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Abstract

In recent decades, many countries experienced both a rise in top income shares and an increase
of income inequality among the top earners. In this paper, I study the role of international trade
as a catalyst for this development and analyze the associated welfare effects. I build a simple
general equilibrium model that incorporates Lucas’ (1978) idea of individual heterogeneity
regarding managerial talents into the framework of intra-industry trade with two symmetric
countries. By scrutinizing effects of trade integration on entrepreneurial compensation and
endogenous occupational decisions, this model can reproduce the observed pattern of income
changes in the top percentiles. Despite positive joint welfare effects of trade liberalization,
individual gains from trade may be non-monotonic in agents’ skills. While the welfare of workers
and most productive entrepreneurs unambiguously rises, the least- and medium-productive

entrepreneurs may be worse off, if their preferences for the traded goods are small enough.
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1 Introduction

“A business man of average ability and average good fortune gets now a lower
rate of profits ... than at any previous time; while yet the operations, in which a
man exceptionally favoured by genius and good luck can take part, are so extensive

as to enable him to amass a huge fortune with a rapidity hitherto unknown.”
Alfred Marshall (1895: 775)

Alfred Marshall traced back this phenomenon back to the emergence of new trading
opportunities, brought about by the development of new facilities for communication, in the
course of industrial revolution. More than ever are these predictions significant in the age
of globalization, whose key features are an increase in the market size and the reduction of
transportation and communication costs. Figure 1 illustrates an immense increase in the
extent of the market stemming from the ongoing trade liberalization. Figure 2 shows that

world trade as a share of GDP has nearly doubled in the last four decades.
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Figure 2: World trade (the sum of world ex-
Figure 1: Openness to trade, 141 countries, 1960-2000. ports and imports) as a share of world GDP.
Source: Wacziarg and Welch (2008). Source: Adapted from Jones and Romer (2010).

Remarkably, one of the most striking trends accompanying globalization is the increase
in income inequality. Using US as an example, figure 3 depicts a considerable increase in the
share of income going to the top decile of income distribution. By looking more thoroughly
on income dynamics inside this decile, one discovers as well a rising skewness of incomes
towards the top percentile, cf. figure 4.2

This paper discusses the role of international trade as a catalyst for the described patterns

of income dynamics. Furthermore, it analyzes the associated general equilibrium effects on

1 The ‘openness to trade’ is quantified according to Sachs and Warner (1995) criteria. The authors classify

a country as open if none of the five following criteria hold: a country has average tariff rates higher
than 40 percent; its nontariff barriers cover 40 percent of trade; a black market exchange rate is at
least 20 percent lower than the official exchange rate; it has a state monopoly on major exports and a
socialist economic system.

Similar trends were identified in many other developed and developing economies. See surveys by
Atkinson and Piketty (2010), Atkinson et al. (2011) and Leigh (2009) for an overview.



aggregate and individual welfare. In this spirit, it concurs with Alfred Marshall’s (1895: 213)
view that one of the most important applications of economic science to the “art of living” is
not the study of income development per se, but the discussion of its influence on “general

well-being which is exerted by the mode in which each individual spends his income”.
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Figure 3: The Top Decile Income Share in the US, 1962-2007. Figure 4: Share of Top Percentile in Top Decile in the US,
Source: Adapted from Atkinson et al. (2011). 1960-2000. Source: Adapted from Atkinson (2003).

One of the most influential explanations of the rise in top income shares is a ‘super-
star’ theory of Rosen (1981).> Referring back to Alfred Marshall’s (1895) “Principles of
Economics”, Rosen argues that, due to increase of market scale and development of new
communication facilities, the rewards are skewed towards the most talented individuals in
a particular activity. In this context, the keyword ‘superstars’ has been recently used by
trade economist to characterize exporting firms, see Mayer and Ottaviano (2007). In fact,
a great surge of empirical studies since the mid-1990s document that aggregate exports are
driven by a small number of top exporters, which are more productive and profitable than
non-exporters (see Bernard et al. (2007) for an overview). While these facts on the firm
level are well-explained by the seminal Melitz (2003) model, the skill-dependent distribu-
tional effects of trade are still imperfectly understood, since individuals in theories with firm
heterogeneity are commonly assumed to be homogeneous.*

In the present model, individuals are assumed to be heterogeneous with respect to their
skills. Following Lucas (1978), individual skill level is interpreted as the ‘talent for managing’
or, in other words, as the ability to extract output from a given combination of inputs.
One entrepreneur (owner-manager) is needed to establish a firm. Contrary to the abstract
productivity lottery from the Melitz’ (2003) model, firm productivities in the present model
can be traced back to particular entrepreneurial skills.> Depending on the managerial talent,

most skillful individuals self-select to become entrepreneurs and, thereby, realize operating

See, e.g., the survey by Atkinson et al. (2011: 59) for a critical discussion of alternative explanations.

For some exceptions see the literature overview further below.

5 There is a vast organizational literature which finds that management crucially matters for determining
firm productivity and building of the competitive advantage of a firm, see, e.g., Bealieu et al. (2011),
Bloom et al. (2011), Bloom and Van Reenen (2007, 2010), Gibbons et al. (2011), Syverson (2011).



profits, while least skillful agents choose to become employees in exchange for a given wage.

Trade integration provides additional profit opportunities via exporting. Assuming that
entering a new market is associated with fixed cost, only most skillful entrepreneurs find it
profitable to start exporting. Since domestic consumers redirect part of their demand to the
most competitive foreign firms active in the home market, all domestic firms loose in terms
of profits from domestic sales. Bearing in mind that least productive domestic entrepreneurs
were previously indifferent between establishing a firm and working as an employee, they
revise their occupational choice and become workers. The effect of the trade-induced exit of
the least productive domestic firms on the aggregate performance resemble the one from the
Melitz" (2003) model: consumer price index decreases, while average firm productivity and
social welfare increase. Yet, the present model with skill heterogeneity provides a richer set
of predictions concerning the effect of trade on income distribution and individual welfare.

