LUDWIG-

MAXIMILIANS-
I_IVI u UNIVERSITAT .
MUNCHEN VOLKSWIRTSCHAFTLICHE FAKULTAT

Tarasov, Alexander:

Trade Liberalization and Welfare Inequality: a
Demand-Based Approach

Munich Discussion Paper No. 2010-26

Department of EConomics
University of Munich

Volkswirtschaftliche Fakultat
Ludwig-Maximilians-Universitat Mdnchen

Online at https://doi.org/10.5282/ubm/epub. 11492



Trade Liberalization and Welfare Inequality: a Demand-Based
Approach *

Alexander Tarasov’
University of Munich

January 2010

Abstract

There is strong evidence that different income groups consume different bundles of goods.
This evidence suggests that trade liberalization can affect welfare inequality within a country
via changes in the relative prices of goods consumed by different income groups (the price
effect). In this paper, I develop a framework that enables us to explore the role of the
price effect in determining welfare inequality. There are two core elements in the model.
First, I assume that heterogenous in income consumers share identical but nonhomothetic
preferences. Secondly, I consider a monopolistic competition environment that leads to
variable markups affected by trade and trade costs. I find that trade liberalization does
affect the prices of different goods differently and, as a result, can benefit some income
classes more than others. In particular, I show that the relative welfare of the rich with

respect to that of the poor has a hump shape as a function of trade costs.
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1 Introduction

It is well known that different income classes consume different bundles of goods. This evidence
suggests that trade liberalization can affect welfare inequality within a country through at least
two effects. First, trade liberalization can lead to changes in income distribution in a country
and, thereby, affect the income inequality (the income effect). Secondly, trade liberalization can
have a different impact on prices of different goods, affecting welfare inequality through changes
in the relative prices of goods consumed by different income groups (the price effect). While the
income effect is intensively explored in the trade literature (see Goldberg and Pavcnik (2007)),
the price effect is not paid much attention.

In this paper, I construct a general equilibrium model of trade between symmetric countries
that enables us to examine the role of the price effect in determining welfare inequality. The
core element of the model is nonhomothetic consumer preferences.! Indeed, trade models with
homothetic preferences are not appropriate for studying the impact of trade liberalization on
welfare inequality through the price effect, as irrespective of their income, consumers purchase
identical bundles of goods. In contrast, in the present model, nonhomotheticity of preferences
leads to that some goods (luxuries) are available only to the rich. Another key element is a
monopolistic competition environment. Imperfect competition induces variable markups and,
therefore, allows us to explore the effects of trade liberalization on prices set by firms. In
particular, I find that trade liberalization does affect the prices of different goods (necessities
and luxuries) differently and, as a result, can benefit some income classes more than others.

The key assumption about consumer preferences is that goods are indivisible and consumers
purchase at most one unit of each good (see Murphy et al. (1989) and Matsuyama (2000)).
This implies that, given the prices, goods are arranged so that consumers can be considered
as moving down a certain list in choosing what to buy. For instance, in developing countries,
consumers first buy food, then clothing, then move up the chain of durables from kerosene stoves
to refrigerators, to cars. Furthermore, consumers with higher income buy the same bundle of

goods as poorer consumers plus some others.?

! There is strong empirical evidence that consumer preferences are nonhomothetic (see for example Deaton and
Muellbauer (1980) and Hunter and Markusen (1988)).

2This structure of consumer preferences has enough flexibility to be applied as to the whole economy as to a
certain industry where goods differ in quality. On the one hand, each good can be interpreted as a distinct good



I assume that each good is produced by a distinct firm and goods differ according to the
valuations consumers attach to them.? Depending on the valuations placed on their goods, firms
decide whether to serve both domestic and foreign markets, to serve only the domestic market,
or not to produce at all. T limit the analysis in the paper to a two-class society (the rich and
the poor).* Then, given the preferences, firms serving a certain market face a trade-off between
selling to the both income classes at a lower price and selling only to the rich at a higher price.
Specifically, firms with sufficiently high valuations find it profitable to sell to all consumers,
while firms with low valuations decide to sell only to the rich. Hence, available goods in each
market are divided into two groups: the necessities include goods that are consumed by both
income classes, while the luxuries include goods that are consumed by the rich only.

Since the income distribution in the model is exogenous, I focus only on the price effect
and do not explore the impact of trade liberalization on income distribution. I find that the
reduction in trade costs affects the prices of necessities and luxuries differently and, therefore,
changes welfare inequality within a country via the price effect. In particular, I show that the
relative welfare of the rich with respect to that of the poor has a hump shape as a function of
trade costs. If trade costs are sufficiently low, then further trade liberalization benefits the poor
more, while if trades costs are high enough, then the rich gain more from the reduction in trade
costs.

To understand better the intuition behind these findings, consider separately two submarkets:
one for the necessities and one for the luxury goods. Since the rich consume the same bundle of
goods as the poor plus the luxuries, the relative welfare in the model is determined by the relative
prices of the luxuries with respect to those of the necessities. If trade costs are sufficiently low,
then exporting firms find it profitable to serve both income classes in a foreign market: exporting

firms with high valuations of their goods serve all consumers, while exporting firms with lower

sold in the market. On the other hand, we might think that firms sell not distinct goods but some characteristics
of a good produced in a certain industry. For instance, consider a car industry. Each good can be treated as
some characteristic of a car. The poor purchase main characteristics associated with a car, while the rich buy the
same characteristics as the poor plus some additional luxury characteristics. That is, both groups of consumers
buy the same good but of different quality.

3By the valuation of a good, I mean the utility delivered to consumers from the consumption of one unit of
this good.

Income heterogeneity in the model is introduced by assuming that consumers differ according to the efficiency
units of labor they are endowed with. That is, the income distribution is exogenous and shaped by the relative
income of the rich and the fraction of the rich. Hence, I focus only on the price effect and do not explore the
impact of trade liberalization on income distribution.



valuations serve only the rich. In this case, a rise in trade costs leads to that some exporting
firms exit from both foreign submarkets.” This reduces the intensity of competition in the
submarkets and, therefore, drives up the prices. However, since exporting firms that exit from
the submarket for the necessities do not stop exporting, but enter the submarket for the luxury
goods (increasing the intensity of competition in this submarket), the prices of the luxuries rise
by less than those of the necessities. This in turn implies that the rich lose relatively less from
a rise in trade costs than the poor do. I find that, depending on the parameters of the model,
the rich can even gain from higher trade costs. In contrast, if trade costs are high enough, then
exporting firms find it profitable to serve only the rich. Then, a rise in trade costs does not have
a direct impact on the poor and, as a result, the rich lose relatively more.

