the UPC rule) or
of reducing the highest tariffs first (the Concertina rule) are examples of such results.
The second approach is based on the revealed-preference approach. It looks for
indicators that can be examined to see if welfare has risen or not as a consequence
of exogenous changes in price. Our work lies in this second area.

In trade, Ohyama (1972) used this revealed-preference approach to derive suf-
ficient conditions for welfare to rise. These sufficient conditions are couched in
terms of a single representative consumer and assume perfect competition. Grinols
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and Wong extend Ohyama’s results to the many consumers case. They derive a
necessary and sufficient condition for Pareto-improving gains to occur when lump-
sum redistribution is possible. Their extensions, however, require that the welfare
weights of individuals, which are the reciprocals of marginal utilities of income
(see Varian 1984, 208), are constant.

Dixit and Norman (1980, 1986) look for conditions under which Pareto improve-
ments are ensured by trade. They assume constant returns to scale, no joint produc-
tion, continuous demand, and that the Weymark condition holds. They show that if
the government undertakes suitable lump-sum or non-lump-sum redistribution in
the background, it can ensure that trade results in a Pareto improvement.

Our work builds on that of Dixit and Norman and makes the same assumptions.
We consider only the small-country case. We show that if we allow lump-sum tax-
ation to redistribute income as specified, Ohyama’s conditions are sufficient for a
Pareto improvement to occur. We then show that if lump-sum taxes are not available
and a version of Ohyama’s condition is met, the same result obtains.' In section 2
we outline the model and Ohyama’s results. Sections 3 and 4 are the heart of the
paper and in them we deal with the many consumer case. Section 5 is the conclusion.

2. The model

There are H households in the country being studied, which are indexed by 4.
Denote by u” the utility level of household /. Let U denote the vector of utility
levels for each household. There are assumed to be n goods® and m factors, with
n + m = N, and with product® and factor prices denoted by the vectors P and W,
respectively. Specific tariffs are denoted by the vector 7. The factor availability
vector is denoted by V. We will index the time period by the use of a superscript,
i € {0,1}. Subscripts denote partial derivatives. Thus:

Pi=P" + T (1)

or the domestic price at time i equals the world price plus the specific tariff. We
assume throughout that there are constant returns to scale, no joint production, and
perfect competition everywhere. We also assume that preferences satisfy the usual
assumptions in that they can be represented by an increasing and strictly quasi-
concave utility function so that demand is single valued. We also assume that demand
functions are continuous.

1 This is not to say that all agents will gain from such reform in practice, since these transfers need
not be carried out.

2 These could be final or intermediate goods. Intermediate goods enter the output vector as negative
elements, and pure intermediate goods enter the demand vector as zeros.

3 We will always denote partial derivatives by the use of subscripts. We will treat all vectors as
column vectors and denote transposes by primes.
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E(P,u) and R(P, V) denote the standard expenditure and revenue functions. They
have all the standard properties: E/(P,u") = C"(P,u") is the vector of compen-
sated demand functions of individual 4, and R,(P,V) = X(P,V) is the aggregate
supply vector. We define E(P,U) to be the sum of the expenditure functions of all
households so that

H
E(PU) = X E"(Pu") ©)
h=1
is the aggregate expenditure level, while
H H
C(P,U) = E,(P,U) = >, EMNP,u") 2 C"(Pu" (3)
h=1 h=

is the aggregate consumption vector and
MPUV) = C(PU) = X(PV) “)

denotes imports. We now turn to sufficient conditions for welfare to rise with tariff
reform. We first look at the single-consumer case. These results are based on the
work of Ohyama (1972).

