BGPE Discussion Paper
No. 184

Nonhomothetic Preferences and
Rent Sharing in an Open Economy

Hartmut Egger
Simone Habermeyer
February 2019
ISSN 1863-5733
Editor: Prof. Regina T. Riphahn, Ph.D.
Friedrich-Alexander-Universität Erlangen-Nürnberg
© Hartmut Egger, Simone Habermeyer

Nonhomothetic Preferences and
Rent Sharing in an Open Economy∗
Hartmut Egger§

Simone Habermeyer

University of Bayreuth
CESifo, GEP, and IfW

University of Bayreuth

February 13, 2019

Abstract
We develop a framework for studying how differences in the level and/or dispersion of per-capita
income affect trade structure and welfare in a two-country model. Thereby, we embed nonhomothetic
preferences into a home-market model with two sectors of production and one input factor. We
associate the outside good with a necessity and the differentiated good with a luxury, and we assume
that heterogeneity of income arises due to heterogeneity of households in their effective labor supply.
We then show that in line with the home-market effect countries have a trade surplus in the good for
which they have relatively higher domestic demand, making the country with a higher level and/or
dispersion of per-capita income a net-exporter of luxuries. The structure of trade is irrelevant for
welfare in the open economy if both sectors pay the same wage. If, however, the sector producing
luxuries pays a wage premium due to rent sharing, there are feedback effects of trade on the level
and dispersion of per-capita income, which can lead to losses from trade in the country net-exporting
necessities. In an extension of our model, we show that our results remain intact when we allow for
positive assortative matching of workers featuring high effective labor supply with jobs offering high
wages in the sector of luxuries. In a second extension, we show that the assumption of nonhomothetic
preferences seems less important when supply-side differences are the main motive for inter-industry
trade.
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“Trade operates with [... a] fundamental bias in favor of richer and progressive regions against the other regions [... so] that even the handicrafts
and industries existing earlier in the other regions are thwarted.”
— Myrdal (1957, p. 28)