This paper is closely related to Fajgelbaum et al. (2009), who develop a general equilibrium
model with nonhomothetic preferences for studying trade in vertically differentiated product-
s. Their framework also implies that trade liberalization can affect welfare of different income
groups differently. However, the mechanism developed in their paper is based on the home
market effect (a la Krugman (1980)), while the present paper provides another, possibly compli-
mentary, view, which is based on the price effect. Ramezzana (2000) and Foellmi et al. (2007)
use the similar preference structure in a monopolistic competition framework to examine how
similarities in per capita incomes affect trade volumes between countries. In these papers, con-
sumers are assumed identical within a country and the impact of trade on relative welfare is not
explored. Mitra and Trindade (2005) also consider a model of monopolistic competition with
nonhomothetic preferences. However, they focus on the income effect of trade liberalization
rather than on the price effect.

The present paper also complements a broad strand of literature that explores the role
of supply-side factors in determining trade patterns. Markusen (1986) extends the Krugman
type model of trade with monopolistic competition and differences in endowments by adding
nonhomothetic demand. He examines the role of per capita income in interindustry and intra-
industry trade. Flam and Helpman (1987), Stokey (1991), and Matsuyama (2000) develop

a Ricardian model of North-South trade with nonhomothetic preferences. They examine the

®Some exporting firms that served all consumers start selling only to the rich, whereas some firms that served
only the rich stop exporting at all.



impact of technological progress, population growth, and redistribution policy on the patterns
of specialization and welfare. Stibora and Vaal (2005) extend the model in Matsuyama (2000)
by studying the effects of trade liberalization. They show that the South loses in terms of
trade from unilateral trade liberalization, while the North may gain by liberalizing its trade.
Fieler (2009) modifies a Ricardian framework a la Eaton and Kortum (2002) by introducing
nonhomothetic preferences and technology distribution across sectors. This modification allows
her to separate the effects of per capita income and population size on trade volumes.

The rest of the paper is organized as follows. Section 2 introduces the basic concepts for the
closed economy case of the model. Section 3 extends the analysis to the open economy case and
explores the effects of trade liberalization on prices, market structure, and consumer welfare.

Section 4 concludes.

2 Closed Economy
The structure of the closed economy version of the model is adopted from Tarasov (2009).

2.1 Consumption

In the model, all consumers have identical preferences that are represented by the following

utility function:
U:/ b(w)x(w)dw,
weld

where Q is the set of available goods in the economy, b(w) is the valuation of good w, and
x(w) € {0,1} is the consumption of good w. Note that goods are indivisible and consumers can
purchase at most one unit of each good. To find the optimal consumption bundle, consumer ¢

maximizes
Ui = / b(w)zi(w)dw (1)
weN

subject to her budget constraint



where I; is the income of consumer i and p(w) is the price of good w. This maximization problem
implies that
b(w)

zi(w) =1 <= —= >Q;, (3)

p(w)
where @); is the Lagrange multiplier associated with the maximization problem and represents
the marginal utility of income of consumer 7. In words, consumer ¢ purchases good w if and only
b(w)

if the valuation to price ratio @) of this good is sufficiently high.

2.2 Production

The only factor of production in the economy is labor. There is free entry into the market. Each
good w is produced by a distinct firm. To enter the market, firms have to pay costs f. that are
sunk. If a firm incurs the costs of entry, it obtains a draw b of the valuation of its good from
the common distribution G(b) with the support on [0, B]. T assume that G'(b) = ¢(b) exists.
This captures the idea that before entry, firms do not know how well they will end up doing due
to uncertainty in valuations of their products. Such differences among goods generate ex-post
heterogeneity across firms. Depending on the valuation drawn, firms choose whether to exit
from the market or to stay. Firms that decide to stay engage in price competition with other
firms. I assume that marginal cost of production is identical for all firms and is equal to ¢, i.e.,
it takes ¢ units of labor (which are paid a wage of unity) to produce a unit of any good.

In the paper, I limit the analysis to a framework with two types of consumers indexed by L
and H. A consumer of type i € {L, H} is endowed with I; units of labor where Iy > I;. The
fraction of consumers with income Iy in the aggregate mass IV of consumers is given by ajy.
Then, the total labor supply in the economy is equal to N (aglg + (1 — apr) I,). I assume that
each consumer owns a balanced portfolio of shares of all firms producing the goods. Note that
due to free entry, the total firm profits are equal to zero in the equilibrium. This implies that
the value of any balanced portfolio is equal to zero. Hence, the total income of consumer i is
equal to her labor income I;.

Using (3), the budget constraint in (2) can be rewritten as follows:

(w)dw = I;.

D) S 0
w: p(UJ) ZQ’L



It is straightforward to see that given the prices and the valuations, the left hand side of the
equation is decreasing in ;. This suggests that the marginal utility of income is lower for
richer consumers, i.e., Qg < Q. Hence, the preferences considered in the paper imply that
rich consumers purchase the same goods as the poor plus some others. That is, available in the
economy goods can be divided into two groups: the necessities include goods that are purchased
by all consumers; the luxuries includes goods that are purchased only by the rich. As a result,

the demand for good w is given by

N, if 24 > Q,
Dpw)) =4 auN,  QL> 2 >Qu, (4)
0, if 24 < Qp.

Taking Qr, and Qg as given, firms maximize their profits

. The following proposition holds.

Proposition 1 Goods from the same group have the same valuation to price ratio in the equi-

librium.

Proof. Suppose the opposite is true. Then, there exists some group, in which there are at least

two goods with different % ratios in the equilibrium. Since both goods belong to the same

group, the firm producing the good with higher % can raise its p(w) without affecting the

demand. This in turn would increase its profits contradicting the equilibrium concept. =

A direct implication of Proposition 1 is that if good w is purchased by all consumers in the
equilibrium, then its price is equal to 12(2—"2). Indeed, a lower price would not affect demand for
the good and, thereby, would reduce the profits, while a higher price would exclude the poor
from purchasing w. Similarly, if good w belongs to the luxury goods, then it price is given by

%. Hence, if a firm with valuation b(w) serves all consumers, its profits are given by

o) - v = (5 - e) .