Assuming that the top ten percent of income distribution are represented by former
domestic entrepreneurs, I show that exposure to trade and further trade liberalization (cf.
figure 1) increases the share of income accruing to the top decile (cf. figure 3).° However,
not all individuals within the top decile experience an income rise. Only the most talented
entrepreneurs, whose benefits from the possibility of exporting compensate the contraction
of domestic sales, experience an increase in income due to trade integration (cf. figure 4).”
The income of the middle- and least-skillful entrepreneurs, however, declines in accordance
with Marshall’s proposition in the epigraph.

Regarding welfare analysis, my model follows Marshall’s (1895) suggestion by studying
the “mode in which each individual spends his income”. More specifically, it incorporates a
variable which governs the share of tradable goods in consumption and analyzes its interplay
with the income dynamics. Given that income of workers and superstar entrepreneurs is not
decreasing in the course of trade liberalization, their economic well-being unambiguously
increases due to decreasing price index of the tradable goods. The middle- and least-skillful
entrepreneurs, however, can only benefit from trade integration if their preferences for the
traded goods are high enough to overcompensate the trade-induced income loss.

Related literature. This paper builds on the recent literature that stresses the importance
of skill heterogeneity for understanding the distributional effects of trade. It complements,

however, this literature with the study of associated effects on individual welfare.

6 The underlying assumption is easy to justify in a simple model with two occupations — workers and

entrepreneurs. For instance, Hipple (2010) shows that nearly one in nine workers in the US is active as
an entrepreneur. Parker (2009) argues that around 10 percent of the workforce in most OECD countries
is self-emloyed and between 80 and 90 percent of businesses are operated by self-employed individuals.
Undoubtedly, entrepreneurs are not the sole top earners in reality. However, they constitute one of the
largest groups inside the upper tail of income distribution, cf., for instance, Bach et al. (2007).

The Economist (2012) provides anecdotal evidence for this development.



Manasse and Turrini (2001) consider a variant of the Krugman (1980) model with a
non-homothetic production function. Production of a single variety of differentiated goods
requires a single managerial skill level (‘talent’) as a fixed and unskilled (‘raw’) labor as
a variable input. Each household is endowed with a homogeneous ‘raw’ labor and a het-
erogeneous managerial skill level. Furthermore, it is assumed that each agent can make a
productive use both of her managerial talent (by establishing a new firm) and her ‘raw’ labor
(by supplying it on a labor market). Similar to the present paper, the authors find that in
the course of trade liberalization entrepreneurial profits in exporting firms increase relatively
to those in exclusively domestic firms. However, their model differs from the one presented
here in two important respects. First, the mass of firms is exogenously fixed in Manasse
and Turrini. Second, while the relative income of entrepreneurs in my model increases, their
model predicts a decrease of entrepreneurial earnings relatively to the earning of the workers.

Meckl and Weigert (2011) extend the model by Manasse and Turrini (2001) by endoge-
nizing the occupational choice of individuals and, thereby, the mass of firms. They do so by
assuming that individuals can not simultaneously make productive use both of their man-
agerial talents and labor endowments. As a result, their model predicts the following sorting
pattern: the least skillful agents become employees, medium-skilled individuals establish
the firms which remain active exclusively in the domestic market, while the most skillful
entrepreneurs self-select into the export markets. Meckl and Weigert, however, neglect to
conduct an analysis of the impact of trade liberalization on the inequality and welfare.®

This omission has been made up by Egger and Kreickemeier (2008) in the framework con-
ceptually similar to mine, except for the assumption of perfectly competitive labor markets
(employees in their model exhibit fair wage preferences). The authors find that exposure to
trade increases inequality both between the group of entrepreneurs and workers and within
each group. The crucial difference between their approach and the present paper resides in
the focus of investigation. While objects of comparison in Egger and Kreickemeier are the
occupational groups of individuals, the objects of investigation in my model are the individ-
uals themselves. Thus, in contrast to Egger and Kreickemeier, my model allows analysis of
trade-induced impact on individual welfare for any given skill level.

Pica and Rodriguez Mora (2009) address the issue of income inequality along the lines
similar to what I do in this paper, albeit, in a model of foreign direct investment. As
mentioned before, I argue in the present paper that the mere effect of globalization on the

distribution of incomes is not sufficient to estimate the impact of the former on the economic

8 In fact, their framework does not prove to be convenient for the analysis of these issues, since the central

endogenous variable — threshold entrepreneurial ability — can not be explicitly derived in the model.
Technically, this is due to the underlying assumption of homothetic preferences.

4



well-being. For this purpose, I analyze the effects of globalization both on the aggregate and
individual welfare by means of the corresponding indirect utilities. This approach has been
envisioned by Baldwin and Forslid (2010), who show in a short side note to a Melitz-type
model with homogenous agents how the results of their paper can be reinterpreted in order
to analyze the distributional effects of trade liberalization.

In terms of the welfare analysis, my paper is closest to Yeaple (2005). In his model, the
economic status (wage in terms of the numéraire) of moderately skilled agents erodes relative
to both high and low skilled individuals. As a result, the impact of trade liberalization on the
welfare (real income) of medium-skilled workers is ambiguous. One key difference between
the present paper and his model is that I allow for endogenous occupational choices. While
in Yeaple’s model heterogeneous workers are the only factor of production and they are
assigned to exogenously given technologies by ex ante homogenous (impersonal) firms, my
paper relies on Lucas’ (1978) idea that most skillful agents endogenously self-select in the
entrepreneurial status and influence via their skills the productivity of the employed workers.

