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Abstract

This thesis develops a static general equilibrium model that discusses the impact of
within-country inequality on international trade. The endowments are distributed uni-
formly over a continuous range of households, which have non-homothetic preferences. In
autarky, more inequality leads to a higher product variety, but the majority of households
consumes less goods and the utilitarian welfare of the economy decreases. In the open
economy, the more unequally distributed country hosts the firms with a rich critical client,
whereas the other country hosts the firms selling to most households. If the countries are
sufficiently similar in their within-country inequalities, both feature mass producers and
more similarity leads to a higher volume of trade. Otherwise, the unequal country hosts
all mass producers and even some firms that have a bigger home market in the equal

country.

*Special thanks to Reto Foellmi, Christian Hepenstrick, Andreas Kohler and Josef Zweimiiller for valuable
discussions and inputs, as well as Elisabeth Beusch for helpful comments.
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1 Introduction

There is a wide range of literature on the impact of trade on income inequalityﬂ This work
instead goes the other way around, trying to explain the impact of consumer heterogeneity
on international trade, an idea that has been widely neglected in theory. On one hand, most
models use homothetic preferences, which, because of their mathematical properties, do not
allow for income inequality to have an effect on the outcomes, as the only thing that matters
in such models are aggregated quantities. On the other hand, the few papers that use non-
homothetic preferences often examine the impact of across-country inequality on trade (e.g.
Foellmi et al.l 2010). This work in contrast focuses on within-country inequality.

To emphasize the difference between those two ideas, an illustrative example, such as the
one stated by [Foellmi et al., should be given. In their paper, they compare two countries,
Austria and Nigeria, with the same PPP-adjusted national income, but Nigeria being large
and poor and Austria being small and rich, and ask the question about the effect on trade
patterns. In contrast to this, I compare two countries that have the same national income
and population (and therefore also per capita national income), but one country has more
unequally distributed labor endowments than the other. Consider the case of Sweden and
Switzerland, which had in the year 2000 the same PPP-adjusted national income of 246
bill I$E| and 245 bill I$ respectively and similar populations of 8.9 mill and 7.2 mill. The
dimension in which these countries differed is their income inequality, with Sweden having a
Gini coeflicient of 0.25, whereas Switzerland’s was 0.34. This indicates that Switzerland had
a higher share of very rich and probably also very poorﬂ households compared to Sweden.
The aim of this thesis is to show in what ways such differences affect the market structure
and trade patterns.

Due to the production technology, which features fixed and variable costs, a Chamberlinian
monopolistic competition market structure, such as the one derived in Dixit and Stiglitz
(1977), emerges in equilibrium. The model built here contributes to the New Trade Theory
going back to the elementary work of Krugman (1979, |1980), where the gains from trade
come from increasing returns to scale. But instead of CES-preferences, non-homothetic 0/1-
preferences are used to allow for income inequality to have an impact on the outcomes. Such
preferences are of the kind that only the first consumed unit of a good increases the utility of
a household and to my knowledge, were first used in Murphy et al.| (1989). This assumption

moves the focus away from the intensive to the extensive margin of trade, as a change in

! A good review of this literature is given by [Harrison et al|(2011)).
2I$ stands for International Dollar. The data used in this example is from data.worldbank.org,
3The term “very poor” has to be understood relative rather than absolute.


http://data.worldbank.org

the endowment leads to a different number of goods rather than quantities consumed by a
household. The distribution of endowments, i.e. the within-country inequality, is not modeled
as a discrete two groups (one rich group, one poor group) distribution, but instead a continuous
uniform endowment distribution is assumed. Continuous endowment distributions are rarely
usedﬁ but can lead to interesting additional information, because they allow to show what
happens to the households that lie between the richest and the poorest, something that is not
possible with a two groups distribution.

Summarized, this work sheds light on two barely explored aspects, in modeling the impact
of within-country inequality on trade by using a continuous endowment distribution. The goal
of this thesis is to give useful insights on the mechanisms and channels through which within-
country income inequality affects outcomes in trade. This may hopefully be the fundament
that later works can build on. The remainder is structured in the following manner: Section
states the environment of the model. Section 3| solves the autarky equilibrium, which is then

opened up for trade and discussed in Section [d] The last Section [5] concludes the results.

4One example is e.g. [Matsuyamal (2000), who uses a continuous endowment distribution in a Ricardian
trade model.



2 Environment

This section states the environment of the model, which is later derived in Section [3] for an
autarky and extended in Section [4] to an open economy with two countries. The assumptions
described in this section are fundamental and valid throughout this whole work, unless oth-
erwise noted. I first introduce the supply side, i.e. the production technology of the firms
and then go over to the demand side of the model, showing the households’ endowments and

utility function.

2.1 Firms and the Supply Side

As the main point of this work is to stress the impact of consumer heterogeneity on inter-
national trade, the supply side of this model is the same as in the fundamental New Trade
Theory models of Krugman| (1979, 1980).

A continuum of firms produce each a differentiated good indexed by j, where labor is the
only input in the production of those consumer goods. A fixed amount of labor F' is needed to
set up a firm. Thereafter, every produced good needs an additional labor input of 1/ aﬂ This
economies of scale production technology is the same for all firms and induces the familiar

monopolistic competition market structure in the equilibrium.

2.2 Households and the Demand Side

In contrast to the supply side, the demand side crucially differs from the standard model in two
points. First, instead of just having one representative agent, the endowments are distributed
over a continuous range, and second, a non-homothetic utility function is introduced.

The economy is populated by a continuum of L households. The labor endowments 6 are
uniformlyﬁ distributed over the range [u—r, pu+7], where u is the mean labor endowment and r
is the distance of the lowest as well as the highest labor endowment to the mean. Accordingly,
it follows that » < p has to hold, as there would be negative labor endowments otherwise.
The total labor endowment in this economy is therefore uL. As it is assumed that labor is
perfectly mobile within a country and that the labor market is competitive, the wage rate W

is the same for all households in an economy.

Notice that an additional labor input of 1/a for every produced good implies that one unit of labor input
produces a goods, i.e. a is the productivity of labor.

SWorking with this specific function allows for closed-form expressions and simplifies the understanding of
the mechanisms in a model with a more general continuous endowment distribution.



The span width of the labor endowments is 2r. Therefore, the probability density function
(PDF) is given by
for Gep—rpu+r

1
g0 =<
0 otherwise

and the cumulative density function (CDF) is given by

1 for 6 € [p+r 00)
G(0) = W for Oelp—r,p+r)
0 for 6e[0,u—r).

Figure [1| shows the PDF (a) and CDF (b) of this economy. The uniform endowment dis-
tribution has the nice attribute that, given the mean labor endowment u, there is just one
parameter, r, which determines the inequality in this economyE] To follow the comparative
statics performed in Section [3| and |4} it is important to understand the impact of a change
in 7 on the PDF and especially the CDF. More inequality, i.e. a higher r, means a wider
endowment distribution and therefore a lower density of households over this range, which is
equivalent to a flatter CDF. This is an important mechanism in the following sections and

should always be kept in mind.

Figure 1: PDF and CDF of the uniform endowment distribution respectively

8(6) G(6)
A A
1
1
1 2
2r
u=r u u+r >0 u-r u u+r >0
(a) (b)

Having described the distribution of the endowments, the utility function, which is the

same for all households, is given by

U; = /Cz‘(j)dj,
0

"This also holds true by looking at the Gini coefficient of the uniform endowment distribution, which is
r/(3u). Appendix [A|shows the derivation of the Lorenz curve and the Gini coefficient.

4



where ¢;(j) is an indicator function with ¢;(j) = 1 if good j is consumed by household 14
and ¢;(j) = 0 if notﬂ Therefore, the number of goods consumed determines the utility of a
household and it is not possible to generate a higher utility by increasing the consumption of
a specific good that is already consumed. It follows that every household wants to consume
as many goods as possible, i.e. increase the variety consumed, but is restricted in doing so by

the labor income. The budget restriction of a household ¢ with income 6; is given by
o0
o3 = [ pi)ei()di.
0

where p(7) is the price for good j.