Figure 1: Profit Functions

—cagN

—cN

while if the firm serves only the rich, its profits are given by

(p(w) — Jau N = (bcg“’; - ) anN.

In other words, to maximize their profits, firms choose between selling to more people at a lower
price and selling to fewer of them, but at a higher price.
In the equilibrium, the price of good w depends only on b(w). Therefore, hereafter I omit

the notation of w and consider prices as a function of b. Let us denote by; as the solution of the

(ch _ ) N— <Q’9H _ ) auN. (6)

equation

Then,

b b
— —¢c|N > [(— —c)agN, if b> by,
(QL ) B <QH ) . M

(b — c) N < <b —c > agN, otherwise.
Qu

Thus, if a firm draws b > by, then it is more profitable for the firm to serve both types of
consumers. Otherwise, the firm serves only the rich or exits. Firms with valuation by; are
indifferent between selling to all consumers or only to the rich (see Figure 1). In Figure 1, by, is

the exit cutoff such that firms with valuations b < by, exit from the market because of negative



potential profits.

2.3 The Equilibrium

Let us denote M, as the mass of firms entering the market. One can think of M, as that there
are M.g(b) different firms with a certain valuation b. In the equilibrium, two conditions should
be satisfied. First, due to free entry, the expected profits of firms have to be equal to zero.

Second, the goods market clears.

Definition 1 The equilibrium in the model is defined by {bL, bars Me, {p(0)}y>s, - {Qi}ie{L,H}}
such that

1) Consumers solve the utility mazimization problem resulting in (3).

2) By setting the prices, firms mazimize their profits.

3) The expected profits of firms are equal to zero.

4) The goods market clears.

Further, I derive the equations that are sufficient to describe the equilibrium in the model.
Remember that firms with valuation by, have zero profits. This implies that Qg = %L. Using

this expression for Qg and the equation (6), we can find @7, as a function of by, and by;. Namely,

the following lemma holds.

Lemma 1 In the equilibrium,

( Q%:Cb(aier(l;;H)), if b> b,
p(b) =
o =2, if b€ [br,bum),
(et 1 o oz
m(b) =
\ (i _ )CQHN, if belbr,bu).

Due to free entry, the ex-ante profits of the firms are equal to zero in the equilibrium. This

means that

B
/0 7(t)dG(t) = f..



Using Lemma 1 and taking into account that firms with b < by exit, the last equation is

equivalent to

CJ% 4 1= agHby) + (1— an)H(by), (7)

L2 tdG(t)

where H(z) = G(z) +

The goods market clearing condition implies that for any ¢ € {L, H},

/weQ pw)zi(w)dw = I;.

Using the findings in Lemma 1, it is straightforward to see that

I = cM. <O‘H+(1_“H)> /b Bth(t), (8)

br by

M, bar
Ig—1I, = ch | wG(o) (9)
L

Therefore, dividing the second line by the first one, we obtain

LG 1y br(1 — an)
i () (50 "

Hence, given the parameters Iy, Ir, ag, fe, ¢, N, and the distribution of draws G(-), we

can find the endogenous variables by and by, from the following system of equations:®

LMwce br(1—ax)
ffw tG(t) (ﬁ a 1) (aH T ) ’

(11)
e 11 =agHbr) + (1 — ag)H(bu).
Note that if we know bz, and by, we can find the equilibrium value of Q1 and Qp using Lemma

1. Furthermore, the mass of entrants into the industry producing the differentiated good can

be found from equation (8) or (9).

®The existence and uniqueness of the equilibrium are proved in Tarasov (2007).



3 Open Economy

This section focuses on the open economy extension of the model described above. In particular,
I develop a model of trade between two symmetric countries. The notation in this section is the

same as in the previous one.

3.1 Production and Exporting

In the model, trade costs take the Samuelson’s iceberg form and equal to 7. To simplify the
analysis, I assume that there are no fixed costs of trade. Since the countries are symmetric, it
is sufficient to describe the equilibrium conditions only for one country. As before, I assume
that there are two types of consumers. That is, given the preferences, goods are divided into
two groups: the necessities and luxuries. The presence of trade costs implies that some firms
find it profitable to serve only the domestic market, as exporting would lead to negative profits.
Hence, a firm has three options: to exit, to serve only the domestic market, or to serve both
domestic and foreign markets. In the paper, I consider pricing-to-market. 1 assume that the
markets are segmented and firms are able to price discriminate between domestic and foreign
markets. Furthermore, it is not possible for any third party to buy a good in one country and
then to resell it in the other to arbitrage price differences.
Let us denote mp(b) and 7w (b) as the profits of a firm with valuation b from selling at home
and abroad, respectively. Then, the total profits of a firm with b are given by
0, if the firm exits,
w(b) = ¢ 7wp(b), if the firm serves only the domestic market, (12)
mp(b) +mp(b),  if the firm serves both the markets.
By analogy with the results in the previous section, firms with valuations b € [bys, B] serve all
consumers at home, while firms with b € [by, bys) serve only the rich. Therefore, the profits from
selling at home are given by
(& —c)n=(p(5z+%522) =1 )eN, if b> by,
2 L M
mp(b) = (13)
(QLH—C) agN = (%—1) cagN, if be[br,bu)

Similarly, as the countries are symmetric, it is straightforward to show (see Figure 2) that

10



Figure 2: Profit Functions: Open Economy

Home Foreign

0
—cagN
—cN
—71cN
(& —re) v =(b(52+522) =7 )eN, if b>rby,
Tp(b) = (14)

Thus, firms with b < by, exit, firms with b € [br, 7b1) serve only the domestic market, while firms
with b > 7br, serve both domestic and foreign markets. In addition, as illustrated in Figure 3,
domestic goods with valuations b € [bys, B] and imported goods with b € [Tby/, B] are purchased
by all consumers and, thereby, belong to the necessities, while domestic goods with b € [br,, bys)
and imported goods with b € [Tbr, Tbys) belong to the luxury goods.