1 Introduction
Comparative advantage has been widely acknowledged as the engine of international trade and an important source of welfare gain since David Ricardo’s book “On the Principles of Political Economy and
Taxation” more than two centuries ago. It took almost one and a half centuries before the dominance of
this supply-side view has been broken by Linder’s (1961) hypothesis that demand-side factors are also
important for explaining international trade patterns. Providing a first, informal account of a new trade
theory that emphasizes mutual exchange of goods within industries between similar countries, the first
fully-fledged model of intra-industry trade is due to Krugman (1979, 1980). Krugman’s new trade theory
highlights similarity in market size as a key determinant of international trade, whereas Markusen (1986)
and Flam and Helpman (1987) show that the level and dispersion of income constitute further demandside factors when deviating from the assumption of homothetic preferences. This makes two variables,
whose changes to international trade have been the target of economic research for a long time, determinants of the existence of trade. The last two decades have seen a revived interest in models featuring
nonhomothetic preferences, as they promise a better description of real world trade flows (cf. Fajgelbaum
et al., 2011; Markusen, 2013). We use them here to study under which conditions Myrdal’s widely shared
concern that trade widens the gap between rich and poor countries is justified and show that it is not only
the difference in the initial level but also in the dispersion of per-capita income that matters for the welfare
effects of trade.
For this purpose, we introduce a class of nonhomothetic preferences that are simple enough to warrant analytical tractability of a model featuring trade between two countries, which differ in the level
and/or dispersion of per-capita income, and allow to dissect the welfare effects of this asymmetry into an
exogenous component, determining the trade pattern in the open economy, and an endogenous component, capturing the feedback effects of trade. We consider a two-sector economy that adopts important
features of the home-market model proposed by Helpman and Krugman (1985). There is one sector with
monopolistic competition producing differentiated varieties and another sector producing a homogeneous
good under perfect competition, with both sectors using labor as the only input of production. Due to
the assumption of nonhomothetic preferences, we can give the output produced by the two sectors an intuitive interpretation from consumer theory. The differentiated goods are luxuries and the homogeneous
good is a necessity, as suggested by Francois and Kaplan (1996). Since the expenditure share for luxuries
increases in income, the assumption of nonhomothetic preferences makes the level and dispersion of percapita income important determinants of the size of the home market for luxuries and hence also crucial
factors of the trade pattern in the open economy. To distinguish ex ante differences in the level and/or dispersion of per-capita income from ex post differences materializing from trade liberalization, we impose
two additional assumptions. On the one hand, we assume that households differ in their effective labor
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supply (as in Fajgelbaum et al., 2011) and, on the other hand, we consider firm-level rent sharing through
individual bargaining (as in Helpman and Itskhoki, 2010) to generate sector-specific wages and allow for
feedback effects of trade on nominal wage income.
To model nonhomothetic utility, we rely on “price-independent generalized-linear” (PIGL) preferences proposed by Muellbauer (1975, 1976). These preferences are more general than the Gorman class,
but still admit a representative consumer, who is characterized by an expenditure level for which the value
(expenditure) shares of consumption equal the value shares of the aggregate economy.1 The existence of
a representative consumer makes these preferences particularly suited for aggregating consumer demand
over households with heterogeneous income. However, PIGL preferences have the disadvantage that an
explicit solution for the direct utility function usually does not exist. This makes identifying a proper
consumer price index under imperfect competition a difficult task. To overcome this problem, we use a
subclass of PIGL preferences, for which a closed form representation of the direct utility function can be
determined (see Boppart, 2014). This subclass is still general enough to cover two prominent preference
specifications as limiting cases. The first one are homothetic Cobb-Douglas preferences and the second
one are nonhomothetic quasilinear preferences. In both cases, preferences have Gorman form with linear
Engel curves so that, by assumption, changes in the dispersion of income do not affect market demand.
Except for these limiting cases Engel curves are, however, not linear. They are convex for luxuries and
concave for necessities. With non-linear Engel curves, the representative consumer used for aggregation
does not have a normative interpretation. To discuss welfare implications of trade, we therefore must
take a stance on distributional justice and we do so by choosing a utilitarian perspective that gives each
household the same weight in the social welfare function.2
Due to the non-linearity of Engel curves, demand for luxuries is larger in the country that features
a higher level and/or higher dispersion of per-capita income, which, following the reasoning from the
literature on home-market effects, is the country that has a trade surplus in luxuries in the open economy.
Larger differences of countries in their expenditure structure lead to a stronger specialization in production, raising inter- and reducing intra-industry trade. Therefore, the model considered here is consistent
with Linder’s (1961) hypothesis that more equal per-capita income levels of two economies provide larger
1
As put forward by Muellbauer (1975), PIGL preferences are the most general class of preferences that avoid an aggregation
problem with heterogeneous households by admitting a well-defined representative consumer. If the thus defined expenditure
level corresponds to the mean of expenditures, PIGL preferences have Gorman form.
2
One may prefer a prioritarian view on distributional justice that gives higher weight to poorer households (cf. Parfit, 1997).
However, since our welfare function features social inequality aversion even when weighting poor and rich households equally,
a prioritarian view would not have a large impact on our qualitative results. Furthermore, one may be more interested in changes
in real GDP per-capita than changes in welfare. However, determining real GDP per-capita requires the construction of an
exact consumer price index. Whereas Feenstra and Reinsdorf (2000) and Hamilton (2001) have made significant progress in
determining such an exact price index for a class of nonhomothetic preferences introduced by Deaton and Muellbauer (1980),
which deliver an almost ideal demand system (AIDS), their insights are of limited help for our analysis. On the one hand,
except for the limiting case of Cobb-Douglas, the preferences considered here do not belong to this class (see Pollak and Wales,
1992, for a discussion). On the other hand, Almås et al. (2018) point out that computing a single consumer price index has
the inherent problem of disregarding the fact that households with different income levels differ in their expenditure shares if
preferences are nonhomothetic. Hence, choosing a single consumer price index fails the purpose of measuring the cost-of-living
of heterogeneous households. To avoid the problems associated with constructing a proper consumer price index, we therefore
focus on the effects on welfare instead of real GDP in our analysis.
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scope for (intra-industry) trade in those goods, for which local demand is an important determinant of
production.3 As put forward by Davis (1998), the home-market effect is more pronounced at lower trade
costs, making intra-industry trade less important if the two economies become more integrated. If both
sectors pay the same wage, there are gains from trade in our model, which are independent of the trade
structure in the open economy and thus the same for the two economies. This changes when employment
in the sector of luxuries promises a wage premium, so that the allocation of workers influences the level
and dispersion of per-capita income. In this case, the trade pattern becomes a determinant of welfare with
two important consequences for our analysis.
First, there are nominal income losses for workers losing their jobs in the production of luxuries,
which captures the widespread concern that not all workers equally benefit from globalization. Whereas
this insight is not new and has received a lot of media attention through recent publications by Autor
et al. (2013) and Dauth et al. (2014), our analysis points to the role of demand-side factors and shows
that losers are more likely to be found in countries with a lower initial per-capita income level. However,
things can be even worse for the poorer economy. Losing market share in the sector of luxuries can lead to
an increase in the consumer price index and hurt all households. Hence the specialization of production,