2.1. The single-consumer case
Here, we use the simplest set-up of exogenous factor supplies. Note that by definition

E(PLu'y=P"C(P u') +P"C(P%u®) — P"C(P%u®)
=P [C(P'u') = C(P°u’)] + E(P',u°), Q)

where the inequality follows from the definition of the expenditure function, so that

E(P u"y—EP. W) =P "[C(P u')— C(P°u®)]. (6)
Hence, if
PIV[C(Pl,ul)—C(PO,uO)]>O, 7

then u' > u°. This gives a sufficient condition for welfare to rise as a result of the

reform which moved prices from those prevailing in the period 0 to those prevailing

in period 1. It says that if the consumption bundle chosen before the reform is

affordable at post reform prices, than the reform must be welfare enhancing.
Second, note that if (7) holds, then adding a negative number,

- PV[Xx(PLV)—X(P°%V)], (8)
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and requiring that this remain positive will also be a sufficient condition. Thus, a
second sufficient condition is that

PY[M(P'u',V)— M(P°u’ V)] > 0. 9)
For a small country, P! = P"° = P". Hence:
PUIMPLu',V) —M(POu’ V) = (PY+ TV [M(PLu',V)— M(P%u’ V)]
=TV[MPu',V)—MP,u%1V)],  (10)
since by budget balance the value of net trade at world price is zero. Therefore:
TV[M(Pu',V)—MP%u’V)] >0 (11)

is sufficient for ' > u° for the small-country case. Thus, Ohyama showed that (7)
or (9) were sufficient for a change in tariffs to be welfare improving, and for a small
country, (11) was sufficient as well.

3. The many consumer case with lump-sum taxes

Grinols and Wong (1991) show that if all individuals are given equal weight in
welfare, then condition (7) is sufficient for a Pareto improvement to be possible by
the use of suitable lump-sum taxes. We extend these results to the case of a small
country with no restriction on the social welfare function. We build on the work of
Dixit and Norman (1980, 76—8). We allow for endogenous factor supplies but other-
wise maintain our earlier assumptions.

ProprosITION 1. In a small country with many consumers, where lump-sum taxes are
available as instruments and assuming perfect competition, constant returns to
scale and no joint production, equation (9) is sufficient for the change in tariffs to
result in a potential Pareto improvement in welfare.

Proof. Let C"(P,W,u") and V" (P, W,u") denote the consumption and factor supply
of household /4, while P and W denote the product and factor prices they face.*
Define E*"(P,W,u") to be the minimum lump-sum transfer/tax needed to keep
household # at utility level «”. Thus:

E™(P,Wu") = P'CH(P,Wu") — W'V"(P,Wu"). (12)

Similarly, let X(P,W) and V(P,W) denote the output of goods and demand for
factors by firms. Firms maximize profits and

R*(P,W) = P'X(P,W)— W'V(P,W) (13)

4 Thus, we allow for endogenous factor supplies.
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defines the maximized value of profits.” All the usual envelope results apply, so that
EM(P,Wu") = C"(P,Wu")
E(P,Wu") = — V"(P,Wu")
R (P,W) = X(P,W)
Ri(P,W) = — V(P,W). (14)

The rest of the world’s excess supply,® when the domestic price is P and specific
tariffs are 7, is given by M (P, T). Equilibrium prior to the reform is given by

Mz

(PO, ") = Rp(P*,W°) + M(P,T°)

>
I

M=z

Eif (PO ) = = V(PO )

>
Il

TO/M(PO’TO)
E*" (PO WO uh0) = T forh=1.H. (15)

These equations state that goods markets clear internationally, factor markets clear
nationally and that tariff revenues are returned to households in a lump-sum man-
ner. They determine the equilibrium domestic utility, price, and wage vectors
(U° P° w°) when tariffs are 7°. Similarly, let U, P!, and W be the equilibrium
domestic utility, price, and wage vectors when tariffs are reformed to be 7''. We
wish to know whether there exists a set of lump-sum taxes and transfers that will
make all households at least as well off as they were under 7°. To do so, we will
construct a policy that keeps each household at #"® and check if it is feasible.
Consider a policy by government which imposes lump-sum taxes/transfers as
needed to keep each individual 4 at the utility level ”°. Thus, household % gets a
lump-sum transfer of E*(P, W,u"°) if prices are P and factor prices are W, Note that
these lump-sum transfers change as prices change. Assume that the government
then spends an equal amount of its net revenue of 7'M (P,T") — X, E* (P, W,u"°)
on each good. This defines the vector of government demands g, where the ith

5 The maximized value of profits is zero, since we assume that there are constant returns to scale
and perfect competition.