Note that due to transport costs, there are goods that are available to consumers of type
i at home but not available to consumers of the same type abroad. In particular, goods with
valuations b € [bys, Tbyr) are sold to all consumers at home, but exported only to the rich in
a foreign country. Hence, the model provides an explanation why some imported goods are
available to the rich and not available to the poor. Moreover, as it can be seen, if transport
costs 7 are sufficiently high (7bys > B in the equilibrium), then imported goods are so expensive

that only the rich can afford purchasing them.

11



Figure 3: Consumption

The Poor domestic

by B

imported
TOp B

The Rich
domestic

br, bas B

imported
Tbyr, Thys B

3.1.1 Prices and Arbitrage Opportunities

Let us denote pp(b) and pr(b) as the prices of goods with valuation b sold at home and exported,

respectively. Then,

b « -« ) 3
@—d’(bfjdb#)’ iE0 = b,
pp(b) = (15)
=g, if be [br,bu),
b e’ :
g = b (52 4+ U520) it b> by,
pr(b) = 16)
QLH — %, if b€ [rbr, Thyr).

Hence, the prices of goods with sufficiently high and low valuations are the same at home and
abroad, i.e., pp(b) = pr(b), implying that the f.o.b. export prices of those goods (given by
p%(b)) are strictly less than the prices in the domestic market.” This is reminiscent of reciprocal
dumping in Melitz and Ottawiano (2008).

Note that the assumption about the infeasibility of arbitrage is a necessary ingredient of
the model. In particular, for goods with b € [bas,7brr), pp(b) and pp(b) are different with
pr(b) > pp(b) and, therefore, it can be profitable for a third party to ship those goods from

one country to the other to arbitrage the price difference. Namely, the absence of arbitrage

"In the model, the prices are not directly affected by the transport costs. The impact of 7 on the equilibrium
prices goes through the effects on by, and bas only.

12



opportunities is equivalent to

PF(b).

T

pr(b) > pp(b) > (17)

In our case, inequality (17) holds for goods with b € [rbr,, bar) U[Tbas, B] and does not necessarily

hold for goods with b € [bas, Tbar). Specifically, for any b € [bas, Thas),

po() _ - bl —on)
pr®) T by

Hence, the no-arbitrage condition means that

br(1 — ag) br, 1—agr

1
- = > 18
oH by T bM_(l—aH)T ( )
Later in the paper, I show that the ratio 2= is increasing in 7 in the equilibrium. As ~=%HT ig
b]w (1 OéH)T

decreasing in 7, this implies that there exists 7* such that for any 7 > 7*, inequality (18) holds.
Hence, arbitrage opportunities are ruled out in the equilibrium if and only if the transport costs

are sufficiently high.®

3.2 The Equilibrium

As before, the equilibrium is characterized by the free entry and the goods market clearing
conditions. The free entry condition means that in the equilibrium, the ex-ante profits of firms

are equal to zero. That is,
B
fo= [ m(ac(),
0

where the function 7(t) is given by (12). Using the expressions for mp(b) and 7g(b) (see (13)

and (14)), the last equation can be rewritten as follows:

CL;[ +147=ag (Hby)+7H(br)) + (1 — ay) (H(by) + 7H (b)),

L2 tac(t)

xT

where H(z) = G(z) +

~H

8Notice that 7* lies in the interval (17 i)

13



The goods market clearing condition implies that

I = M, (J2 po(®)dG®) + [5 pr(DdG(1)) .
(19)
Ig — I, =M, < bbLM fTbM (t)) )
Using the expressions for the domestic and export prices derived in the previous section and

dividing the second line by the first one, we obtain

b
fbMtht )+ [ tdG(t (]H 1) (aH+bL(1_aH)>
S tdG() + [ tdG(t ) Iy b

Hence, by analogy with the closed economy case, the equilibrium values of by; and by, can be

found from the following system of equations:

fbbéu th ‘ +fTbIV1 th’ _ (171_1 . ) <Ck + bL(l—CVH))
12 G+ [h th(t) IL i N ’
M M (20)

fe +1+7= aH( (bL) +TH(TbL)) + (1 —aH) (H(bM> —I—TH(TbM)).
The existence and the uniqueness of the equilibrium can be proved in the same manner as in

the closed economy case (see Tarasov (2009)).

3.3 Consumer Welfare

Before analyzing comparative statics of the equilibrium, I focus on consumer welfare. Recall

that welfare of consumer i is given by

U, = /w b))

Thus, welfare of consumers with income [, is equal to
5 B
U, = M, ( S tdG(t) + / th(t)) .
Tbhas

Meanwhile, the marker clearing conditions in (19) imply that

Iy,
Jo, P(OAGE) + [ pr(t)dG ()

M, =

14



Therefore, using the expressions for the prices, we obtain that
Up =1.QrL.

Welfare of the poor naturally rises with an increase in either their income or the valuation to
price ratio of goods they consume.

Similarly, welfare of the rich is given by

Ug =1.Qr + (Ig — 11)QH.

As the rich consume the same bundle of goods as the poor plus some others, welfare of the rich
is equal to welfare of the poor plus additional welfare from the consumption of the luxury goods,
which is in turn equal to income spent on those goods multiplied by their valuation to price
ratio.

The findings above suggest that relative welfare of the rich with respect to the poor is given

by

Uy <IH )QH
TH g (g 2
Uy, 1y, Qr

Note that all changes in the relative welfare are due to two effects: the price and income effects.

The price effect is determined by changes in %—’Z, while the income effect is determined by changes

. Iy
m E

3.4 Trade Liberalization and Relative Welfare

This section focuses on the effects of changes in transport costs on the relative welfare. To
simplify the analysis and to avoid some ambiguity in the results, I assume that the aggregate
utility from the consumption of goods with a certain valuation b given by M_.bg(b) does not
decrease too fast in b. Specifically, I limit the analysis to the case when the distribution of draws
G(b) is such that b?g(b) is increasing and convex in b.” This assumption also guarantees that

the probability of getting higher values of b does not decrease too fast with b.

9For instance, the family of power distributions with G(b) = (%)k, k > 0, satisfies this assumption. The
convexity of b%g(b) is rather a technical condition, which substantially simplifies some proofs.