while usually understood as an important channel for generating gains from trade, can be a source of
welfare loss. Losses from trade can exist in our model only for the country that loses market share in the
sector featuring increasing external economies to scale. However, in contrast to insights from Graham
(1923), Markusen and Melvin (1981), and Ethier (1982), it is not the existence of external economies to
scale per se that gives scope for welfare loss. Rather losses from trade are the result of a price distortion in
the labor market, which makes our results akin to findings by Brecher (1974) and Davis (1998) and builds
on the fundamental insight from the theory of second best that welfare losses from trade are possible if the
market equilibrium in the closed economy has not been socially optimal (cf. Markusen, 1981; Newbery
and Stiglitz, 1984). Our analysis shows that welfare losses can result from differences in demand-side
factors and exist although the price distortions in the labor market are the same in the two economies.
Second, with non-linear Engel curves the concentration of disposable income becomes a further determinant of the home market for luxuries. A lower dispersion of disposable income can make a country
net-importer of luxuries and therefore worse off with trade than under autarky. This insight challenges
policy measures put forward by the literature to distribute the gains from trade more equally. On the
one hand, it cannot be ruled out that all households lose from trade, leaving no scope for a redistributive
policy intervention. On the other hand, a policy intervention that targets ex ante sources or ex post realizations of an unjust distribution, while maintaining gains from trade in the aggregate, may not be feasible.
Lowering the dispersion of per-capita income decreases the home market for luxuries with potentially
detrimental welfare consequences. Therefore, the analysis in this paper raises doubts that so far discussed
policy measures remain promising instruments to increase support for trade liberalization (cf. Davidson
3
Empirical evidence in favor of the Linder (1961) hypothesis has been reported, for instance, by Thursby and Thursby (1987),
Bergstrand (1989, 1990), and Hallak (2010). Francois and Kaplan (1996), Dalgin et al. (2008), Bernasconi (2013), and Vollmer
and Martínez-Zarzoso (2016) show that bilateral trade is not only affected by differences in the level of per-capita income but
also by differences of the two trading partners in their distributions of income.
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and Matusz, 2006; Egger and Fischer, 2018), when accounting for demand-side determinants of trade in
a setting with nonhomothetic preferences.
We complement our analysis on the link between trade patterns and welfare by two extensions of
our model. In the first extension, we give up the simplifying assumption that workers are assigned to
the production of luxuries by a lottery that does not discriminate between different levels of effective
labor supply. This is, because in the benchmark model firms producing luxuries have to pay the same job
installment costs for each unit of labor input and are therefore indifferent between employing workers
with low or high effective labor supply. Assuming instead that firms have to pay the same job installment
costs per worker, gives them an incentive for selecting applicants with higher effective labor supply to
reduce their employment costs. If screening the pool of applicants is not costless and gives an imprecise
signal about the effective labor supply (as in Helpman et al., 2010), the thus modified framework features
endogenous fixed and variable production costs in the sector of luxuries and thus an additional margin
for adjustments to trade. Despite these complications the results from our analysis are largely unaffected.
In a second extension, we analyze whether the choice of preferences is also important for understanding
the consequences of supply-side differences for trade structure and welfare, pointing to a determinant of
the international exchange of goods that has been put forward by traditional models of trade theory. We
consider differences in the price distortion at the labor market as the supply-side asymmetry of the two
economies and, to keep things simple, assume that rent sharing only exists in the foreign economy. This
gives home a comparative advantage in the production of luxuries, making it a net-exporter of these goods
in the open economy. As a consequence, home gains from trade, whereas the welfare effects in foreign
are less clear. We show that irrespective of the specific nature of preferences, foreign loses from a small
reduction of initially high trade costs if the price distortion in the labor market is high, while it benefits
from the decline in trade costs if the price distortion is small. This result is in line with the more general
observation that welfare losses from forfeiting market share in the sector exhibiting increasing external
economies to scale are more likely if trading partners are more dissimilar (cf. Francois and Nelson, 2002).
Emphasizing the role of demand-side factors for explaining trade patterns in a setting with nonhomothetic preferences, we build on work by Markusen (1986, 2013) and Bergstrand (1990) who employ
Stone-Geary preferences to explain how differences in per-capita income affect the trade structure in
open economies.4 Simonovska (2015) uses Stone-Geary preferences to explain the positive relationship
between (relative) prices of tradable goods and per-capita income. Relying on preferences that produce
linear Engel curves, market demand in these settings is independent of the distribution of income and an
aggregation problem over heterogeneous households therefore does not exist. The aggregation problem
is also avoided by a number of studies using non-Gorman form preferences with symmetric households.
An early prominent example in this respect is Stockey (1991), who considers nonhomothetic preferences
in a setting with vertically differentiated products to shed light on the trade structure between rich and
4
Bergstrand (1989) shows how the gravity equation has to be adjusted in order to account for differences in per-capita
income along with differences in factor endowments as key determinants of bilateral trade. Hunter (1991) provides early
empirical evidence that accounting for per-capita income differences may explain missing trade in empirical work based on
Heckscher-Ohlin models.
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poor countries and to explain empirical evidence that new, high quality products are first consumed in
rich countries and are only at later stages also consumed in poor countries. Fieler (2011) introduces
preferences that do not have Gorman form to explain the role of per-capita income for trade structure in
a multi-country Ricardian model along the lines of Eaton and Kortum (2002), and she uses this model
to show that a technology shock in China has different effects on countries with differing per-capita
income levels. Caron et al. (2014) employ nonhomothetic preferences to improve the predictions of the
Heckscher-Ohlin Vanek model regarding the factor content of trade and show that their correction is quantitatively important. Matsuyama (2015) introduces nonhomothetic preferences into a home-market model
to study the effects of per-capita income differences on trade structure and to analyze how the benefits
of technological progress are distributed between the rich and the poor country. Matsuyama (2018) uses
the same class of preferences to show how trade liberalization and economic growth affect the patterns of
structural change, innovation, and trade in the presence of Engel’s Law.5 Whereas these models do not
provide new insights for the aggregation of consumer demand over heterogeneous households, the preferences are useful for aggregating consumer demand over heterogeneous goods, and hence for solving a
problem that is relevant for quantitative studies.
A final group of studies avoids problems from aggregating consumer demand over households with
heterogeneous income levels by making the consumption decision a binary choice. For instance, Matsuyama (2000) imposes nonhomothetic ‘0-1’ preferences into a Ricardian model of North-South trade
with a continuum of goods and shows that acknowledging the nonhomotheticity of preferences changes
the insights from an otherwise identical Dornbusch et al. (1977) model regarding the role of technological
advancement, population growth, and income redistribution in the South on the terms-of-trade and welfare in the two economies.6 Fajgelbaum et al. (2011) build on the preference structure proposed by Flam
and Helpman (1987) and assume that households purchase one unit of a vertically differentiated good
and allocate the rest of their expenditures on the consumption of a homogeneous outside good. Assuming
that quality of the differentiated good and quantity of the homogeneous good are complements makes
their preferences nonhomothetic, because the impact of income on indirect utility depends on the chosen
quality of the differentiated good. To allow for monopolistic competition between firms producing horizontally differentiated varieties of the same quality level, Fajgelbaum et al. (2011) augment their discrete
choice mechanism with a stochastic utility term (similar to McFadden, 1978), and they use this framework
5