Notice the difference between a non-homothetic utility function, as the one used in this
model, and a homothetic one, such as CES-preferences used in the standard Krugman model.
Here, as described above, a household wants to consume as many goods as possible, taking
into account his budget restriction. Therefore, poorer households are not able to consume
the same number of goods as richer households. As shown in Section [3] this will lead in the
equilibrium to some firms excluding poorer households by setting a higher price in order to
take advantage of the higher willingness to pay of richer households. The intensive margin of
consumption does per definition not play any role, as a household only gains utility from the
first unit of consumption. This is a contrast to CES-preferences, where the intensive margin
plays a role as a household, taking into account his budget restriction, wants to consume
as much of a good as possible. The relative consumption shares of the different goods are
then pinned down by the elasticity of substitution, which is constant by assumption and
therefore does not change with a variation in the households’ income. The extensive margin
of consumption does not play a role, due to the fact that a household’s willingness to pay
goes to infinity as the consumption approaches zero and therefore every household always
consumes all available goods. Hence, the non-homothetic 0/1-preferences used in this model
are crucial in letting consumer heterogeneity have an impact on aggregate demand, which

would not be possible by using homothetic CES-preferences.

8This is the reason, why this utility function is also sometimes called 0/1-preferences.



3 Closed Economy Equilibrium

I start by looking at a closed economy, facing the environment stated in Section [2 The wage

rate is set as numéraire, so W = 1. Therefore, “endowment”

and “income” are used as syn-
onyms. First, the maximization problems of the different individuals, i.e. the households and
the firms, is solved. In a second step, two constraints that need to hold in equilibrium are
introduced. The free entry condition, which leads to zero profits, and the fact that all house-
holds exhaust their budgets. Those optimality conditions allow to solve for the equilibrium
and to discuss the impact of inequality on the outcomes in a last section. The derivation of

the autarky equilibrium is closely based on [Bertola et al.| (2006, Exercise 43), who shortly

discuss this case for a general continuous endowment distribution.

3.1 Maximization Problems

Imagine a household facing the decision whether to consume a good j or not. Although the
utility function is not differentiable, the standard mechanisms can still be used to solve this
problem. A household compares his marginal utility of good j, which is 1, with the marginal
cost of the consumption, which can be expressed as the price of the good p(j) multiplied with
the shadow price of income, i.e. the marginal cost of strengthening the budget constraint by

one unit. Therefore, the first order condition of a household i looks as follows

gy~ LT A0 205 1/30) 2 90
0, otherwise

where A(6;) is the shadow price of household ¢ with endowment 6; or the inverse of his will-
ingness to pay. This maximization problem therefore adds up to the intuitive decision rule
that a household ¢ with income 6; wants to consume good j, if its willingness to pay exceeds
the price. As a richer household is willing to pay a higher price than a poorer household, this
will be interesting to explore for some firms in equilibrium.

Given this simple consumption rule of the households, it is now possible to describe the
firms profit maximization. Each firm faces a trade-off between the price and the quantity.
The higher the price of the good is set, the less households are willing to buy this goods, i.e.

the smaller is the market. As it is not possible to use price discrimination within a country,



a firm obviously sets the price equal the willingness to pay of its poorest client @

which is identical for all firms with the same critical clientﬂ and sell a total quantity of

x@ﬁ—am—u—mmw—“tgﬁL

to all individuals with an equal or higher reservation price than the critical client 6. Notice
that graphically, the market of a firm corresponds to the vertical distance above the CDF,
multiplied by the labor force. In equilibrium, every household must be the critical client for
at least one firm, as otherwise its willingness to pay would be infinity, which would induce

some firms to explore this opportunity.

3.2 Additional Equilibrium Constraints

After showing how the households make their consumption decisions and the firms set their
prices, I now impose two equilibrium constraints in order to solve the model. The first is
the free entry condition, which assures that all firms make zero profits in equilibrium. The
intuition is that new firms enter the market for goods with a critical client 6, as long as there
is a positive profit. This leads to more goods consumed by households 6 and therefore a lower
willingness to pay. As the firms set the price equal the willingness to pay of their poorest
client, this goes on until the price is such that the firms make zero profits. Hence, the price

for a good with the poorest client 6 derived from the zero profit condition is

F= (s~ ;)@
aF + [(u+7-8)/Cn)] L

& 0= [(u e é)/(%)] L

(1)

SHES

Notice that in equilibrium the firms are not willing to set a price lower than their average
costs, as otherwise they would make losses. It follows that p(é) increases in 6 as the market a
firm caters to gets smaller the richer its critical client is and the consuming households then

have to cover a bigger share of the fix costs.

9To simplify the reading, I will talk throughout this work of “the poorest client 6” instead of “the poorest
client with a labor endowment 6”. Additionally will I use “critical client” as a synonym for “poorest client”.

Due to symmetry, all variables concerning the same critical client 6 are equal. That is why the goods’
index j is dropped to ease the notation.



The second equilibrium constraint is that all households have to exhaust their budget.
Together with the derived prices of Equation , this determines the number of firms for
each critical client. Starting with the budget constraint of the poorest client with an income

u — 7, the number of mass producers N(u — r) can be calculated as

al

® Np-r)=—m—Tl-r. (2)

The number of mass producers is pinned down by the income of the poorest households divided
by the price for those goods. This relation makes sure that the poorest households exhaust
their budgets.

Now look at the budget constraint of a household with an income € (p — 7, u+ r]. Such a
household consumes all goods with a poorer critical client plus those goods, he is the poorest

client for. The budget constraint can therefore be written as

0
i= / p(O)N'(0)d0 + p(ys — )N (1 — 7).

n—r

As N(6) denotes the number of goods consumed by the households 6, the derivative N’(6)
stands for the number of firms producing with a critical client §. Hence, this equation states
that the household’s income 6 needs to be equal to all goods it consumes multiplied with the
respective prices. The number of firms with the critical client 6 can be calculated by taking
the derivative with respect to 6 on both sides of the budget constraint and rearranging to

alwrr-d/en|L

N = aF + [(u +r— é)/(??”)] L

; (3)

which is the inverse of the according price. This makes intuitively sense, as the budget
constraint assures that the additional number of goods consumed by any household (compared
to the next poorer household) has to equal the additional infinitesimal unit of income divided
by the price for those goods, which is equal to the inverse of the price, as the wage rate is set

as numeéraire.



From this, it is now possible to calculate the market structure

N(0) = / N'(0)d0 + N(u—r)
pn—r
= 2ar 1—L7ﬂ_6—glog aF+L~ + ol (p—r) (4)
2r L aF + [(u+7—0)/(2r)| L al'+ L

as well as the overall product variety of this economy

ptr
N(u+r) = /N’(G)d9+N(u—r)
.
= 2ar [l—aflog (a};;L)] —i—a;iL(,u,—r). (5)

The closed-form expressions for the market structure and the product variety can be derived
with a little bit of algebra, as can be seen in Appendix [B]

The number of goods consumed by a household with income 6,ie. N (5), is also equal to its
utility. Therefore, the overall product variety N (u+7) is the utility of the richest households.

It follows that the utilitarian or Benthamite welfare of this economy can be stated as

ptr
B= [ g(§)LN(0)dd
J
=a[Lp— FN(u+r)]. (6)

Equation @ has a very nice intuition. As the number of goods consumed determines the
utility of a household, the utilitarian welfare is equal to the total number of all goods produced
in this economy. Look at the term in brackets on the RHS of the equation. Ly stands for
the whole labor supply, whereas F'N (u + r) states the labor demand which is used to set up
firms, as N(u + r) is the overall number of firms and all need to bring up the fixed costs F.
It follows that the expression in the brackets is equal to the labor allocated in the production
sector. This needs to be multiplied by a to determine the number of goods produced in this
economy, as a stands for, as mentioned earlier, the labor productivity. The detailed derivation
of Equation @ can be found in Appendix

Notice that given this market structure in the general equilibrium, the labor market clear-



ing condition also holds due to Walras’ Law

= | (74 H2) o (45) wu-

n—r

Geometrically, the labor market demand can be interpreted as the area above the CDF, mul-
tiplied by the labor force. This is something that will be of more interest in the open economy
equilibrium. As, given the mean labor endowment, the size of this area is not affected by a

change in income inequality, the labor demand is always equal to the labor supply.