15



Recall that the relative welfare is given by

Un _ In _ 1\ Qu
_1+<IL 1)QL' (21)

To understand better the intuition behind the effects of 7 on the relative welfare, I separately
consider two submarkets: the submarket for the necessities and the submarket for the luxuries.
First, I consider the effects of higher trade costs on the prices of the necessities. A rise in 7 leads
to that some exporting firms exit from the submarket for the necessities and start selling only
to the rich (i.e., 7bys rises). This reduces the intensity of competition among firms that serve
all consumers and, therefore, drives up the prices of the necessities. Because of higher prices of
the necessities, some domestic firms that served only the rich consumers find it profitable start
selling to all consumers. This implies that the domestic cutoff by decreases.

Notice that we should also take into account changes in the mass of entrants M, and their
effects on the cutoffs and the prices. In general, the impact of 7 on M, is unclear. On the one
hand, a rise in 7 reduces the profits from exporting. On the other hand, higher 7 can raise the
profits from selling domestically due to lower competition. The overall effect on the expected
profits and, therefore, on M, is ambiguous. However, I find that the results claimed in the

previous paragraph hold irrespective of changes in M,.. Hence, the following lemma holds.

Lemma 2 Higher transport costs raise the exporting cutoff Tbyr, decrease the domestic cutoff

by, and lead to higher prices of the necessities.

Proof. In the Appendix. m

Similarly, higher transport costs imply that some exporting firms exit from the submarket
for the luxuries (in fact, those firms stop exporting at all), implying that the exporting cutoff
Tby, rises. In addition, as it was discussed above, some domestic firms find it more profitable
to serve all consumers (by; decreases). Both effects reduce the intensity of competition in the
submarket, resulting in higher prices of the luxury goods and, thereby, decreasing the exit cutoff
br,. However, there is an additional effect working in the opposite direction. Remember that a
rise in 7 results in higher 7by; (see Lemma 2). That is, some exporting firms that served all
consumers before start serving only the rich. This creates more competition in the submarket

for the luxuries and, therefore, negatively affects the prices. Hence, we observe two opposite
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Figure 4: The Impact of 7 on Consumption
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effects of changes in 7 on the prices of the luxury goods.

I find that, in general, the overall impact is unclear. For instance, in the extreme case when
the fraction of the rich is close to zero and the income difference between the rich and the poor
is sufficiently high (there is a tiny minority of very rich consumers), the rich can even gain
from higher transport costs because of lower prices of the luxuries. In other words, in very
unequal societies trade liberalization can even harm the rich. The following lemma summarizes

the findings above.

Lemma 3 Higher transport costs raise the exporting cutoff Tbr, and have an ambiguous impact
on the exit cutoff by, and, thereby, on the prices of the luxury goods. However, in very unequal
economies, where agy 1s close to zero and %{ is sufficiently high, a rise in T can reduce the prices

of the luxuries and benefits the rich.

Proof. In the Appendix. m

Figure 4 illustrates the results formulated in Lemmas 1 and 2. As it can be seen from the
lemmas, the poor always gain from trade liberalization, while the impact on the rich is unclear
in general. Hence, we might expect that the reduction in transport costs benefit the poor more
than the rich. Indeed, I show that for any parameters in the model, the ratio %—fLI is increasing

in 7. In words, higher transport costs increase the relative prices of the necessities with respect

to those of the luxuries. This is because exporting firms that exit from the submarket for the
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necessities in fact enter the submarket for the luxury goods inducing tougher competition. The

following proposition holds.

Proposition 2 The poor gain more from a decrease in T than the rich do.

Proof. In the Appendix. m

It should be emphasized that the results above are based on two key features of the model:
non-homothetic preferences and monopolistic competition. Nonhomotheticity of preferences im-
plies that different groups of consumers purchase different bundles of goods. While monopolistic
competition allows firms to choose what group of consumers to serve and what prices to set.
Note that in traditional literature with homothetic preferences, bilateral trade liberalization has
the same or no impact on prices set by firms, implying that trade liberalization is beneficial
for all consumers. While in the present model, it is not necessarily the case. In very unequal
economies, the rich consumers can even loose from trade liberalization due to higher prices of

the luxury goods.

3.4.1 When the Transportation Costs are Sufficiently High

In the previous analysis, I assume that imported goods are purchased by both the rich and poor
consumers. That is, the transport costs are such that 7by; < B in the equilibrium. However,
it is not necessarily the case. If the transport costs are so high that 7by; > B, then imported
goods are purchased only by the rich. In this case, the equilibrium equations can be written as

follows:

fbbLM th(t)+f,rB;L [a) (. by (1—ag)
[.5 tdG(t) B (E a ) (QH + b ) ’
M (22>

Je 1+ agr=ag (H(by) +7H(tbr)) + (1 — agr) H (bas).-

If we consider this special case, then it is straightforward to see that trade liberalization benefits
the rich more than the poor. This is explained by the fact that changes in 7 do not directly affect
poor consumers, as they purchase only domestic goods. Therefore, the following proposition

holds.

Proposition 3 If 7 is such that tbyy > B in the equilibrium, then the rich gain more from

trade liberalization than the poor do.

18



Figure 5: Relative Welfare

Free Trade

No Trade

Proof. In the Appendix. m

Hence, summarizing the findings in Propositions 1 and 2, we can see that the relative welfare
has a hump shape as a function of transport costs 7. Moreover, if we assume that there are no
trade costs, then the trade equilibrium is equivalent to the equilibrium in the closed economy
when the mass of consumers is doubled. Meanwhile, Tarasov (2009) shows that in the closed
economy, a rise in the mass of consumers benefits the rich more than the poor. Thus, we can
conclude that opening a country to costless trade always benefits the rich more. However, further

trade liberalization can reduce welfare inequality. Figure § illustrates these findings.

3.4.2 A Numerical Example

This subsection considers a numerical example that illustrates some of the results obtained above.
For certain values of the parameters, I simulate the relationship between consumer welfare and
trade costs in equilibrium. Specifically, I assume that the distribution G(x) is uniform with the
support on [0,1] and Cf—;, = 1. In addition, I assume that the rich have income three times as
higher as the poor do (meaning that % = 3) and constitute a quarter of the total population
(i.e., ag = 0.25). Given the assumed values of the parameters, I solve for the equilibrium values
of by, and by as 7 is raised from 1 (free trade) to 12 (no trade).