In terms of empirical predictions, this model is consistent with recent findings by Mion
and Opromolla (2011). They find that export experience of employed managers positively
affects firm’s probability to start exporting and that the share of managers with these par-
ticular skills is more important for the likelihood of export entry than firm productivity and
size.” Furthermore, they find that managerial export experience is associated with a wage
premium. Hence, in accordance with the present model, the authors argue that trade fosters
wage disparities both within the group of managers and between managers and workers.

The remainder of the paper is organized as follows. Section 2 develops the closed economy
version of the model. Section 3 embeds this model into the framework of two symmetric
open economies. Section 4 analyzes the effects of exposure to trade and trade liberalization

on the inequality and welfare. Section 5 concludes this paper.

2 Closed Economy

Consider an economy with two industries: a traditional (7') and a modern (M) one. The
traditional industry produces homogeneous goods under constant returns to scale and perfect
competition. The modern industry produces a continuum of differentiated varieties in a
monopolistically competitive setting as in Dixit and Stiglitz (1977). Each variety is produced
by a single firm under increasing returns to scale.

The economy is populated by a unit measure of consumers. Each consumer is endowed

9 Recall that firms’ export entry decisions in the present model are determined solely by heterogeneous

managerial skills, whereby the number of managers per firm has been normalized to unity for simplicity.



with one unit of inelastically supplied labor and an entrepreneurial skill level ¢. Following
Lucas (1978), individuals are assumed to be heterogeneous in their managerial abilities
¢ € (0,00). Higher managerial talent is characterized by higher . The distribution of skills
in the population is given by a cumulative distribution function G(¢) with a differentiable
density g(y).

Each individual decides whether to become an entrepreneur (owner-manager) by estab-
lishing a new firm or to work as an employee. In the former case, her entrepreneurial talent
determines firm’s productivity and she becomes a residual claimant of firm’s profits. In the
latter case, the agent can either be employed in an existing firm in the modern sector or
become a worker in the traditional sector. In neither sector can the worker make productive
use of his entrepreneurial talent. By assuming that employees are completely mobile between

industries, all workers in this economy obtain the same wage, w.

2.1 Preferences and Demand

Household h’s preferences are defined over the traditional good z% and the set of differenti-
ated varieties () according to a logarithmic quasi-linear utility function with CES sub-utility:

1/a

U" =2 + pln X" , X" = [/ xh(v)adv] : (1)

en
where X" denotes an index of aggregate consumption of differentiated varieties v € Q, 2"(v)
expresses household h’s consumption of variety v and where 0 < o < 1, u > 0 are parameters.
The reason for using non-homothetic preferences is twofold. Firstly, they allow for closed-
form solutions of all endogenous variables and, thereby, enable a simple analysis of inequality
issues (see footnote 8). Second, they imply a constant marginal utility of income and, thus,
enable a simple (utilitarian) welfare analysis in a model with income heterogeneity.

As it is well-known from Dixit and Stiglitz (1977), the price index corresponding to the
CES-aggregate can be expressed as

where 0 = 1/(1 — «) is the elasticity of substitution between any two varieties. By choos-

} 1/(1-0) | o)

ing the (price of the) traditional good as numéraire, the budget constraint of h reads:
PX" 4+ 2 = ¢ where 3" denotes the household’s income. Standard utility maximization

implies equilibrium demand functions X”* = yP~! and 2% = y" — 4 for manufacturing aggre-



gate and the traditional good, respectively.!® Bearing in mind that the mass of consumers
was normalized to unity, per-capita expenditure on the manufacturing aggregate, p also
represents the overall manufacturing expenditure. Hence, total demand for manufacturing
aggregate and homogeneous good is given by X = uP~! and x7 = Y — u respectively, where
Y represents aggregate income specified further below. Total demand and total revenue
for each differentiated variety are given by x(v) = up(v) P! and r(v) = p(P/p(v))’~?

respectively. Aggregation of households’ indirect utilities yields a social welfare function:

V=Y—-punP+plonp—1). (3)

2.2 Production

The traditional good is produced under constant returns to scale and perfect competition
with a unit labor input requirement. This pins down the wage in this economy at unity.
Production of a single variety of differentiated goods requires one entrepreneur as fixed
input and workers’ labor as variable input. For simplicity, I follow Lucas (1978) and Manasse
and Turrini (2001), by assuming that labor productivity in any given firm is equal to the
entrepreneurial talent of its owner, p.!'* As in Melitz (2003), higher productivity is captured
by a lower variable labor input requirement I(¢) = /¢, needed to produce x units of output.
Due to the CES preference structure for heterogeneous goods, each firm faces a residual
demand curve with constant price elasticity —o, regardless of a particular productivity ¢ .
Hence, a profit maximizing monopolist charges the price p(¢) = 1/ayp, demanding thereby a
constant mark up o/(c—1) over marginal cost 1/¢. The revenue of a firm with productivity ¢
is then given by r(¢) = u(apP)°~t. With mill pricing and constant mark-ups, the operating

profits of each firm equal the profit margin 1/0 = (1 — «) times the value of sales r(p):

m(p) = (1 — a)pu(apP)” " (4)

Since entrepreneurial skills are used only in the fixed cost component of production, the
reward of entrepreneurs (owner-managers) is a Ricardian surplus of a typical variety, i.e.,
the operating profits given by (4).

Due to free entry in the monopolistically competitive modern sector, entrepreneurs will

enter the market as long as their variable profits are higher than equilibrium opportunity

10 T assume preference for differentiated goods to be small enough (i.e., 4 < y”) to ensure positive con-

sumption of the homogenous good in equilibrium.
The model’s results will not qualitatively change, if one instead assumes that entrepreneurial talents ¢
are transformed into firm productivities by some monotonic function.