3.3 Impact of Consumer Heterogeneity in Autarky

This section shows the impact of consumer heterogeneity on the market structure in autarky.
By referring to an increase or decrease in inequality, it is always assumed that this happens
for a given mean labor endowment p. Therefore, a rise in inequality can also be described as
a mean preserving spread or simply as an increase in r. It is very important to understand
the inequality’s effect on the market sizes. The mechanism always works through this channel
and the quantity a firm can sell is a driving force in this model. Figure [2| (a) shows that the
CDF “turns clockwise”, when inequality increases. Controlling for the mean income, more
inequality, i.e. a higher r, therefore leads to shrinking and growing market sizes for firms with
the poorest client in the ranges 6 c (w—r, ) and 0 e (ypo 4 1) respectively

The changes in the quantities that these firms can sell, then have an effect on the prices
set by them. The shrinking (growing) market sizes for firms with the critical client below
(above) the mean, lead to higher (lower) prices for those goods. The reason for this is that
firms need to set the price equal their average costs and a smaller (bigger) customer base
means that each household has to bear a higher (lower) share of the fix costs.

Finally, the adjustment in the prices has an influence on the number of firms selling to
different critical clients, which is the inverse of the respective price, as mentioned above. More
inequality therefore leads to five effects, shown in Figure 2] (b), affecting the overall product
variety. First, the higher income dispersion means a lower income for the poorest households.
As the price for mass consumption goods does not depend on the inequalityB this implies

that there are less mass producers in equilibrium (negative effect on the product variety).

" Remember that the market of a firm corresponds to the vertical distance above the CDF, multiplied by
the labor force.

12Mass consumption goods are per definition consumed by all households. Its price is therefore equal to the
variable cost of one unit plus the associated share of the fix costs, which is equal to the set-up costs divided
by the whole population. None of these factors depend on the inequality.

10



Figure 2: Impact of an increase in inequality on the CDF and the number of goods consumed
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Annotation. N(0) stands for the number of mass producers.

Second, there is now a positive number of firms that have a critical client in the income range
6 ( — r"® u — r°'4) which did not exist before the rise in inequality (positive effect on
product variety). Third, the shrinking market sizes in the income range 6 € (u—1°4, ;1) lead to
higher prices for those goods (negative effect on the product variety). The fourth effect is the
opposite of the third, i.e. the growing market sizes in the income range 6 € (u, u + r°?) lead

to lower prices for those goods (positive effect on product variety). And fifth, there are now a

old new}
)

positive amount of firms that have a critical client in the income range 6 e (72 p+r
which did not exist before the rise in inequality (positive effect on product variety). Before

some interesting propositions are stated, I first proof Lemma

Lemma 1. Effect 1 in Figure@ (b) dominates effect 2, i.e. a household with income pu — r°

consumes less goods, if inequality increases.

Proof. This perhaps seems a little bit counterintuitive, as this household belongs to the group
of the poorest households before the increase in inequality, whereas afterwards it does not
anymore. The reason for this being true lies in the fact that the average price of its consumed
goods rises. Consider the consumption basket of a household with income p — r°¢ before
and after the increase in inequality. Before the increase in inequality, such a household
consumes only mass products that cost the cheap mass product price, whereas after the
increase it consumes also some exclusive goods that are more expensive. As the household’s
labor income stays the same, it is obvious that the number of consumed goods has to decline.

See Appendix for a mathematical proof. O

11



Proposition 1. The majority of households loses utility from a mean preserving spread.

Proof. As the firms with a critical client above the mean are able to set lower prices, it would
be intuitive to think that all households with an income in this range benefit from higher
inequality. Nevertheless, this neglects the fact that households with an income above the
mean also consume all the goods with a poorer critical client. Consider the households with
income p in Figure [2l As Lemma [1| shows that effect 1 dominates effect 2 and because effect
3 is negative, the mean households clearly consume less goods if inequality increases. The
households infinitesimal richer than the mean households additionally consume the increased
number of goods they are the critical client for, which clearly can’t offset the loss of utility
coming from the other goods. This is the reason, why the majority of households loses utility

from a mean preserving spread. See Appendix for a mathematical proof. O
Proposition 2. A rise in inequality, i.e. a higher r, implies more overall variety.

Proof. Considering the labor market, the intuition for this is straight forward. The labor
supply is unaffected by a mean preserving spread in the endowment distribution, whereas the
labor demand depends on the market structure, which is affected by a rise in inequality. As
shown in Figure [2, the “clockwise turn” of the CDF leads to shrinking (growing) market sizes
for firms with the poorest client below (above) the mean. This leads to less (more) firms
with the critical client in this range, because the households can afford less (more) additional
goods, due to the higher (lower) prices. Therefore, there exist less firms selling to a broad
base of households and more of them selling exclusively to richer ones. As the labor demand
of a firm is F + x(f)/a, this means that one firm, which has a big market is replaced by more
than one firm with a smaller market. That’s why the overall number of firms and income
inequality are positively related to each other. It is important to notice that a higher product
variety directly benefits uniquely the richest households as they are the only households who
consume all goods. See Appendix for a mathematical proof. O

Propositions [I] and 2] show that the richest households gain utility, whereas the majority of
households loses. This raises the question, whether the utility gains of the minority of favored

households are big enough to compensate for the losses of the other households.
Proposition 3. The utilitarian welfare in a closed economy falls, if inequality increases.

Proof. Having shown that the Proposition [2| holds true, this proof is straight forward. Re-
member from Section [3.2] that the utilitarian welfare is equal to the labor, allocated in the
production sector, multiplied by the productivity. The increase in the number of firms (prod-

uct variety), due to a mean preserving spread, is therefore the only impact on the welfare, as

12



neither the productivity, nor the labor supply changes. More labor is needed to set up the
firms and less is available for the production of goods, which clearly reduces the utilitarian
welfare. Utilitarian welfare is maximized in an economy without inequality, where only mass
producers exist. Those firms have the highest labor demand, which allows only for a few firms
to emerge and therefore only a small share of labor is bound to the set-up sector. Notice that
this is simply due to the existence of fixed costs. In a world without such costs, the whole la-
bor supply is allocated in the production sector. This would imply that income inequality has

no impact on the utilitarian welfare at all. See Appendix [D.4] for a mathematical proof. [

Those three proofs lead to the conclusion that although the overall product variety in-
creases due to a rise in inequality, the majority of households consumes less goods, which

induces a lower overall welfare in the closed economy.

13



4 Open Economy Equilibrium

After deriving the closed economy equilibrium, I now assume that there are two countries
of the kind described in Section |2| with equal labor force L and mean labor endowment u,
but with one country, called Unequal, having a more unequal endowment distribution than
the other, called Equaﬂ Therefore, ry > rg must be the case. In contrast to the standard
Krugman, (1979, 1980) trade framework, income inequality does have a very important impact
on the market and trade structure in this modelE To illustrate this, I first treat the two
economies just like one big economy, to derive the overall market structure and the prices. In a
second step, I describe the location of those firms and the trade structure. As discussed later,
this is indeterminate without trade costs and therefore based on crucial assumptions. Lastly,

the impact of consumer heterogeneity on the market structure and trade patterns is described.