6 In fact, the rest of the world’s excess supply depends only on the world prices they face, which are
P—-T
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element of g, g’, is given by the rule that expenditure on all goods is the same.
Thus:
TYM(P,T') — > E*(P,W,u")
i

g = i , (16)
np

where 7 is the number of goods. In this case, equilibrium P and W, denoted by P
and W€ (e for equilibrium under this imaginary policy), are determined by

H
S ES(PSSu™) + g = RE(PSWE) + M(PST) a7

h=1
H
> Ef(PSWEu") = Riy(PSWe) = —V(PSW*). (18)
h=1

By construction, utility is «”® for household 4.
This policy is feasible if government net revenue (GNR) is positive, where

H
GNR = T"M(P,T") — > E*(Ps,weu"). (19)
h=1
Recall that
H
2 E*h(Pe’ Wé,uho) = 2 [Pe'c*h (PO, WO’uhO) _ Wé’ Vh(PO, WO’uhO)]
h=1 h
=P [X(PO, W)+ M(PO,T°)] — WeV(Po,W°)
= P'X(PWE) — WEV(P,We) + PYM(P°,T?)
= R*(P,W€) + P M(P°,T°)
= P M(P°T°) (20)

as firms make zero profits, owing to constant returns to scale. From (20) and the
fact that the value of net trade at world prices is zero, it follows that

GNR = TVM(PST") = X E*(P W< u")
)
=T"M(PT") — P<M(P°T°)
=P [M(PET") — M(P°TY)]. 21)
Thus, P [M(P<,T"') — M(P°,T°)] > 0 is sufficient for all consumers to be no
worse off than before the reform through the use of lump-sum taxes and transfers.

In general, P€ is not readily observable, since it is the equilibrium under a hypo-
thetical policy of redistribution. For the small country case, however, world prices
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are given and denoted by P", so that P =P+ T! = P! + T'! = P!I Thus, in the
small-country case, if

P'[M(P.,T") — M(P°T°)] >0, (22)

we can ensure that no one is worse off from the reform.’

Making consumers better off than before the reform is easy. As GNR is strictly
positive and E*(-) is continuous and increasing in u, raising the utility level for each
household by an infinitesimal amount « to #"° + « and providing lump-sum trans-
fers of E*"(P€, W <,u"® + «) is also feasible for the government. As this is a small
country, prices and production do not change; the only things that change are demand,
imports, and the surplus of government. This surplus remains positive as long as «
is small enough, which completes the proof.

4. The many-consumer case without lump-sum taxes

What about the possibility of Pareto improvements without lump-sum transfers?
We proceed using the approach of Dixit and Norman (1986). We change our nota-
tion slightly so that it is as close to theirs as possible. Let P' now denote the vector
of goods and factor prices and is N X 1. Let C"(P) denote the vector of uncom-
pensated net demands by agent 4. A positive entry denotes a demand, while a
negative one denotes the supply of a factor. In the absence of transfers and taxes
PC"(P) =0, owing to the budget constraint. Utility of agent / is given by the utility
of his choices or u"[C"(P)]. Let C(P) denote aggregate net demand summed over
all households. Let X(P) denote aggregate supply. Positive elements denote output,
while negative ones denote inputs used. As before, we assume that there are con-
stant returns to scale everywhere and no joint production.

We also assume that demand is continuous and that the following condition
holds. We do so to ensure that there is some direction in which prices can change so
that everyone is made no worse off and some are made better off. Clearly, this can
be done if all consumers are on the same side of the market for some goods or
composite goods. If they all are net (sellers) buyers, we can (raise) reduce the price
and make them better off. If prices are on the boundary of the simplex, however,
then we could have problems doing so. After all, if everyone is a net seller, but the
price of all other goods is zero, it is impossible to raise the relative price of this
good further! Similarly, if everyone is a net buyer, but the price of this good is zero,
it is impossible to reduce its price further! For these reasons we assume the following.

ConpitioN W', There exists at least one commodity, either pure or Hicksian com-
posite, such that in pre-reform economy one of the following holds: (i) some con-
sumers are net buyers and none is a net seller of it, and it is not a free good;

7 In the small-country case, product prices are given. Equation (18) then solves for W <. This gives
demand and supply, which depend on P and I, Substituting (16) into equation (17), gives the
import vector.
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(ii) some consumers are net sellers and none is a net buyer of it, and it is not the
only valuable good.