Both Fieler (2011) and Caron et al. (2014) build on a generalized CES preference structure, in which the demand elasticities
of income and prices are constant and proportional (as suggested by Pigou’s Law). Matsuyama (2015, 2018) considers an even
more general class of isoelastically nonhomothetic CES preferences, which allow to decouple the effects generated by income
elasticity differences and those generated by price elasticity differences. As put forward by Bertoletti and Etro (2018) and Fally
(2018), the CES preferences used by Matsuyama (2015, 2018) lead, similar to the Gorman-Pollak form preferences considered
by Bertoletti and Etro (2017), to a “generalized separable” demand system, which has the nice property that other prices enter
the demand functions through a common price index (see Pollak, 1972). Neary et al. (2017) introduce a demand system for
which the elasticity of marginal revenue with respect to total revenue is constant. While having no direct link to other demand
systems, it has the interesting property to be dual to the demand system derived from PIGL preferences in Neary and Mrázová
(2017).
6
Foellmi et al. (2018) consider a model with hierarchical ‘0-1’ preferences and consumption indivisibilities to shed light on
the role of per-capita income differences for explaining ‘export zeros’ observed in the world trade matrix. Wheras similar to
Matsuyama (2000), their preferences allow for aggregation of consumer demand over heterogeneous households, they do not
elaborate on income dispersion within countries.
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to provide a reasoning for the empirical observation that richer countries export goods of higher quality
(see Hallak, 2010). Using PIGL preferences, we aggregate demand of heterogeneous households relying on a representative consumer and complement previous work on how differences in the level and/or
dispersion of per-capita income shape trade in an open economy, by emphasizing the intensive margin
through differences in the consumption level of luxuries.
Employing a mechanism of rent sharing, our model also contributes to a sizable literature dealing
with firm-level wage setting in models of international trade. Recent examples to this literature include
Davidson et al. (2008), Egger and Kreickemeier (2009, 2012), Helpman et al. (2010), Felbermayr et al.
(2011), and Amiti and Davis (2012). Relying on individual bargaining between firms and a continuum
of workers in a home-market model with two sectors of production makes the analysis in this paper akin
to Helpman and Itskhoki (2010). In contrast to them, we consider homogeneous producers, because
firm heterogeneity of the Melitz (2003)-type would complicate the analysis but not affect our results.
Furthermore, we assume that rent sharing only exists in one sector, acknowledging the rich evidence on
(persistent) inter-industry pay gaps (see Krueger and Summers, 1988; Blanchflower et al., 1996; Katz and
Autor, 1999). Associating the sector featuring rent sharing with the sector producing luxuries captures
the widespread view that employer characteristics are important determinants of these pay gaps (see
Dickens and Katz, 1987; Abowd et al., 2012). Finally, we abstract from search frictions and assume that
workers who do not find a job in firms producing luxuries are employed in the production of necessities
at the market-clearing wage (see Bastos and Kreickemeier, 2009). We make this assumption, because we
are not interested in employment effects per se, but want to shed light on how the reallocation of labor
between sectors offering different wages alters the welfare effects of trade in a setting with nonhomothetic
preferences.
The remainder of the paper is organized as follows. In Section 2, we set up the basic structure of our
model and discuss the closed economy equilibrium. In Section 3, we study trade between two countries
that are symmetric in all respects, except for the level and/or dispersion of per-capita income. There, we
also discuss how differences in the level and/or dispersion of per-capita income affect trade structure and
welfare in the open economy. In Section 4, we consider two extensions, in which we allow for positive
assortative matching of workers featuring high effective labor supply with firms in the sector of luxuries
and shed light on the differences between demand- and supply-side asymmetries. Section 5 concludes
with a summary of our results.