4.1 Overall Market Structure

Notice first that due to the continuous endowment distribution, there is always a marginal
critical client that can be served by firms located in both countries. As those firms face the
same revenues as well as production technology and because there are no trade costs, wages
have to equalize for the zero profit condition to hold. The wage rate is therefore again set as
numéraire, W¥ = WU =1 and “endowment” as well as “income” are used as synonyms.
The decision rule of a household ¢, whether to consume a good or not, does not change

qualitatively in an open economy.

Loif 1= X0i)p(j) = 0= 1/A(0:) = p(j)

0, otherwise

Cz(glaj) =

A household ¢ with income #; still wants to consume good j, if its willingness to pay exceeds
the price. As the price is the only thing that matters, the origin of the good does not directly
influence the decision.

The firms profit maximization problem is not directly affected either. The firm still sets

the price equal the willingness to pay of its poorest client.

p(6,5) = p(8) = 1/(6)

13The description Equal does not imply that there is full equality in this country. This just states the fact
that it has a more equally distributed endowment distribution than the other country.

14 Appendix [E| shows that a continuous endowment distribution, i.e. within-country inequality, does not
change the outcome in a Krugman trade model with CES-preferences.
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Because there are no transportation costs, it is not possible to use price discrimination across
countries, as this would trigger off parallel trades. This implies that the price a firm can set
for a good with the poorest client 0 in Fqual is the same it has to set in Unequal with a
critical client f;;. Due to the fact that the price equals the willingness to pay of a household,

it follows that the firm has the same critical client in both countries éE =0y = 0.

The quantity a firm can sell is therefore given by

2(6,5) = 2(0) = (1 - Gu(@)L+ (1 - Gu(@))L.

I.e. a firm sells to all individuals with higher or equal reservation price in both countries.
Obviously, the market sizes are bigger than in autarky for firms located in either country with
the poorest client in the range [ — ry, u + rg) and bigger or the same for firms with the
critical client in the range (u+ rg, p+ ryl located in Equal or Unequal respectively. Figure
shows the PDF (a) and CDF (b) for the overall world economy. Notice that the CDF for the
overall world economy is not differentiable at y — rg and p+ rg. The kinks at those incomes
are the reason, why the explicit formula for the quantity is different, dependent on the income

of the poorest client of a firm. Table [1] gives an overview [l

Figure 3: PDF and CDF of the overall endowment distribution respectively
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Annotation. The bold line depicts the PDF and CDF for the overall economy, whereas the dashed lines are

for the separate countries.

15 As there is not just one single quantity formula over the whole endowment range, solving for the closed-
form expressions in the open economy case is especially complicated. Nevertheless, the valuable understanding
of the mechanisms in autarky will turn out to be sufficient to discuss the impact of within-country inequality
in an intuitive way.
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Table 1: Quantity a firm can sell depending on its critical client

0 |=p—rv €p—ru.p—rg € (u—rE, p+ rE] € (u+rp, p+ryl
2(0) oI ,u—I—SrU—QL (,u—@)(rU—l—'rE)—l—QrUrEL ,u—l—rU—HL
2ry 2ryre 2ry

Using the zero profit condition, the price can be determined

—a el (7)

Notice that Equation ([7]) again states as Equation did that the price equals the average
costs, i.e. the variable costs for one unit plus the corresponding share of the set-up costs. In
other words, the price is equal to the whole labor requirement for the production of the good,
F+ x(é) /a, divided by the corresponding market, z(6). Tt follows that most prices for a given
critical client are lower than in autarky. More precisely, all firms that can export some goods,
set a lower price in the open economy, as the foreign customers also pay a share of the set-up
costs.

Given the prices, the mechanism to derive the market structure is exactly the same as
in the closed economy. From the budget constraint of the poorest client overall, i.e. the
households in Unequal with an income of pu — ry, the number of mass producers can be

calculated

p—ry =p(p—ry)N(p—ry)

2L ). (8)

&N =) =i ar

In equilibrium there are more mass producers in the open economy, as the market for mass
consumption goods is bigger and therefore the mass consumption good price is lower.

The budget constraints of all households with an income 6 € (uw—ry, 1+ ry]

0
g — / p(O)N'(0)dl + p(p — ro)N (1 — rv7)

n=ru
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determine the amount of firms for each critical client

N'(6) = Frel) 9)

Qualitatively nothing changes compared to autarky, i.e. the number of firms for which the
poorest client has an income of @ is still the inverse of the price, which is equal to the corre-
sponding market divided by whole labor requirement for the production of the good. There-

fore, quantitatively N'(6) is higher than in autarky for all goods with a lower price.

From this, the market structure

0 -
NUEN ;j(?@ a0+ — 25 () (10)
p=ry
and the overall product variety
v ax(0) a2l
Ntr) = | O ) (11)

p—ry
can be stated 19

Proposition 4. FEvery household consumes more goods in an open economy compared to

autarky, i.e. has a higher utility. It follows that the overall product variety rises.

Proof. The reason for this is straight forward as all firms with a critical client € [u—ry, u+rg)
are able to set a lower price in an open economy, due to the fact that they can pass on the fixed
costs to a bigger market, whereas the remaining firms with a critical client € [u+rg, u + ry]
don’t change their prices. Therefore, at least a part of the goods consumed by a household are
cheaper, allowing it to buy more goods. This is simply the familiar gains from trade result,
as a consequence of the economies of scale production function. It follows that the overall
product variety rises, because the richest household also consumes more goods in an open

economy. n

16For the sake of completeness, the closed-form expression of the product variety is stated in Appendix

As mentioned earlier, the calculations are especially cumbersome, due to the quantity formula z(8), which
depends on the critical client and therefore has two kinks.
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The utilitarian or Benthamite welfare in Fqual and Unequal can be stated as

Ht+TE
Bo= [ as(®)LN ()0 (12)

p=TE
ptry

By = / gu(0)LN(0)d6. (13)

p=ry
Compared to the autarky, both countries gain, due to the fact that all households consume
more goods, as shown in Proposition Appendix [F] shows the closed-form expressions for
Equations and as well as the fact that the welfare in both countries together are,
as in autarky, equal to total production, i.e. the labor allocated in the production sector

multiplied by the productivity.

4.2 Location Decision and Trade Structure

After the derivation of the overall market structure, I look at the location decision of those
firms. As already mentioned, this is actually indeterminate in a setup without transportation
costs. The introduction of such costs is not as straight forward though, because of their
effects on the price setting behavior of the firms and the wage rates, in addition to the
location decision. To simplify the analysis, I just introduce a home market bias assumption,
to determine the location of the firms, without explicitly introducing trade costs. With this
assumption the location decision is determinate without any of the additional effects arising

from such an introduction.

Assumption 1. There exists a sort of home market bias, which makes sure that a firm

preferably locates in the country where it has the bigger home market.

I justify this assumption, as it is intuitive that a firm will settle in the country with the
bigger home market. Nevertheless, it always has to be kept in mind that this is a crucial
assumption, which in the end determines the trade structure.

As soon as one country’s labor force is too small to produce all the goods it has the bigger
home market for, the other country will start producing some of those goods. In order to
find out which goods, there needs to be a ranking. I assume there exists a function qb(é),
which states the preferability for a good with a critical client 6 to be produced in Equal. 1
call it home market preferability function (HMPF)E If the preferability for goods, which

"Notice that it is also possible to describe a function, which states the preferability for a good to be produced
in Unequal. This would simply give the opposite ranking.
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have the same home market in both countries, is set to unity, then qb(é) > 1 for all goods
with a bigger home market in Fqual and gb(é) < 1 for all goods with a bigger home market
in Unequal. In accordance with the home market bias assumption, it is intuitive to assume
that the preferability is higher, the bigger the absolute and/or relative difference in the home
markets of Fqual and Unequal. Figure {4 shows such a function gzﬁ(é) together with the CDF’s

of both countries. Remember that the home market is z¢(0) = (1 —G¢(0))L for C € {E,U}.

Figure 4: CDF’s of both countries and the HMPF
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Annotation. The function ¢(0) has not to be linear. The solid and the dashed line in the upper graph depict
the CDF of the unequal and equal country respectively.