Figure 6 shows the simulated relationship between consumer welfare and trade costs. As

it can be seen, both types of consumers gain from trade liberalization. Note that the poor are
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slightly worse off when the economy just starts moving from the autarky to costly trade (7
falls from 9.4 to 7.8). This can be explained by the free entry effect. On the one hand, lower
transport costs induce tougher competition, as domestic firms have to compete with their foreign
counterparts. This positively affects the well-being of consumers in the economy. On the other
hand, lower transport costs can reduce the firm’s expected profits and, thereby, decrease the
mass of firms entering the market (see Figure 7). This in turn negatively affects consumers. It
appears that if the poor cannot afford to buy foreign goods (i.e., the trade costs are sufficiently
high), then the latter effect can prevail over the former one and, as a result, the poor can be
worse off from trade liberalization. However, further trade liberalization raises the well-being of
the poor.

Figure 7 illustrates the relationship between the relative welfare and the trade costs. As it
can be inferred from the figure, the relative welfare is first increasing and then decreasing as a
function of 7, which is consistent with the theoretical findings obtained in the previous sections
(see Figure 5). In particular, moving from the autarky to free trade raises the relative welfare
of the rich by 9%. Furthermore, if trade liberalization does not directly affect the poor: i.e.,
imported goods are purchased only by the rich, then the relative welfare rises by 23%. This
suggests that the impact of trade liberalization on relative welfare through the price effect can

be of considerable magnitude.
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Figure 6: Consumer Welfare and Trade Costs
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4 Concluding Remarks

In this paper, I develop a tractable framework that enables us to analyze the impact of trade and
trade costs on welfare inequality through the price effect. One of the key elements of the model
is nonhomothetic preferences that feature discrete choices (among horizontally differentiated
goods) by heterogenous in income consumers. Such preference structure implies that consumers
first buy goods that are relatively more essential in consumption and then move to less essential
goods. Furthermore, the rich consumers buy the same bundle of goods (the necessities) as the
poor consumers plus some others (the luxuries).

I then incorporate these preferences in the monopolistic competition model of trade a la
Melitz and Ottawiano (2008). The presence of market power and nonhomothetic preferences lead
to that prices set by firms are affected by trade and trade costs. Moreover, the prices of different
goods (necessities and luxuries) are affected differently, implying that trade liberalization can
benefit some income classes more than others. In particular, I find that if trade costs are such
that imported goods are available for all consumers, then trade liberalization benefits the poor
more. While if trades costs are so high that only the rich can afford to buy imported goods,
then the rich gain relatively more from trade liberalization. In other words, the relative welfare
of the rich has a hump shape as a function of trade costs.

The developed framework can be easily extended in at least two directions. First, it would
not be difficult to consider a similar model of trade between two countries with different income
distributions and to examine how this difference affects trade patterns and relative welfare.
Secondly, it would be interesting to explore the case when income distribution is endogenous.
This framework would allow for the both income and price effects and, therefore, could give us

an idea about the relative magnitude of the effects. I leave these issues for future work.
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Appendix

The algebra in the Appendix is mainly based on differentiation of implicit functions. As the intuition of

this exercise is straightforward, I only present the most important details and omit unnecessary ones. To

simplify the notation in the Appendix, hereafter I assume that fj means fgcy tdG(t). Before proceeding

to the proofs of the lemmas and the propositions, we consider the equilibrium equations rewritten in the

following way:

Ji

m (H(br) +7H(7br)) + (1 — an)

Ja

([ )t (o B ([ )

S )

1 (23

(H (bar) + 7H(Tbar))

(24)

and establish some necessary relationships. Specifically, using the equations in (23) and (24), it is straight-

forward to show that!?

0. (- L
1 = zaH / / <0, 228 / +/ <0
obm by bm by, br Tbr
aJ
8771 = ayG(rhy) + (1 — ay)G(rby) — 1 <0,
aJ f fq— b l-a b +f7'
7%2 = Ipbar (9(bar) +7g(7bar)) ( T ) +1r 2 02 1) o, bL(lng) >0,
M fbM +f-rbM M ag + by
b[\/[ ’T'bM
02 _ 2 (—an) S, )0,
% = —Irbg (g(bL) +7 g(TbL)) -1, bar P bL(%)A_;H) <0,
0J-
vz _ IrT b%wg(TbM) be fTbL b (TbL) > 0.
or _|_f
bM ’Tb]u
Finally, from (23) and (24), we have
B 4 g 1 8~
M T L T
{35’; B+ GG+ 5 % =0
Solving for agf and %, we obtain that
8Jy 8Jy | 8Jy J
Oby _ ~Grob T o1 obr 95
E D ’ (25)
_9Jy 0y 4 8Jy OJy
by _ D7 Oba T O Dbur (26)
or D ’
where
_0n0n on o
~ Obps Oby, Oy Dby

Next, we proceed to the proof of Lemma 2.

'9Recall that by assumption, b?g(b) is increasing in b.
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The Proof of Lemma 2

As it can be clearly seen from (25), 85’17” < 0. That is, higher 7 decreases the domestic cutoff by;. Next,

I show that higher transport costs raise the exporting cutoff 7b,;. We have

(TbM) —bM—‘rTagij\_/l

n (25), the derivative can be rewritten as follows:

Plugging the expression for 85;” i
dJy 8Jy | 8Jy 8J
buD + 7 (—Tﬁﬁ + Tfﬁ)
) .

Since we know that D > 0, one only needs to determine the sign of the numerator in the last expression.