11
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cost, w = 1, i.e., m(p) > 1.'2 Given that 7(¢) from (4) is increasing and continuous and
that w(0) = 0, there exists a single cutoff entrepreneurial ability ¢*, for which individual is

indifferent between founding a firm or becoming a worker:

o' = ((1— )™ (aP)™". (5)

2.3 Aggregation

As is well known from Melitz (2003), the CES price index from (2) can be rewritten as:

= % if o= ¢"

P:[/ () NAR)dg| L with y(p) = NG
0 0 otherwise

where N denotes the mass of producing firms, () represents a conditional distribution
of g(¢) on [p*,00) and (1 — G(¢*)) is the share of individuals with entrepreneurial ability
¢ > *. Bearing in mind that the mass of individuals is normalized to unity, this share
simultaneously denotes the mass of producing firms, i.e., N = 1—G(¢*). Furthermore, since
all firm-specific variables differ only with respect to productivity ¢, the price index from (6)

can be rewritten as follows:

P:Nﬁﬂ@:U—G@WE%;,wﬂ@zhtégs/iflﬂ@WTA,U)

where ¢ can be interpreted as the average productivity. Using this definition together with
the expression for P from (7) in (4), one obtains aggregate profits in this economy II(@) =
Nm(@) = [1-G(¢")](1—a)u(apP)°~t = (1—a)u. Intuitively, aggregate profits are composed
of overall manufacturing expenditure multiplied by profit margin.

Bearing in mind that G(¢*) denotes the mass of workers in the traditional and modern
sector and that the wage rate in both sectors was normalized to unity, aggregate wages are
given by W = G(¢*). Adding aggregate workers’ earnings and joint entrepreneurial profits

yields endogenous aggregate income:
Y =Ge) + (1 —a)u (8)

As is well-known from two sector models of the New Trade Theory (cf. Helpman and
Krugman 1985), of which the present model is a variant, the general equilibrium of the
economy follows immediately once the industry equilibrium in the modern sector is derived.

Equilibrium in the modern sector defines the labor use of that industry. The remaining labor

12 Notice that firm’s fixed cost in this model are implicitly defined by entrepreneur’s opportunity cost.

8



is used to produce the homogenous good. By Walras law, it follows that the expenses on the
aggregate consumption of the traditional good and the modern good just match the income
generated in this economy. I verify in Appendix A that the existence of a unique cutoff * is

a sufficient condition for the existence and uniqueness of equilibrium in the closed economy.

2.4 Parametrization of productivity distribution and equilibrium

Both to accord with empirical findings and in order to obtain closed-form solutions I assume

that firm productivities are distributed Pareto with lower bound b and shape parameter z:'3

G(p)=1— (g) = g(p) = %50@ =20 " o>b>0, bz =const. (9)

[ impose the assumption z > 2 to ensure that the Pareto-distributed variable has a finite
variance and the further assumption z > o — 1 to obtain economically meaningful solutions.

Using the definition of G(¢) from (9) in (7), one obtains the average productivity ¢ =
o*[z/(z—0+ 1)]ﬁ, which is a function of the cutoff productivity ¢*. Utilizing this in the
CES price index given by (7) and substituting the resulting expression for P in (5) yields

the cutoff skill level needed to establish a successful firm:

w =

=l o

As argued above, this cutoff productivity is a sufficient statistic for the existence of equilib-

rium and the determination of all endogenous variables of interest.

3 Open Economy

Consider now a world consisting of two symmetric countries, whose economies are of the
type described in section 2. The traditional good is always produced in both countries and,
since both countries are symmetric, this good is not traded. The homogeneous good is again
chosen as a numéraire, which pins down the wage rate in both economies at unity.

Firms in the modern sector have opportunity to export their goods. Trade in modern

13 Several empirical studies had shown that Pareto is a fairly good approximation of productivity distribu-

tions prevailing in reality (cf., e.g., Del Gatto et al. (2006) and Eaton et al. (2008)). Consequently, this
distribution has been extensively used in the literature on heterogeneous firms (see, e.g., Chaney (2007),
Helpman et al. (2004, 2008) and Melitz and Ottaviano (2008)). This paper, however, is particularly
well-suited for the assumption of Pareto distribution due to a further reason: a vast empirical literature
which argues that top tails of income distributions resemble Pareto distribution (see Atkinson et al.
(2010), Gabaix (2009) and Gabaix and Landier (2008) for the discussion). Since firm productivities in
this model get reflected (up to a constant) in managerial incomes, assumption of Pareto distributed
productivities simultaneously accounts for the second empirical finding as well.

9



goods is inhibited by frictional trade barriers, which are modeled in the standard iceberg
formulation. That is, 7 > 1 units of a differentiated good must be shipped in order for one
unit to reach the other region. We assume that regional markets are segmented, i.e., each
firm sets a delivered price specific to the market in which its variety is sold. As is well known
from Krugman (1980), the mere existence of per-unit export cost 7 cannot generate self-
selection of firms with respect to export status if the preference structure for differentiated
varieties is of CES-type as in (1). In order to reproduce an empirically plausible pattern
of the partitioning of firms into domestic producers and exporters, I follow in the present

model Melitz (2003) by assuming fixed cost of exporting, f,, borne in terms of workers.