By looking at the HMPF, it can be seen that it starts at 1, as the home markets for
firms with the poorest client overall (with an income of p — ry;) are the same size in both
countries. As the income of the critical client increases, the home market sizes will diverge
and as Equal has the bigger home market, gb(é) will continuously increase. This goes on until
the poorest client has an income of ;1 —rg. Thereafter, a further increase in the income of the
poorest client will lead to a convergence of the home market sizes and therefore a continuous
decrease of ¢(f) until at the mean income the home markets will be the same size and ¢(6) = 1
again. A further increase in the income of the poorest client lets the HMPF drop below 1 and
continuously decrease until an income of ©+ rg and then again increase until it reaches unity
at the top income.

To determine the location of the firms, Fqual will host those firms with the highest values
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of the HMPF, i.e. the highest ¢’s. Therefore, there needs to be a value qAS, which clears the
labor market in Equa and all firms with a critical client § for which ¢(6) > ¢ is true, will
settle in Fqual and all others in Unequal.

I first look at a case for which ¢ = 1, i.e. both countries host the firms, for whose products
they have the bigger markets and the mass producers are shared such that both labor markets
clear. In a second step, the case, where only the unequal country has mass producers and
therefore also hosts some firms, which Fqual has the bigger market for, i.e. qZ; > 1, is dis-
cussed. As shown later, with the assumption that both countries have a uniform endowment

distribution, a case where qg < 1 will never emerge.

4.2.1 Mass Producers in Both Countries

For the case ¢ = 1, Equal features the firms with the bigger markets (¢(6) > 1), i.e. the firms
whose poorest clients have a low labor endowment, and the unequal country will feature the
firms with the smaller markets (¢(f) < 1), i.e. the firms whose poorest clients have a high
labor endowment. More precisely, firms with the critical client in the income range (u—ry, p)
locate in Fqual and firms with the critical client in the income range (u, u + ryy) locate in
Unequal. The firms that produce goods for everyone, i.e. with a critical client p — ry, are

located in both countries.

Therefore, the firms split-up is as follows

az(0) a2l
Ng = —df —(u — 14
p= | ) (14
p=ry
YT ad) oL
axr a
Ny = 4+ (1 —m)———(u — 1), 15
: /GFH(Q) F(L=m) = (i) (15)
o

where m is the share of the mass producers located in Equal and € (0, 1).
The split-up of the mass producers m needs to be such that the labor market clearing

condition in Fqual holds:
i o oL
uL = / <F+ x()) N'(0)df +m <F+ > N(p—ry)
a a
n=ry
o

uL = / 2(0)d0 + m2L(j — rv) (16)
p=ry

181f the labor market in Equal clears, Unequal’s does as well, because of Walras’ Law.
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_Ap+rp—"Try

=m= 80 70) (17)

The calculations can be found in Appendix[G] Due to Walras’ Law, m could also be calculated
using the labor market clearing condition of Unequal or the balanced payments condition.

Similar to Equation , the labor market clearing condition in Unequal can be simplified to

= [ (P EL) o - (£ ) Wi
pL = 72(9)6%) + (1= m)2L(p — ). (18)

Equations and are shown graphically in Figure Notice that the share of mass
producers m located in Fqual, or correspondingly the share of mass producers (1 — m) in

Unequal, is the variable making sure that both labor markets clear.

Figure 5: Firms split-up when both countries have mass producers
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Annotation. The y-axis is scaled up by 2L such that the area above the CDF corresponds the market sizes.

As long as m € (0,1), both countries have mass producers. Considering Equation ,
m < 1 is always the case, as 4y > rg + ry holds (both variables, rgp and ry, have to be
smaller than p). Therefore, the unequal country always features mass producers, i.e. qg <1
is not possible. By contrast, m > 0 only holds for 4u > 7ry — rg. If this is not the case, only
Unequal has mass producers and there will be some firms in Unequal that produce goods,
which Fqual has the bigger home market for, i.e. gZS > 1.

Lastly, it is possible to write down the balanced payments condition, which states that
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Equal’s exports to Unequal, have to match Equal’s imports from Unequal in terms of money

I
/ (1= Gu(6))Lp(®)N'(0)d6 + mLp(s — riy)N (s — rys) =

p=ry
HtTrE

(1= GE(0))Lp(0)N'(0)d0 + (1 — m)Lp(u — ru)N (1 — 1v).

o
This can be simplified to
© HATrE
/ (1-Gy(0))Ld0 +mL(p—ry) = / (1-Gg(0))Ld0 + (1 —m)L(p —rv). (19)
p=ry Iz

Notice that trade is balanced in terms of money, but not in terms of goods. Besides the
mass products, Fqual exports relatively many goods for a low price and imports relatively

few goods for a high price. Of course it is vice versa for Unequal.

4.2.2 Mass Producers Only in the Unequal Country

In the case of qg > 1, the unequal country features some firms that produce goods, which
Equal has the bigger home market for. Notice first that, not regarding the top income u+ 7y
where anyway both market sizes are zero, every income has exactly one “twin” income with
the same ¢-value. Denoting the lower income for a specific value ¢ as 01(45) and the higher as

02(¢), the firms split-up can be stated as

02($) j
Np = / &d(g (20)
~aF +x(0)
61(9)
01(9) 0 ptru @) ol
ax ax a
Ny = ———df + / —df + —ry). 21
v / aF + z(0)  aF +2(0) PR AGLY 1)
H=ru 62()

Equation shows that the more equally distributed country hosts all firms with a critical
client in the range (61(¢),02(¢)), i.e. all those markets for which the HMPF is bigger than ¢,
whereas Equation shows that the unequal country features all firms for which the HMPF

is below ¢, including all the mass producers.
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The labor market clearing conditions can again be simplified to

02(¢)
ul = x(0)do (22)
01(¢)
01($) ptry
L= / +(0)d6 + / 2(0)d0 + —22E (4~ vy (23)
pE= aF +20 MY
K=ry 02(9)

and are illustrated in Figure [(] Now that all mass producers are located in Unequal, i.e.

m =0, 45 is the variable making sure that both labor markets clear.

Figure 6: Firms split-up when only the unequal country has mass producers
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Annotation. The y-axis is scaled up by 2L such that the area above the CDF corresponds to the market sizes.

The already simplified balanced payments condition in the case of (;3 > 1 looks as follows:

62() 01(9) ptrE
/ (1—Gy(0))Ldo = / (1 - Gg(0))Ldo + / (1—-Gg0)Ld0+ L(p—ry).  (24)
01(9) p=ry 02()

Equation [24]states that the exports of Fqual (LHS) need to be the same as its imports (RHS)

or vice versa for Unequal.
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4.3 Impact of Consumer Heterogeneity in the Open Economy

This section shows the impact of consumer heterogeneity on the market and trade structure
in the open economy. As always, an increase or decrease in inequality is assumed to be for a
given mean labor endowment p. Like in autarky, inequality affects the equilibrium through
the channel of the market sizes. Therefore, it is important to understand its effect on the
CDF of the overall economy. Figure [7] shows that the CDF “turns clockwise”, when the

inequality increases in Equal (a) and Unequal (b). Notice that in (a) this is only the case in

new new

the endowment range [ — 7", p + 14

|, as obviously nothing changes in both pole regions
of the endowment distribution, where only households in Unequal are located. Hence, it can
be concluded that a rise in inequality leads to shrinking (growing) market sizes for firms with
the critical client below (above) the mean within the income range that is affected by the

changing endowment distribution.

Figure 7: Impact of an increase in inequality in Fqual and Unequal on the CDF respectively
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As the impact on the markets is the same as in autarky, the effects of a rise in inequality
on the market structure are straight forward. All firms selling to a smaller (bigger) market,
set a higher (lower) price, which enables the particular critical client to buy less (more) of
those goods, i.e. less (more) of such firms enter those markets. Notice that Lemma [1] also
holds in an open economy in the case where ry increases@ The argumentation is exactly

ld

the same. A household with an income of yu — r¢/* consumes less goods after an increase in

inequality, because the average price of his consumption basket rises.