This condition is that of Weymark (1979), as augmented by Dixit and Norman
(1986). It is needed to ensure that there exists a Pareto-improving direction of
change in consumer prices away from the pre-reform economy, that is, a vector
such that for sufficiently small positive scalar a, the consumption vector C"* =
C"(P° + arr) is at least as good as C”(P°) for all i and better for some 4.

PROPOSITION 2. Assume that we have perfect competition everywhere, constant returns
to scale, and no joint production, and that world prices are given to this small
country. Also, that condition W' holds in pre-reform economy. Then, as long as
equation (7) holds, there exists a set of non-lump-sum taxes and transfers that
ensure that all agents in the country are no worse off than before the reform, while
some are better off-t

Proof. The proof is a constructive one. The procedure consists of two stages. In the
first stage, we find taxes to support the pre-reform levels of utility. In the second
stage, we find a post-reform equilibrium with commodity taxation that is Pareto
superior to the pre-reform equilibrium.

In the first stage, we construct an artificial economy with the same production
and trade possibilities as the existing domestic one, but with preferences given by
fixed coefficient preferences radiating out along the 45° line from the pre-reform
point chosen by consumers. Tariffs are set at post-reform levels. If the equilibrium
of this economy puts the hypothetical consumer of the artificial economy at a point
that lies strictly above the pre-reform point, it is easy to ensure that everyone can be
kept at their pre-reform utility levels.

The idea is illustrated in figure 1. Before the reform, aggregate consumption is at
point D, while aggregate production is at point 4. Domestic prices are represented
by the slope of the line labelled P° and world prices are fixed at P*. Note that the
value of production and consumption are equal at world prices as trade balances.
Reform changes domestic prices to P', moves production to B, and moves con-
sumption to C. The straight line through C is given by P'X = P'C!, while the
straight line through D is given by P'X = P'C°. The condition P!'[C' — C°] >0
implies that C lies above D. Then, if consumers face P° and are at D, while pro-
ducers face P' and are at B, the government can buy CD and the rest of the world,
which is willing to sell all that is needed at these prices, trades CB so that the
market clears. Thus, markets clear and, as shown, the procedure is feasible. We will
show that sufficient conditions for C to lie above D are that equation (7) holds;
alternatively, and easier to see in figure 1, that the value of output at world prices
rises after the reform.

8 Note that al/l goods and factors need to be taxable. Thus, if entrepreneurship enters as a factor of
production to account for profits, profits must also be taxable.
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More formally, let C° = C(P°) = 3}, C"(P°) denote the aggregate demand
vector in the pre-reform equilibrium and 7 = {1,- - -, N} be an index set. Let

U(C) = min[C" = €] (23)

define the preferences of the hypothetical consumer in the artificial economy. Let P
be normalized so that 3., P/ = 1.

Equilibrium for the artificial economy® after reform in the artificial economy is
a price vector, P¢ such that supply does not exceed demand, and, if it does, price is
zero, which is the associated complementary slackness condition; also, consumers
and producers are doing the best they can, that is, maximizing their objective func-
tions subject to their constraints.

As preferences are of the fixed-coefficients form, as given, an equal increase or
decrease in the amount of each good is chosen by the hypothetical consumer in the
artificial economy. Hence:

Ce(P¢) = C(P°) + Ai, (24)

9 Note that whereas, in the previous proof with lump-sum taxes, P< denoted the equilibrium price
under a policy of redistribution, in this section, we use P to denote the equilibrium price in an
artificially constructed economy. Note, also, that whereas production of the artificial economy is
that of the actual economy, its consumption is not. For this reason, we superscript imports and
consumption by ‘e’ to denote that they refer to the artificial economy, not to the actual one.
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where 7 is an N X 1 vector of ones and A is a scalar, which we show is positive if
equation (7) is met for the artificial economy.