3.1 Indifference conditions

Firm’s pricing rule in its domestic market is given, as before, by ps(¢) = 1/ayp, implying
profits m4(¢) = (1 — a)u(apP;)°~t, where P; denotes CES price index under trade. Due
to transportation cost 7, exporting firms charge higher prices in foreign markets, p,(¢) =
7/ap = Tpa(p), obtaining thereby pure profits m, () = (1—a)u(apP;)° 17177 — f,. Asin the
closed economy, individuals will establish new firms and produce for their domestic market
as long as respective entrepreneurial profits are higher than equilibrium opportunity cost,
i.e., mg(¢) > 1. Yet, the entrepreneurs will additionally engage in exporting as long as their
profits are non-negative, i.e., m,(¢) > 0. These conditions implicitly determine productivity

cutoffs needed to become a successful domestic producer and exporter, respectively:

(1—a)p

i = ((1— )™ (aP) " wzz(f—)“”(aar%:sozf;“r. (1)

It can be immediately seen that the empirically relevant case of firm partitioning with respect
_1
to export status (i.e, ¢f > ¢%) occurs if and only if f7 '7 > 1, which will be assumed

throughout:

1
ASSUMPTION 1. f7'7 > 1.

3.2 Aggregation

As before, the price index can be expressed in terms of the average firm productivity, ¢;:

1

T (G N\ 15 1 ~ ~o—1 1— G((,D;) @1’ i
B =Ny 7p(@r) = [L = Glea)] ™ 0 | P= | % + TGl \Ur , (12)
d

10



1

1
~ o0 o— o—1 ~ . o0 o— o—1
where ¢4 = [#(%) f% ) lg(go)dgp] and ¢, = [#(%) f% ) lg(go)dgp] represent
the average productivity of domestic firms, Ny = 1 — G(¢}), and exporters, N, = 1 —G(¢}),

respectively. Again, given the Pareto distribution from (9), one can derive the average firm
z—o+1

productivity in the open economy, ¢; = @5 [z/(z — o + 1)]ﬁ 1+ fz 7 T*Z)ﬁ. Utilizing

@ in the price index given by (12) and substituting for P, in (11) yields the cutoff skill level

needed to establish a successful firm in the open economy:

w =

. oz 1 Bt . _ s

@d:b[m} O= = p*®=,  with <I>:<l+fx T ) (13)

Since ® > 1 for all possible parameters, the cutoff productivity needed to establish a
profitable firm rises in the course of exposure to trade, i.e., ¢} > ¢*. Even though this result
replicates a well-known finding by Melitz (2003), it is driven in the current paper by endoge-
nous occupational choices. Some least-skillful domestic entrepreneurs, who were previously
indifferent between establishing a firm and working as an employee, shut down their firms in
the course of exposure to trade and become workers. Two corollaries follow immediately from
this result. First, the average productivity increases due to trade integration, i.e., ¢, > .
Second, as long as assumption 1 holds, the price index in the open economy is lower than
the autarky price index, i.e. P, < P.

Having determined the cutoff productivity of domestic firms, one can calculate both the
cutoff productivity of exporters and the average productivities in the open economy, cf. table
1. Notice that all open economy values can be traced back to the closed economy cutoff.

This allows a simple comparison of both states, which will be accomplished in section 4.

Closed Economy Open Economy
Productivity Domestic firms Domestic firms Exporters Aggregate
1 1 %
Cutoff (p* =b [ﬁ] 802 =@ *d= SO; = @2]“;7 T
e =1 1 o 1
Average ¢ =" [Z,%,H] Ba=1¥} [ﬁ] =¢®:  @u=@afs T Pr=PpaPoT

Table 1: Summary of productivity cutoffs and average productivities in the closed and open economy.

Using information from table 1, one can calculate aggregate profits from domestic and
foreign sales, given by Tu(¢a) = Nama(@a) = (1 — a)ud and TL(5,) = Nomo(@s) =
(1—a)u(l—®7 1) —[1 - G(¢:)]f.- Adding these profits yields aggregate profits in the open
economy, II; = I14(Pq) + I(0) = (1 — a)pu — [1 — G(¢%)] fo- Summing up the latter term
with the aggregate wages under trade, W; = G(p}) provides expression for the aggregate
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income in the open economy:

Yi = Glel) + (1 - a)u— [1 - Gl fon (14)

This expression finalizes the characterization of the equilibrium in the modern sector.

Comparison of this expression with the closed economy counterpart yields:

LEMMA 1. The aggregate income remains unchanged through trade opening.

Proof. Follows from comparison of (8) and (14), using information from Table 1. O

Intuitively, since underlying economy does not exhibit economic growth, the aggregate
output and income remain unaltered due to trade integration. Yet, real aggregate income is

higher in an open economy (i.e., Y;/ P, > Y/P) due to the lower price index.

4 The impact of trade

4.1 Income distribution and inequality

In this section I compare the outcomes of sections 2 and 3 in order to analyze the effects
of trade opening and further trade liberalization on income distribution and inequality. By
interpreting the results, one should keep in mind that all variables in the closed and open
economy are expressed in terms of the numéraire good.

It is well known from Melitz (2003) that exposure to trade is associated with reallocation
of profits across firms. However, since firm profits in his model are distributed to shareholders
and, by assumption, each worker holds a completely diversified portfolio of firm shares, all
individuals are equally affected through a transition from autarky to trade. This is not the
case in the present model with heterogeneous agents. Part A of figure 5 depicts wages and
profits in terms of the numeéraire under autarky (solid line) and trade (dashed line).

Former workers (i.e., individuals with skills ¢ € (0,¢*]) are equal off in terms of the
numéraire in either state. In contrast, former entrepreneurs who either become workers (if
their skill level is ¢ € (¢*, ¢}]) or keep producing exclusively for the domestic market (if
© € (¢5,¢%]), lose in terms of the numéraire due to trade integration.!* Although indi-
viduals with entrepreneurial skills ¢ € (%, 00) obtain under trade additional profits from
exporting, not all of them are better off as compared to autarky. This becomes clear from
the inspection of profits of a cutoff-exporter ¢*. Her profits from domestic sales, mq4(p%, P)

decrease relatively to her profits under autarky, m(¢%, P) due to lower price index, while

14 The slope of m4(p, P;) in figure 5.A is smaller than the slope of 7(p, P) due to the fact that P, < P.
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her profits from foreign sales, 7,(p%, P) exactly offset the fixed cost of exporting, f,.'> As
shown in Appendix B, the slope of m(p, P;) in figure 5 is higher than the slope of 7 (p, P).
A unique interception point of these lines implies the existence of a unique firm productivity
o = ¢ (ff@ =@y - )

are better off in terms of the numéraire. The change of individual incomes after exposure

, above which entrepreneurs in the open economy

to trade is summarized in figure 5.B. For any given distribution of skills, these results can
be used to assess the effects of exposure to trade on the development of the entrepreneurial

incomes and income inequality.