Proposition 5. Because a rise in inequality has the same effects as in autarky, Propositions[]]

and[9 do also hold in an open economy.

a) The majority of households loses utility from a mean preserving spread.

1911 the case where rg increases, the poorest households are not affected and therefore Lemma is needless.
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b) A rise in inequality, i.e. a higher r, implies more overall variety.
Proof. This is true for the same reasons as in autarky.

a) As a household above the mean also consumes all the more expensive goods, which
decline in number, a rise in inequality leads also some households that have an income

above the mean to be worse off.

b) Firms with a poor critical client, of which there are less in the new equilibrium, use
more labor, as they have a higher labor demand in the production sector, whereas firms
with a rich critical client, of which there are more in the new equilibrium, have a lower
labor demand. Therefore, there are more goods available, as the labor markets clear in

equilibrium.

It follows that indeed also in the open economy it is true that although a mean preserving

spread increases the overall variety, the majority of households loses utility. O

Besides those effects on the market structure, which are the same as in autarky, a rise in
inequality in an open economy has also an effect on the trade structure, as it affects the location
decision of the firms. First of all, the inequality parameter r in both countries determines,
which is more unequal than the other and therefore hosts the firms that preferably produce for
the richer households, whereas the other country has the firms that preferably have a poorer
critical client. Second, rg and 7y are the deciding factors, whether both countries have mass
producers or just the more unequal one does. Section states that both, Unequal and
Equal, host mass producers if

dp > Try —rE.

For a given mean labor endowment p this holds true whenever the inequality in the more
equally distributed country is high, i.e. a high rg that is still lower than ry;, or the inequality
in the more unequally distributed country is low, i.e. a low ry that is still higher than rg. It
follows that both countries have mass producers, if they have a similar endowment distribu-
tion, whereas only the unequal country has mass producers, if the endowment distributions
are very different. Additionally, the inequalities in both countries should not be too high for
both of them having mass producers.

What do those effects of inequality on the market structure and firms location decision
mean for the volume of trade in terms of money, i.e. does the hypothesis of Linder| (1961))

hold that similar countries trade more?
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Proposition 6. More similar endowment distributions, i.e. an increase (decrease) in in-
equality in the equal (unequal) country, lead to a higher volume of trade in terms of money,

if both countries host mass producers.

Proof. This can be shown easily, using Equation and Equation ((17]).

HATE
/ (1= Gu(6))Ld0 + mL( — r0) = / (1= Gu(6)Ld8 + (1 — m)L(u — r0)
p=ry 1
3
%L +mL(p—ry) = %L + (1 —m)L(p—ru)
4/L+T8E'77’UL: 4[L+’I“8E*’I“UL

Therefore, a higher rg or a lower ry lead to a higher volume of trade in terms of money. [J

Aslong as 4y < 7Try—rg, it can not be shown unambiguously that more similar endowment
distributions lead to a higher volume of trade, without further assumptions about the HMPF,
as there is always more than one effect working in opposite directions. Nevertheless, as
the endowment distributions eventually become sufficiently similar, both countries host mass

producers, which is the case discussed in Proposition [6]
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5 Conclusions

This thesis develops a model that discusses the impact of within-country inequality on in-
ternational trade in an increasing returns to scale framework, using non-homothetic 0/1-
preferences and continuous endowment distributions. Those two assumptions make sure that
richer households consume more goods in equilibrium than poorer households, letting within-
country income inequality have an important effect on the market structure and the trade
patterns, which is not the case in a New Trade Theory model with CES-preferences.

In a first step, the autarky equilibrium is discussed. Firms set the prices equal the willing-
ness to pay of the poorest household to whom they sell. The critical client of a firm determines
its market, which is the driving force in this model. The prices equal the average costs of a
firm, which are increasing in the critical client’s income, due to the fact that the fixed costs
have to be born by less households. Every household consumes all goods with a poorer critical
client plus those he is the poorest client for, and his utility is equal to the number of goods
consumed. The utilitarian welfare in this economy is therefore the overall number of goods
consumed, which is equal to the labor working in the production sector times the productivity.

A rise in within-country inequality leads to shrinking markets for firms with a critical client
below the mean income and to growing markets above. This leads to less firms with a critical
client that have a high labor demand, and more firms that sell only to the richer households,
which have a low labor demand. It follows that more inequality enables an economy to have a
higher product variety, which directly benefits the richest households that consume all goods.
Nevertheless, richer households also consume all the goods with a poorer critical client, which
decline in number. This is the reason why even some households with an income above the
mean are worse off, when the endowment distribution becomes more unequal. Hence, although
the richest households benefit, the majority of households loses from higher income inequality.
This can also be seen in the fact that the utilitarian welfare falls, as the higher product variety,
leads to more labor needed in the set-up sector, which is why less goods can be produced.

In a second step, the open economy equilibrium is described for two identical economies
except that one has a more unequal endowment distribution than the other. By just opening
up this economy, the price setting behavior and the mechanisms for the determination of the
market structure does not change in a world without trade costs. Nevertheless, the bigger
world population means bigger markets for most firms, which are therefore able to set lower
prices. This leads to more firms in equilibrium and gains from trade due to the increasing
returns to scale, known from all models of the New Trade Theory.

A rise in inequality in an open economy has the same effects on the market structure
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as in a closed one. More inequality leads to a higher product variety benefiting only the
richest households, whereas the majority of households is worse off. In an open economy,
there is even an additional feature. Each firm has to decide, in which country it locates,
therefore affecting the trade patterns. Assuming a home market bias, the unequal country
hosts the firms producing only for the richer households with the smaller markets, whereas the
more equally distributed country primarily hosts the firms that exclude only a few households
and therefore have big markets. If the endowment distributions of both countries are very
similar, either country hosts mass producers, selling to all households. The respective share
of mass producers is determined such that both labor markets clear. In the case where the
endowment distributions are sufficiently different, the labor force of the equal country is too
small to produce all the goods, which it has the bigger home market for and therefore the
unequal country hosts all mass producers and also some firms that would preferably locate
in the equal country. The income inequality therefore not only has an impact on the market
structure, but also on the location decision of the firms, which affects the trade structure.
In the first case, where both countries have a similar endowment distribution and host mass
producers, it can be shown that even more similarity in the endowments leads to a higher trade
volume in terms of money. In the second case this can not be unambiguously determined, but
more similarity in their endowment distributions will eventually lead to the first case.

A caveat against this model is that the location decision is based on the assumption of
the existence of a home market bias, although no trade costs are modeled. Therefore, the
next reasonable extension to the model should be the implementation of such costs. In a
general case, this probably leads to different wages in both countries and therefore make the
costs of a firm dependent on its location, which then affects the price setting behavior. A
second difficulty that would make this extension not as straight forward is the fact that the
the households utility maximization decision depends on the income, which is not anymore
only given by the known endowment distribution, but also by the wage rate that is unknown
in the first place. Another possible extension to the model could be to ease the assumption
of a uniform endowment distribution and implement instead a Pareto or a totally general
continuous distribution, although this would make it impossible to solve for closed-form ex-
pressions. Additionally, I assume that the mechanics and results of such a model, would be
very similar to this one and therefore do not generate a lot of value added.