(27)

(Tbar), =

Plugging the expression for D, we obtain that the numerator is equal to

0Jy (, 0N 0% +6J1 9y, 0T,
b, \ Moby, | or obr \' or Moy )

a9J; 9J;

3 M aJrL
Using the expressions for Sho i and

5~ derived above, we can show that

b o IR (1~ ) (TH () + fbM +7 (1= anG(rhr)).
8bM 87’
bnm Tbm
8J2 8J2 2,92 2 fb frb bL(l - O[H) b + fTb
To-—buy— = I (T brg(tbr) + 03 9(bar) 2 =+ —rli-a
or abM fbM f'rbM b an + L(bM =
Plugging the last expressions into the numerator and using the expressions for % and gl‘)’ 222 we obtain

that the numerator is equal to

b b B B
(1—apn) bLM +f'rbLM (O‘H be n (1—an) fbM

by o+ %;VH) br, by

I, +T((XHH(TbL)—|-(1—OéH)H(Tb]u)—1))

B B
QH be + (1- aH)fbM

bar

+I72bpg(Thr) ( + 7 (anH(7br) + (1 — ap)H(Tby) — D)

_'_ILCVHszg (bar) (be fTbL) — Ipbrg(by) <_(1 —agy) (TH(TbM) fbM) +7(1- aHG(TbL))> )
bL fbM +f7'bM

B
Remember that H(z) = G(z) + % > 1 for any z € [0, B]. This means that

OéHH(TbL) + (1 — OéH)H(TbM) —1>0.
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I, +TbL

Furthermore, since by, < by and b2g(b) is increasing in b, b3,g(bar) > b2 g(br). Finally, be — > 1.
b

Tb]\/[
Therefore, the part of the numerator given by

fbM

s aHng bM (be fTbL)Q
L

— Ipbrg(br) <—(1—aH) (TH(TbM ) +T(1—aHG(TbL))>

b% fbM fTbM
> Tg(b)bs Om(fbb;fb) +(1—an) <TH(Tb ng> (1= anG(rhL))
B
= Ipg(br)br (O‘szbe + (1 - fbM +7(agH(1br) + (1 — ay)H(rby) — 1)) > 0.

This implies that the numerator in (27) is positive and, thereby, (ba), is positive.
Finally, I show that the prices of the necessities given by cb ((z—f + %) increase with a rise in 7.

Specifically, I show that ‘Z—Z’ + % is increasing in 7. We have

on  (—am)\ _ _andb (1—an)dby
bL bM - b% 8’7‘ b?\d 87
aJy ((1—aH> 8Ja _ ay 9> ) L0k (M oy _ M&h)
_ or bﬁ[ BbL b% abM or b% 81)1\4 b?\l abL
- D
Note that
o0J 1-— oJ
on O (A —an)0h g
b2 by v, by
1— d.J. d.J.
(U—am)0h on 0k _

B2, 0Ob, b2 Oby

As %4 <0 and 22 > 0, we can see that T Pl (=am) )" - (). This finishes the proof of Lemma 2.
or or b -

M

The Proof of Lemma 3

In this section, I show that 7by, is increasing in 7, while the impact of 7 on by, is unclear. We have

_ 043 00, 0]y 0
bLD+T( o7 b T or abM)

D

/
(TbL)T =
Hence, it is necessary to determine the sign of the numerator given by

0Jy 0J1  0J3 (’9]2) _ 0.4 (b 0Js 8]2) n 0Js ( 0.J1 b 8J1)

D _g2 v g g2 Y2 g2 (Y, YA
b ”( 07 Oby 07 Obar ) 0ba \Fob, o7 ) T oo \"or  "Fowy,
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Plugging the expressions for all partial derivatives, we can show that the numerator equals to

by Thym —a B
ILbL(l—OzH bL +f ((1 H)fb]\/l +a be+T((1—aH)H(TbM)+aHH(TbL)—1)>

b3y ag + L(iMaH) b

B
+1,7%byg(Thar) fbe +§T§L <(1 - :Alj) fbM be (1 —ag)H(rby) + g H(Tbr) — 1)>
bnm Tbm

I(1 - an) (fbM f'rbM)

+ b2 b%g(bL)
be f‘rbL fbf

-l-ILng(bM B B OéHTH(TbL)-i-OzH by —T(l—(l—aH)G(TbM)) .
b}\/[ TbM

Taking into account that (7bys)* g(mbar) > b2,9(bar), we derive

B B

(1-«

ILT2ng(TbM be fTbL H) szvl + aHﬁiL +r ((1 _ OzH)H(TbM) + OzHH(TbL) _ 1)
fbM fTb]\/I bu br

B

+I5barg(bar) be fTbL (a TH(7br) + ag “2“ —7(1-(1- OéH)G(TbM)))
fbM TbM L

B

- 1 — OéH)

> Ipbarg(bar) h, * f,SL ( 2 Jon +04H£bL+T((1—QH)H(TbM)+04HH(TbL)—1)>
fb}w +j‘Tbju M L

B
+ILng bM be fTbL (OéHTH(TbL) + OZH{;bL — T (1 - (1 — aH)G(TbM))) > 0.

fbM fTbM L

This implies that the numerator in (26) is positive and, thereby, (bz,)" > 0.

Next, I consider the derivative of by, with respect to 7. Recall that

8 8J2 8]1 8J1 8J2
br, o7 dbar T 07 Obar

or D

As D > 0, we only need to consider the sign of the numerator. After some simplifications, we obtain that

the numerator is equal to

ILT(lszaH) (lﬁwg(TbM) </b:3+/Ti> ~ big(rhe) </bj+/fiw>>

Jon 1,

IS (1 — agG(tbr) — (1 — am)G(tbar)) (barg(bar) + T2barg(har))
fb]\/f f-rbM
by b
br(1 — .
I L( ; ag) Jv, bL(flng) (1 —apG(rby) — (1 — ay)G(by)) -
M ag + B Y

In general, the sign of the numerator can be either positive or negative. For instance, if ap is close to
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unity, then the numerator is approximately equal to

be fTbL

(1= G(7br)) (barg(bar) + T°barg(tbar)) <0,
fbM + TbM

implying that by, is decreasing in 7. However, in very extreme cases when %’ is sufficiently high and ag
is sufficiently low, it is possible that the sign of the numerator is positive. Specifically, Tarasov (2009)
shows that all else equal, higher % results in lower by, and higher by;. Hence, if we consider such %1

that 7bys is close to B, the numerator would be approximately equal to

ILT(lb_QA;H)< g(bar) (/bL /)—b TbL)/>

fbf +fTB;L 2
—aply 5 (1 —G(7br)) (barg(bar) + T2barg(Tbar))
bm
br(1—au) Jo, + oo,
ey (1 Clobe)

bnr

which is positive for sufficiently low ag. This suggests that in economies with tiny minority of very rich
consumers, higher transport costs can reduce the prices of the luxuries.
Finally, I show that the impact of 7 on welfare of the rich is unclear in general and in some extreme

cases, the rich can even be better off from higher transport costs. Recall that welfare of the rich is given
by