ASSUMPTION 2. Let the top 10% and the top 1% of incomes under autarky be realized by
individuals in the skill range (*, 00) and [pf, 00), respectively, (cf. figure 5.A).16

ProprosITION 1. Exposure to trade, income inequality and superstars. Under
Assumption 2, the share of income accruing to the top 10% is strictly higher under trade
than under autarky. Furthermore, the share of the top 10% of income accruing to the top

1% is higher due to the exposure to trade.

Proof. See Appendix C. O
w w A Trade liberalization Trade
() A ma(ip) C '
ma(p) ()
mi(y)
1 1
: AT=1
" @
Ya
2 B g D :
g E
; 0 ; 0
_E ' LRy _§
o i e ' ; >
’ w* * n* At : of ,4'_.‘4-,;
Vi)t ¢ ¥e =¥ hghp Vi) o va BT
Vt(@} E : : : /' F : = & :
,; lowp
,'/J‘ ; l‘
H . e :‘ =1
¢’ % o ¢ 7 i "

Figure 5: Wages, profits and welfare under autarky and trade.

15
16

This claim can be verified analytically from the fact that w(¢¥%, P) > m(¢%, P;) for all parameter values.
The choice of the skill range for the top decile was justified in the footnote 6. The choice of the skill
range for the top percentile can be justified by a fact that the number of exporters is relatively small.
Bernard et al. (2007) find that approximately 4 percent of US firms were exporting in 2000.
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The preceding analysis discussed the effect of opening up a closed economy on the income
inequality. However, since very few of the world’s economies can be considered as autarkies, it
is reasonable to analyze the distributional effects of trade liberalization in the open economy.
Symmetric reduction of trade cost from 7 to 7 increases exporting profits and leads to
more entry into the export market. Using information from table 1, it can be easily verified
analytically that productivity cutoff of exporting firms, *(7) decreases to ©* (7/). Since the
same result holds for the foreign market, domestic producers face stronger competition on the
part of foreign exporters. As a result, the cutoff skill level needed for establishing a profitable
firm, o increases to ¢ (7'). The distributional effects of trade liberalization are summarized
by a bold line in figure 5.C. Former least-skillful domestic entrepreneurs (with ¢ € (%, %)
become workers and are compensated with a (unity) wage rate. Medium-skilled domestic
entrepreneurs (with o € (¢, ¢ (7')]) and least-skillful exporters (with (¢ (7/), ¢*]) remain
active as managers, however, experience a profit loss due to trade liberalization. The most

productive exporters (with ¢ > ™) experience a rise in profits in terms of the numéraire.

AssUMPTION 3. Let top 10% and top 1% of incomes under trade be realized, respectively,

by individuals in the skill range (¢}, 00) and [pT, 00).

PRropPoOsSITION 2. Trade liberalization, income inequality and superstars. Under
Assumption 3, the share of income accruing to the top 10% and the share of the top 10% of
income accruing to the top 1% increases due to trade liberalization.

Proof. The proof is conducted by analogy to the proof of Proposition 1. n

Propositions 1 and 2 suggest that ongoing trade integration since the late 1970s (cf. figure
1) can provide one possible explanation both for the development of overall income inequality,
as depicted in figure 3, and the rising skewness of top incomes towards the top percentile,
cf. figure 4. It has been argued that exposure to trade and further trade liberalization
disproportionately favors the most skillful entrepreneurs and puts them into a superstar role
in the spirit Rosen (1981). In the same time, trade integration relatively disadvantages the
medium- and least-skillful entrepreneurs, as predicted in the epigraph by Marshall (1895).
However, the impact of trade on the well-being of the latter group of agents can only be fully

assessed by analyzing individual welfare effects. This will be done in the following section.

4.2 Welfare

The aggregate welfare effect of moving from autarky to trade is unambiguously positive as

stated in
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PRoOPOSITION 3. Gains from trade. Both countries experience higher social welfare
under free trade, as compared to autarky.

Proof. Proposition 3 follows immediately from the fact that aggregate incomes under autarky
and trade are the same (see Lemma 1), whereas the price index under trade is lower (P, < P),
see section 3.2. This implies by equation (3) higher social welfare in the open economy

(Vi > V). O

The result of gains from trade is well-established in the standard international trade
models with heterogeneous firms, see Melitz (2003) and Baldwin and Forslid (2010). The
present model replicates this result in a framework with skill heterogeneity and endogenous
occupational choices. Yet, the underlying model with heterogeneous agents entails a richer
set of predictions concerning the effects of trade on the individual well-being. These effects

are summarized in:

PROPOSITION 4. Exposure to trade and individual welfare. The welfare effect
of opening up a closed economy is strictly positive for the workers and the most skillful
entrepreneurs, however, it is ambiguous for the least-skillful entrepreneurs. The welfare of

the latter is more likely to rise the higher is per capita expenditure p on the modern goods.