As stated in Section [I}, the goal of this thesis was to give useful insights on the channels
through which within-country inequality affects outcomes in trade. I hope that this work
could inspire the readers to further investigate those ideas and can be used as a basis for

future works.
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A Lorenz Curve and the Gini Coefficient

The Lorenz curve shows the cumulative share of income earned as a function of the cumulative
share of households from the lowest to the highest income. In terms of the PDF and the CDF,

this can be written as

[ 0w g(6) Ldo

L(G) =
©) lfj:GWg(G)LdH,

where 6(G) = 2rG + (u — r) stands for the inverse of the CDF

L(G) =

From the Lorenz curve the derivation of the Gini coefficient is straight forward:

1 fol rG?+G(u—r) da

Gini = a

rG3 G u—r) !
3 2u 0

The Gini coefficient of the uniform distribution is in the range [0,1/3] as r € [0, u] and
therefore can never be higher than 1/3. This is simply because of the uniform distribution’s
definition that the density is the same over the whole support and hence, a positive skew is
not possible. Notice that the mean labor endowment and the Gini coefficient are negatively
correlated. The reason is that for a given endowment range 2r the relative difference between

the richest and the poorest household is bigger, the lower p.

B Closed-Form Expression of the Autarky Market Structure

After some algebra it is possible to derive a closed-form expression for the market structure

integral:

al(u+r—0)/2r)]L

aF +[(u+7r—0)/(2r)] Lda

ﬂl\%z
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substitute (u+r —6)/(2r) =t and df = —2rdt

o)
& — 2ar 1/ mdt
- S L taF + Lt
Tear / Frir O

1
(ntr—0)/(2r)

(utr—0)/(2r) .
20°F dt — 2 dt
=247 0T / oF + Lt ar /

1

substitute aF + Lt = v and dt = 1/Ldu

aF+L(p+r—0)/(2r) (ntr—0)/(2r)
2a°Fr 1
—du — 2ar dt
L U
1

=

aF+L
2a2Fr 1 aF+L(p+r—0)/(2r) Vo
o [ a~rr og(u)] _ [2art]§“+ 9)/(2r)

L aF+L

substitute back w = aF + Lt

r—0)/(2r
—[2art]§”+ )/ (2r)

20°Frl F+ Lt
@[a rlog(aF + Lt)

(utr—0)/(2r)
—

1

substitute back t = (u+r —0)/(2r)

a’Frlog(a r—= ")) |
" [2 Frlog( F+LL[(u+ 6)/(2 )])_w_[a(uw—e)]i_r
B 2a2F7“10g aF+L~ _ —a(p+r—0)+2ar
L aF + [(M-i-?“ — 0)/(27")_ L

2ar 1—7'u+r_9—@10 al’+ L
- { 2r L g(aF+[(u+r§)/(2r)]L

It follows that the market structure can be expressed as

~ M—H“—é alF aF + L alL
— —log +

N@)=2ar |l - —
) 2r L aF+[(u+r—§)/(2T) L
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and the overall product variety as

aF aF + L alL
N =2ar |1 — —1 -

by setting 6 = W

C Utilitarian Welfare in Autarky

The overall welfare in the closed economy is defined as

ptr
B= / g(0)LN(0)do
n—r
" 0 aF F+l Lu—r)
ptr— a ol + w—r
=al [ 1-"F 220
“ / o L Og<aF+[(,u+7“—9)/(2r)]L> 2r(aF+L)d9
n—r

First calculate the integral

Bt

] o8 (F ey or) L) “

n—r

substitute aF + [(u+r —0)/(2r)]L =t and df = —2r/Ldt

aF

2r aF + L
m—— |
= 7 / og( ; )dt

aF+L

substitute 1/t = u and dt = —t2du = —1/u%du

1/(aF)

<:>2l / log [u(aF—{—L)]du
L u?
1/(aF+L)
1/(aF)
2rlog [u(aF + L)] 1/(aF) 2r / 1
& — + — —du
Lu 1@Fr+r) L u?
/(aF+L)
- [Qr(log [u(aF + L)] + 1)} 1/(aF)
Lu 1/(aF+L)
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substitute back u = 1/t

- [2rt(log [(aF + L)/t] +1)]°F

L aF+L

substitute back t = aF + [(u + 17 —0)/(2r)]L

& — [QT’(CLF +[(u+ 7 —6)/(2r)]L)(log [(aF + L)/(aF + [(u+r —6)/(2r)]L)] + 1) """

L
n—=r
2aF
o 2a rlog[(aF' + L)/(aF)] +or
L
Now it is possible to calculate the overall welfare
" 0 aF F+l Lu—r)
u4r— a ar + uw—=r
B =uqalL 1-—— —1 df
¢ / or L % <aF+[(u—|—r—9)/(2r)]L> or(aF + L)
n—r
2 Flu— Htr 312
L 0% a (n—1r)0 2&Frlog[(aF+L)/(aF)]72a2FT
r 2r(aF+L)], ., L
B aF(u—r) 2a3F?rlog[(aF + L)/(aF)) 9
_aL[u aF+L]+ 7 —2a°Fr

aF L al
=aly—aF (2ar {1 — Tlog <1+aﬁ’ﬂ + aF+L(u—r)>

=al[Llp— FN(pu+r)]

D Proofs for Impact of Consumer Heterogeneity in Autarky

D.1 Proof of Lemma [

Lemma 1. Effect 1 in Figure@ (b) dominates effect 2, i.e. a household with income pu — r°

consumes less goods, if inequality increases.

Proof. To show formally that effect 1 in Figure 2| dominates effect 2, one can show that a

ld

household with income p — 7 consumes less goods, if inequality increases.

N(M _ rold)new . N(/J, . Told)old <0

ew [0 =M aF ( aF + I )] - e = <o

Bl | _
9rnew L "8\ aF + [(rmew + poldyj(2pnew)| L ) |~ aF + L

2ar

S [aF(r"ew — rold) _aF aF + L

aen(aF + 1) | L %8 <aF ¥ [(rnew + poldy /(2pnew)] L)] <0
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Substitute z = L/(aF') and show that the inequation holds true for all x € (0, c0).

prew _ Told 1 142

[ |

ormew(1 4 a) P (1 + [(rmew 1 pold) J(2rmew)] x>
(,r.new _ TOld).Z' 142
——— < log
2rnew(1 + .%') 1+ [(Tnew + Told)/(QT.new)] T

Now define

B (,rnew _ TOld)SL‘ B 14+
0= iy 900 = 0 (s sy )

Show that both functions are monotonically increasing for all x € (0, c0)

pnew _ Told

f,(fL') = m > 0, Vo € (O, OO)

pnew _ rold

g’<$) = 2T"ew(1 + 1’)(1 + [(Tnew 4 7aold)/<27-neu1” JZ)

>0, Va € (0,00)

and that g(z) has a steeper slope than f(x)

pnew _ Told pew _ ,r.old
<
2Tnew(1 + :E)Z 2,r.new(1 + m)(l + [(rnew + ,rold)/(Q,rnew)] l‘)
pnew Told

e <L

(Tnew . TOld)l'

M ey O

and

lim lo Lte =0
250 B\ T+ [(rmew 4 poldy j(2pmew] 3 )

both functions start at the origin and f(z) is always smaller than g(z). It follows that
N (p—rotdynew — N (y—rold)old < o for all L/(aF) € (0,00). A household with income p — r°

consumes less goods, if inequality increases. ]

D.2 Proof of Proposition

Proposition 1. The majority of households loses utility from a mean preserving spread.

Proof. Differentiate N(u) with respect to r and demonstrate that the derivative is negative,

34



to show that the majority of households loses utility from a mean preserving spread.

1 aF aF+ L alL
N(u) = 2ar | = — 2= AT e
(1) GT[Q L <aFt+L/2>]*'aF¥+L(“ )
dN(,u)_2a 1_@10 aF + L __al
dr L% aF + L/2 alF’ + L

Substitute z = L/(aF') and show that the derivative is negative for all x € (0, c0).