In the small-country case, P¢ = P' and, owing to the normalization rule on
prices,

A =PY(Ce(P¢) — C(PY))
=PV (C(P") — C(PY)), (25)

since P'C¢(P¢)=0=P"C(P"), because there are no lump-sum taxes and trans-
fers. If A > 0, the equilibrium for the artificial economy lies strictly outside the
pre-reform one. However, this is ensured by equation (7)’s holding. This condition
is also easily verifiable. Alternatively, multiplying (24) by world prices gives

A =P (CP") = C(P)/(P)
= PV (X(P") = X(P°)/(P"i), (26)

since P C¢(P') = P X(P"), because the value of consumption and production
of an economy are equal at world prices, (P*'i) > 0, and the production side of the
artificial economy is that of the actual one.

Hence, if (7) holds, or if the value of output at world prices rises,'® then A > 0
and the government can ensure that no one is made worse off by doing the follow-
ing. First, have consumers face prices of P°, so that they will demand goods and
offer factor services, as in C(P?). Hence, they are as well off as they were prior to
the reform. Second, have producers face prices of P! and produce X(P'). Finally,
have government spend its tax and tariff revenue to buy the excess, which is

Me(PLT!) + X(P') — C(P°) = C¢(P') — X(P') + X(P') — C(P°)
= C¢(P') - C(P°)
= Ai. 27)

Since A > 0, the government buys a positive level of each good. Moreover, it
can meet its budget constraint while doing so, because its expenditure equals its
income as

P'[M¢(P,T") + X(P') — C(P°)] = T'M*(P,T") + (P° — P')C(P®), (28)

which equals net government revenue. This follows from P¥M*(P',T') =
P'X(P') =0, since the value of net trade is zero at world prices and there are zero
profits, P°C(P°) = 0, since there are no lump-sum transfers, and from (P°® — P')

10 As noted by Dixit and Norman (1980, 72): ‘if the indifference curves or the production frontiers
have kinks at the relevant points, it may be impossible to change the consumption or production
patterns to take advantage of the changed prices.” Dixit and Norman (1986) explicitly require that
there are production gains in their approach, but we use the condition (7) instead. Condition (7) is
equivalent to requiring that the value of output at world prices rises in the artificial economy.
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being the taxes levied on consumers so that they face P°. Hence, this policy makes
everyone as well off as before the reform and is feasible.

In the second stage, we show that we can improve on the initial equilibrium. We
do so by perturbing the tax policies so that all agents gain and by having the gov-
ernment buy the remaining positive surplus. Let P? = P° + am, where 7 is the
direction of price change such that no agent loses and some agents gain. The exis-
tence of this direction is ensured by condition W'. Define additional taxes, 7 =
P? — P!, so that consumers face prices P rather than P°. Producers face prices P',
and government buys the slack,

g=Ci(P) —C(P?)
= CE(PY) = C(P") + [C(P) — C(P?)]
= Ai +[C(P%) — C(P?)]. (29)

Since (7) ensures that A > 0 and since demand is continuous, we can choose «
sufficiently small so that P? is sufficiently close to P°, which ensures that g > 0.

Markets clear by construction, since government buys the slack. What about
government expenditure relative to revenue? Note that the consumer’s budget con-
straint at P? is P>2C(P?) = P'C(P') = P'C¢(P") = 0, since there are no lump-
sum transfers. Government expenditure equals

Plg=PU[C(P") = C(P?)]
=PV[X(P") + M(P") — C(P?)]
=T"M(P.,T")— P"C(P*) + P*C(P?)
= TVM(P\,T') +[P? — P']'C(P?)
=T "M(P,T") + 7'C(P?), (30)
since P'X(P') =0, P'Me(-) = P (C*(P") — X(P")) = P'(C(P") — X(P")) =
PYM(P',T") and P M(P',T"') = 0. In other words, government expenditure on

purchases equals revenue from tariffs and taxes. Hence the government budget
balances that complete the proof.'!

5. Conclusion

An aspect of our results is worth emphasizing. Our results provide only a partial
ordering among outcomes. For example, if the value of the net trade vector at the
post-trade-reform domestic prices falls, our conditions cannot determine the direc-

11 Note that the Dixit-Norman technique, while producing Pareto gains, may be wasteful of govern-
ment purchases, and the technique does not identify the size of the gains relative to the waste.
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tion of the change in potential welfare. Nevertheless, since applying them seems to
require readily available data, it may well be worth doing.
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