Proof. See Appendix D. n

The intuition behind this Proposition can be most easily inferred from figure 5.E, which
depicts individual well-being under autarky (continuous line) and trade (dashed line for low
p and dotted line for high u) as a function of the skill level. The slopes of the welfare
functions are identical to the corresponding lines from figure 5.A. Recall that the decrease
of CES price index resulting from transition to trade increases individual’s indirect utility
for any given level of income, cf. (3). Since, by construction, the wage rate in this economy
is unaffected by the exposure to trade, workers’ welfare strictly increases. The income
of domestic entrepreneurs, however, can either fall (for entrepreneurs with skill level ¢ €
(¢*, ")) or rise (for individuals with |7, 00)). In the former case, the positive effect of
lower CES price index is more likely to overcompensate the negative welfare effect of lower
income the higher are consumer preferences p for modern varieties. In the latter case, the
welfare unambiguously rises, since individuals experience both higher income (in terms of
the traditional good) and lower price index. To sum up, if expenditures for tradable modern
goods are high enough (see dotted line ‘high x’ in figure 5.E), all agents benefit in welfare
terms from exposure to trade. However, if preferences for modern goods are low (see dashed
line ‘low p’), low-skilled entrepreneurs lose from opening up a closed economy.

A similar pattern arises from the symmetric trade liberalization in the open economies:
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PROPOSITION 5. Trade liberalization and individual welfare. A symmetric decrease
in trade cost leads to the increase in social welfare. The higher per capita expenditure
i, the higher are joint welfare gains from trade liberalization. While workers and former
exporters strictly win from trade liberalization in welfare terms, the effect on former domestic

producers is ambiguous. The welfare of the latter is more likely to increase the higher is .

Proof. See Appendix E. m

Similarly to the discussion above, the intuition behind Proposition 5 can be most easily
inferred from figure 5.F, which shows how the welfare schedule in the open economy (dashed

line) reacts on the trade liberalization (bold line).

5 Conclusion

The aim of this paper is to study the role of ongoing trade integration as a possible cata-
lyst for the observed patters of income inequality and scrutinize the trade-induced effects
on the individual well-being. To this end, I suggest a general equilibrium trade model with
skill heterogeneity and endogenous occupational choices, in which most talented agents (in
terms of managerial ability) self-select to become entrepreneurs, whereas least talented ones
are employed as workers. Trade integration favors most skillful entrepreneurs, who obtain
additional profits via exporting activity. At the same time, increasing product market com-
petition on the part of foreign exporters reduces profits of those domestic entrepreneurs who
remain active exclusively in the domestic market. Hence, trade integration favors in income
terms the most skillful entrepreneurs (superstars) at the cost of medium- and low-skilled
entrepreneurs. Nevertheless, the well-being of the latter groups may rise, if consumers’ pref-
erences for the traded goods are strong enough. Furthermore, the aggregate welfare in this
model unambiguously increases due to exposure to trade and further trade liberalization.
An appealing research agenda would be to relax the assumption that workers’ skills are
irrelevant for the productivity of firms. The interaction between entrepreneurial and work-
ers’ skills would give rise to an assortative matching problem and generate the empirically
relevant case of wage heterogeneity between employees. Additionally, one could relax the
assumption of identical consumer preferences for tradable goods. Such models would en-
tail a richer set of predictions concerning the impact of trade integration on inequality and
economic well-being. Finally, the present model may be extended to the environment with
asymmetric countries whose residents differ with respect to their entrepreneurial abilities.
The objective of this analysis would be to scrutinize the empirically well-established link

between entrepreneurship and economic well-being.
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Appendix

A General equilibrium in the closed economy

Since the mass of individuals was normalized to unity, the endogenous supply of workers
in the traditional sector is given by Ly = 1 — (N + Ly;), where Ly, denotes the supply of
workers employed in modern sector. In equilibrium, the latter equals total labor demand in
the modern sector, NI(p) = Nz(p)/@ = [1 — G(¢*)|pa’ (¢P)°~". Utilizing this term in the
resource constraint yields the supply of workers in the traditional sector, Ly = G(p*) — [1 —
G(¢")]pa’ (3P)° . Due to the normalization of labor input requirement in the traditional
sector to one, Lp simultaneously determines the aggregate supply of homogenous goods.
Using (7), (9) and (10), it can be easily verified that Ly corresponds for any given ¢* to the
aggregate demand for traditional goods, z7 = Y — u, where Y is given by (8). Hence, for

any given ¢* all markets clear.
B Inspection of the slopes of 7(y, P) and (¢, P;)

The slope of 7 (p, P;) with respect to ¢ is higher than the slope of 7(¢, P) if and only if
P7Y(1+ 719) > Po~1. Using (7), (12) and information from table 1, the CES price index
in the open economy can be expressed in terms of the closed economy CES price index as

P, = P&+, Hence, the sufficient condition for m,(p, P,) /¢ > 07 (¢, P) /0y reduces to:

o—1

_z—o+1
O (14779 > 1, where &= (1 +fa 7! TZ> . (15)

Differentiating the left-hand side (LHS) of this inequality with respect to 7 and simplifying
the resulting equation yields that OLHS/0t < 0 if and only if fg}’%l 7 > 1, which always
holds true by Assumption 1. Furthermore, taking limits yields lim LHS(7) = 1, implying
that inequality (15) strictly holds for all 7 < oco. o

C Proof of Proposition 1

The proof of Proposition 1 proceeds in three steps. In the first (second) step I show that the
proportion of income accruing to the share [1 — G(¢*)] of population under trade is equal
to (strictly higher than) its income share under autarky, if individuals with skill level ¢* are
included (excluded). Both steps use Lemma 1, stating that aggregate income in terms of the
numeéraire under autarky is equal to the aggregate income under trade, i.e., Y = Y;. In step

three, I analyze the trade-induced rise of income inequality inside the top decile.
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Step 1. The proportion of income Y accruing to the share [1 —G(¢*)] of population under
autarky is captured by the aggregate entrepreneurial profits, IT = f:o m(p)g()dp = (1—a)p,
see Section 2.3. The proportion of income Y; accruing to the share [1 — G(¢*)] of population
under trade has two components: the aggregate wages of workers in the skill range [¢*, ¢},
W, :2‘} = fﬁ g(p)dy = G(h)—G(¢*) and the aggregate entrepreneurial profits of individuals
in the skill range (03, 00), I, = [ ma(@)g(0)do+ [ ma(0)g(9)die = (1—a)u—[1=G ()] fa,
cf. Section 3.2. Using information from table 1, it can be easily verified analytically that