Now define
T

H@) =5

2 2
and g(x) =log ( T )

T+ 2

Show that both functions are monotonically increasing for all z € (0, co)

2 1
"(x) = = 0 v 0
Fz) 42?2 4+ 8x + 4 2x2+4x+2> ’ z € (0,00)
p r+2 2x+4—(2x+2) 2 1
— ey = >O, V E 0,
9 (@) 2(z+1) (x +2)? 2+ 1)(x+2) 2243x+2 @ € (0,00)

and that g(z) has a steeper slope than f(z) for all z € (0, 00)

1 1
< Vo € (0 .
22 +dr+2 2243z +2 z € (0,00)
As
. xr
lim =
x—0 22 + 2
and

. 2 + 2
i%10g<m+2> =0

it can be concluded that both functions start at the origin and f(x) lies always below g(x).
It follows that AN (u)/dr < 0 for all L/(aF) € (0,00). The indifferent household which is not

affected by a rise in inequality lies between the mean and the richest household. O
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D.3 Proof of Proposition

Proposition 2. A rise in inequality, i.e. a higher r, implies more overall variety.

Proof. To show formally that a rise in inequality, i.e. a higher r, implies more overall variety,
one can proceed as in Appendix by showing that the derivative dN(p + r)/dr > 0 for all
L/(aF) € (0,00).

aF L alL
N(p+r)=2ar [1—Llog (1+CLF)] + aF+L(,u—r)
dN(p+1) aF L aL
T g1 - S log (14— )| -
dr “[ L(%< +aF>} aF + L

Substitute z = L/(aF’) and show that the derivative is positive for all z € (0, c0).

2
z—gng+n——£f>o

r+1
zif—ibgm+n>o
xij_ix > 2log (x+1)
Now define
f(z) = xi —:_ ix and  g(z) =2log(x+1)

Show that both functions are monotonically increasing for all z € (0, c0)

2
f/(x):”T(;szl;2 >0, Vaze(0,00)
J(z) = (gji 0 > 0, Vz € (0,00)

and that f(x) has a steeper slope than g(x) for all z € (0, c0)

ﬂ+ax+2> 2
(x +1)2 (x+1)

2 >0, Va € (0,00).

As
2
2
limx + x:()
z—0 x+1
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and
lim 2log (x +1) =0
z—0

it can be concluded that both functions start at the origin and f(z) lies always above g(z). It
follows that AN (p+r)/dr > 0 for all L/(aF") € (0,00). More inequality implies more product

variety. ]

D.4 Proof of Proposition

Proposition 3. The utilitarian welfare in a closed economy falls, if inequality increases.

Proof. Differentiate the overall welfare U in the economy with respect to r and demonstrate
that the derivative is negative, to show that more inequality is unfavorable for a closed econ-

omy.

B =a[Lu— FN(u+r))
dB dN(pu+7)
Y n e VA
dr ¢ dr

Show that the derivative is negative.

Which was already proofed in Appendix O

E Consumer Heterogeneity in a Krugman Model

To see what happens in a Krugman| (1979, |1980)) framework including consumer heterogeneity,
assume two countries, called Home and Foreign, of the kind described in Section [2] except

that the households have a CES-utility function

where 1/« is the elasticity of substitution and the distribution of labor endowments € [, 0¢]

with C' € {H, F'} is given by a general continuous distribution. From the first order condi-
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tion of a household #’s utility maximization problem, it is possible to derive the individual

consumption

ci(bi,3)"" — A(0:)p(j) = 0

. 1
ci(0i,p(5)) = (M0:)p(5)) "=,
which leads to the overall demand function
O O
z(p(j)) = | L / MO) = gu (0)do + L / MO) = gr(0)db| - p(j) "= = vp(j) =,
QH QF

assuming the same population size.
From the firms maximization problem, it is possible to derive the price, using the first

order condition.

a—1 1 1 W¢ _1lta
YpC(j)w + ———p®()" @ =0
(0] a a
, 1 w¢
() =p" = —, Ce{H,F}.

C1l—a a

The elasticity of substitution does not depend on the income, because all households have a
CES-utility function. As the mark-up only depends on the elasticity, the price doesn’t change
when introducing income inequality.

The quantity each firm can sell is given by the zero profit condition

WOF = <p0 - VT) 7°(j)

aF(1—a)

H=e=

and also does not depend on the income distribution.

The number of goods produced can be determined from the labor market constraint

L€=1=N(F+7)
a
al
NC=N="Z
F )
which is also the same as in the standard model, where both countries have only one income
group.

Finally, it can be shown that the wage rates equalize in both countries. Using the budget

constraint of the households, it is possible to calculate the amount of money a household uses
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for each good

FWg
alL ((%)1_7& + 1)

) FW. .
pFel(0,5) =6 .l and  pfcl(6,5) =0
al, (wT -+ 1>

for w = W /WH. This can be plugged into the balanced payments condition, yielding

9F §H
/w@w#@ﬁwmw—/%@fé@ﬂme
QF QH

N 1\ ="
w

Obviously only w = 1 makes sure that this equation holds. Hence it can be concluded that

the endowment distribution has no impact in this framework at all.

F Open Economy Product Variety and Utilitarian Welfare

The overall product variety in an open economy with two countries can be calculated as

M @) of
axr a
N — —_—— _— — .
(n+ru) /aF+x(9)d9+aF+2L(M )
p—ry

As the function for the market x(6) has two kinks at g — rg and p + rg, this leads to the

equation

al(p+3ry —0)/(2ry)] L

aF + [(p+ 3ry —0) / (2ry)] Lde

wre [([ﬂ —O)[ry + 7] + 2rU7’E) /(27"U7"E)} L

s aF + [([M —0)fry + 5] + 2rUrE) /(2TUT'E):| Ld0

ptry
al(p+ry—0)/(2ry)] L a2l
+ / aF+utro—0)/ oL " aF+2rL

(:u - TU)?
p+rE

which yields after some algebra

aF aF + 2L
N = 2ary |1 — P log (422
(p+r0) arU[ T og( o >

aFry aF +[(3ry +rp)/(2ry)| L a2l
Lo +r5) ° (aF+KmrwwV@mML>}+aF+2L

(n—rv).
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Additionally, the utilitarian welfare of Fqual

HtTE

Uy = / g5(0)LN (6)d6
B=TE
and Unequal
ptry
Uy = gu(0)LN(6)do
p=ry

can be calculated as

alF' + 2L
Ug =alu—aF (2 E_ 41
BoakTa (‘”"U [rmm °g<aF+[<3m+rE>/<2m>]L>

___vre ([, Ty —TE o aF + [(3ry +7E)/(2ry)] L ol .
T (O L) (G et ) *ar s are )

and

o =t =a (200 | = (1) 08 (i omy L)
B rUTE (aFrE U — TEL> o <aF +[(Bry +rE)/(2ry)] L>
Lry+rg)? \ ru 2ry aF + [(ry —rg)/(2ry)] L

O g (A0 L] k)

aF alF' + 2L

respectively. Adding the utilitarian welfare of those two countries leads to the following simple
formula

Ug+Uy=al2Lp— FN(u+r),
which actually has the same intuition as in autarky. The overall utility, i.e. all consumed
goods, is equal to the labor allocated in the production sector multiplied with the productivity.
G Split-up of the mass producers

Starting from the labor market clearing condition in FEqual, it is possible to calculate the

share of mass producers m. To decompose the integral, the quantity a firm can sell () from
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Table [l is needed.

o
2L
pL = / <F+ M) N'(0)df +m <F+ > N(p—ry)
a a
p=ry
m
pL = / x(0)d0 + m2L(u — ry)
p=ry
T ey — 0 / 0 2
= / (M—I— Ty — >d9+ / <(M— )ru +rE) + 7"U7"E> 0+ m2(u — o)
21y 2ryrg
r=TU H—TE
2 (KTE 2 p
B = [W—W - 49] + [(MU + #re) - (TU4+ rp)f + 0} +m2(p —ru)
2ry U ey 2ryrg rUTE g

- + Tr?

p= Wer?(u—m)
ru

T
o= %Hﬂ(u—w)

4 _

Ly It e =Ty
8(u—rv)

An equilibrium where both countries have mass producers, emerges as long as m € (0,1).

Unequal has all mass producers, if

m <0

dpu < Try —rE.

Equal has never all mass producers, as y > ry > rg and therefore

m>1

rE+ry > 4p 4

is not possible.
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