1 I
Uy =1.Qp + (IH — IL)QH = - <(Lla) + (IH —IL)bL> .
c\ a4 U—on)
br b
Therefore, after some simplifications,
aJ ap dJ. (1—an) 8J. 8Js (((1—am) 8J op 0J
oo (8 (s s - S at) + 82 (U B - P a)) "
(Un), = 5 ; (29)
eD (gt + U5em)
where , .
1 M TOM 1 _ b
P2_1+—f + /0, (aH+( bOZH)L).
OfH fb +f7'b1u M

a9J; a9J;

Plugging the expressions for %%, RIOVE and 22

55— into (29), we can show that the sign of the numerator in
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(29) is the same as the sign of the following expression:

B B
afg be +f7'bL

B ——f
b fbM f‘l’b]w

(auG(rbr) + (1 — am)G(bar) — 1) (brrg(bar) + 7°barg(thar)) P

+(agG(7br) + (1 — ag)G(Tbyr) — 1) (bLg(bL) + T2bL9(7bL)) $ bzaH)
M
(1_ bLM+fTbM o (1—Oé )
(e Glrb) + (1= ) G(rb) ) UG o (poa, Qo))

bn

by
be fTbL Tb%g(TbL)> (1 H b( +f )

3
fb]u f‘f‘b]u Abe

As it can be seen, the sign of the last expression is unclear in general. For instance, if ay is close to

unity or the incomes of the poor and the rich are close to each other (implying that by, is close to bas),
then the sign is negative. However, if ay is sufficiently low and the difference between the incomes of the
poor and the rich is such that 7b,; is close to B, then the sign can be positive. A number of simulations

I conduct for a wide range of parameters confirm these findings.

The Proof of Proposition 2

In this section, I focus on the relative welfare, which is given by

Un Iy Qu Iy br
e A (e S 1-
T, + (IL ) oL + <IL ><ozH+( ozH)bM>

!/
Hence, to examine the sign of (Z—’Z) , we need to determine the sign of
T

(1) - et
b ) . b, '

/
Algebra shows that the sign of (5—;) is the same as the sign of
T

o1 (01, a.]zb 0% (00, 8‘]15
ar \aby M T gp, ar \aby M T ap, k)

Using the expressions for %‘Q, {?bﬁ, and gb , we derive
8J2 an fb frb
%bM + %bL = I <<b?\/[9(bM) + T2b?\/[9(7'bM)) = BL big(bL) - T2b%9(TbL)
b]\/[ TbM
B B B B
on, _on, _ _O=ow (bt Jh,) on(fy+)5)
Abpr Bk b br '
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Thus, we need to examine the sign of
be f‘l’bL
fbM fTbM
be fTbL
fbM f‘rbM

—Ip (1 — agG(rhy) — (1 — ag)G(rbar)) (bfwg(bM)ff:; T ﬁ%’M - b (bL)> .

To show that the last expression is positive, it is sufficient to show that

oo+ Jon, — 703 g(7br) > b3,9(bar) i+l —b3

M
fbM fq—bM fbM fTbM

— TbQLg(TbL)> T(agG(tbr) + (1 — ay)G(tby) — 1)

(1—ay (fbM JrfTbM) (be fTbL)

by br

1, <Tb?\/[g(7bM

+1, (Tb?\/[g(TbM - Tb%Q(TbL)>

7b3,9(Tbar) g(br)

and

(1—on) (fb]j/[ + fTE;M) (be fﬂw)

b b >(1+47)(1—agG(rbr) — (1 —ax)G(tby)) .
M L

The first inequality follows from the assumption that b?g(b) is increasing and convex. The second in-

equality is equivalent to

B B
(]‘ - QH) fblu + aH be

T(QHH(TI)L)+(170¢H)H(TZ)IM)71)+ bar by

> 1—aHG(TbL>—(1_aH)G<TbM)7

which is always true, as
aHH(TbL) + (1 — aH)H(TbM) —1>0
and

B B
(1—an) fbM o be
+
by by,

> 1faHG(bL)f(lfaH)G(bM)
> 1—aHG(TbL)—(1—0[H)G(Tb]w).

bL

Hence, we show that L is always increasing in 7. This finishes the proof.

The Proof of Proposition 3

In this section, I consider the equilibrium where imported goods are purchased only by the rich and show
that in this case, the rich gain more from trade liberalization than the poor do. If transport costs are

such that 7by; > B in the equilibrium, then the equilibrium equations are given by

LM G+ [5G br(l—au)
CE G (1) oo+ 2552)

Je 1+ apr = am (H(by) + 7H(7br)) + (1 — amr ) H (bas).
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As in the previous sections, I rewrite the equilibrium equations in the following way:

e
cN

([ ) oot o

By differentiating these equations, we obtain

e == RE
8bM bM b]v[ 8bL bL

J1 H(H(bL)+TH(TbL))+(1*OzH)H(bM)7

0J
877'1 = ag (G(tby) —1) <0,
by B
aJ. ) - br(1— +J,
S = Iobug(bur) f’L o s w2 or) oy bL({f'iH) >0
M fbM M am + b
by B
0Js o 2 (lfo‘H) br +f‘l'bL
% = —Irbg (g(bL) + 7 g(TbL)) -1, bar P bL(—an) <0
b
0J
5 = —Ip7b2g(thy) < 0
/
Recall that the sign of (Z—f) is the same as the sign
0J, [ 0Ja 0Js 0Js [ 0J1 0J1
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Using the expressions for %‘f, %, and g}‘)] L derived above, we obtain
B B
aJ: J: +J;
by + o—by = I b?wg(bM)% —b7g(br) — Tbig(7h) | ,
Obyy oby,
b
B B
3J1b +%b . 7(1704H)fb]i4 7OKH (be+fTbL)
Bbar M Bbr bar br '

Plugging these expressions into (30), we have

<b2 bef f'rbL b%g(bL) — sz%g(TbL)> ag (G(TbL) - 1)
by
(1—ag) fbi n H (fzi +fTB;L)

B 2
I 7mb1g(7br) bor b

= Ipag (b bef fTbL b%ﬂ(%)) (G(rbr) — 1)

b
B B
an) [, _ aHbe> <0

+ 1172 g(Tby) (am (1— H(rby)) — ; ;
M L
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(30)



!/
Hence, (U—H) < 0, implying that the rich lose more from higher transport costs. This finishes the proof.
T

L
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