H:Wt

gg + II;. Since Y =Y}, income shares of individuals in the skill range [¢*, 00) are

the same under autarky and trade:

[Zm(@)ge)de [ glp)de+ [ male)g(e)de + [ ma(@)g(p)de
B Y:

LHS = = RHS (16)

In terms of figure 5.A, this equation reveals that, for a given skill distribution, the integral of
earnings in the range [¢*, 00) below the continuous line (Autarky) exactly equals the integral
below the dashed line (Trade) in the same skill range.

Step 2. Notice from figure 5.A that continuous profit line (Autarky) lies strictly above
the piecewise linear dashed line (Trade) in the range (¢*, o!). Therefore, continuous increase
of lower bounds of integral (starting from ¢*) decreases the numerator of the LHS in (16)
more rapidly than the numerator of the RHS. In other words, if the decile of population is
represented by the individuals with the skill level strictly higher than ¢*, the proportion of
incomes accruing to the top 10% under trade is strictly higher than under autarky.

Step 3. The top 1% of aggregate income both under autarky and trade is assumed to be
realized by individuals in the skill range [pf, 00). To start with, consider the identity

o= do malede [T mal)gle)de + I m(@)g(o)de

Jam()gle)de [ ma()g(p)dp + [ m(e)g(e)dy

= rhs, (17)

that is, the ratio of top 1% of income under autarky (lhs) to itself is equal to the ratio of top
1% of income under trade (rhs) to itself, cf. figure 5.A. Next, start expanding simultaneously
the lower bounds of integral(s) in the denominators of [hs and rhs of (17). Since continuous
profit line (Autarky) lies strictly above the piecewise linear dashed line (Trade) in the range

(©*, ¢"), the denominator of [hs increases more rapidly than the denominator of rhs. Hence

Jo m(@)ale)de S m(@)g(e)de
Joreml@dgle)de — [25_g()dp+ [ malp)g(p)de + [3 mlp)g(p)die

I

where € € (0, %] is a positive number. This completes the proof of Proposition 1.
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D Proof of Proposition 4

Using (3), household h’s welfare under autarky and in the open economy is given, respec-

tively, by V = y"(p) —pln P+ p(lnp — 1) and V; = y?(¢) — pIn P, + p(ln p — 1), where

' w=1 if 9 €(0,¢]]
A B w=1 lf (2 < (O, (2 ] h . . % *
y'(e) = _ o U @) = g male, B) if g € (95,¢))
m(p, P) if ¢ € (¢*,00) .
Wt((P, Pt) if Y e [()0;7 OO)

and P, = P®~: < P, since ® > 1. Since w(p, P), ma(ip, B;) and m,(p, P,) are monotonically
increasing in ¢ (see figure 5.A), the inspection of following four cases suffices for the proof
of Proposition 4:

(1) Consider first individuals with entrepreneurial skill level ¢*. These agents are em-
ployed as workers both in the closed and open economy, being compensated in either case
with income equal to unity (in terms of the numeéraire). However, the decrease of the CES
price index associated with the exposure to trade increases their consumption level of mod-
ern goods, and, thus, rises these households’ welfare. This result holds for all ¢ € (0, ¢*],
i.e., all individuals who remain active as workers after exposure to trade.

(i1) Consider agents with entrepreneurial talent ¢%. Under autarky, these individuals were

o—1
z

active as entrepreneurs and attained profits 7(¢}, P) = ® > 1. In the open economy,

these agents are compensated with unity wage for being workers. Each household’s welfare

o—1

increases due to transition to trade if V, =V = £In ® 4 (1-®"= ) > 0, i.e., the positive effect

of lower CES price index (captured in the first term on the right-hand side) overcompensates
the decline in agents’ income (negative term in the brackets). Notice that the former effect is
increasing in the expenditure share p for modern goods. If i is low enough, the household’s
welfare decreases as the economy opens up to trade. This holds for all ¢ € (¢, ¢%).

(177) Individuals with entrepreneurial ability ¢ start exporting as the economy opens up

o—1

to trade. Their joint entrepreneurial profits w(¢*, P) = ® = f,77! decrease to m;(¢%, P;) =

f»7° 71 due to reduction of a price index and their welfare increases only if V, —V = Elnd+
[ 1 - <I>J771) > 0. Again, the welfare differential is more likely to be positive the higher
is per capita expenditure y on the modern good. This holds for all ¢ € [¢*, ).

(iv) Individuals with managerial talent ¢ are exactly equal off in terms of the numéraire
good under autarky and trade. However, the trade opening makes these agents better off in
welfare terms due to the consumption of the modern goods at a lower price. The positive

welfare effect is even more pronounced for all ¢ € (o, 0).
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E Proof of Proposition 5

Using (12) and (14), the welfare in the open economy, V; = Y; — pln P, + pu(ln g — 1) can be

expressed as:

Vitr) = Glei) + (1= a— [1 = Gl — i (1L - Gl ) + il = 1),

Pt

where ¢, ¢F and @, are defined in table 1. Differentiating V; with respect to 7 yields:

z—o—1
v, oS el
AL E A )
or a o

Hence, a symmetric decrease in trade cost increases social welfare. This effect is higher the

higher is per capita expenditure on the modern goods, .
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