2 The closed economy
We consider a static economy that is populated by a continuous set H of single-person households with

Lebesgue measure H. In their role as workers, households inelastically supply labor input for the produc-

tion of goods. Effective labor supply is household-specific and distributed over interval [λ, λ] according
to a continuously differentiable cumulative distribution function L(λ). Ex ante differences in λ are an
important factor of ex post differences in household income and consumption expenditures. Assuming
that preferences do not have Gorman form, both the level and dispersion of income are decisive for the
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aggregate demand for two types of goods: necessities, n, which are homogeneous, and luxuries, ℓ, which
are differentiated. However, the link between effective labor supply and household income is exacerbated
by a price distortion in the labor market that makes wages sector-specific.

2.1 Preferences and household consumption
To establish a link between the distribution of household expenditures and aggregate demand, we consider
price-independent generalized linear (so-called "PIGL") preferences introduced by Muellbauer (1975,
1976), which can be represented by an indirect utility function of the following form
i

v P, e



 i ε
1
e
=
+ b(P),
ε a(P)

(1)

where P is a price vector, ei is expenditure of household i and ε is a constant. The preferences specified
in Eq. (1) do not entail an aggregation problem, because they allow to define a representative expenditure level such that a household with this expenditure level has the same value (expenditure) shares of
consumption as the aggregate economy.7 We consider a subclass of PIGL preferences and assume that
households have preferences over two goods, which are represented by an indirect utility function of the
following form:
1
v(Pn , Pℓ , e ) =
ε
i



ei
Pℓ

ε

β
−
ε



Pn
Pℓ

ε

(2)

,

where Pn , Pℓ are prices for goods n and ℓ, respectively, and ε, β ∈ (0, 1) is assumed. As explained

by Boppart (2014) and formally shown in the Appendix, in contrast to more general forms of PIGL
preferences, Eq. (2) has a closed form representation of the direct utility function, which proves to be
useful for the computation of a proper price index if one of the goods is a composite of differentiated

varieties that are sold under imperfect competition (see below). In the limiting cases of ε, the preferences
in Eq. (2) correspond to two specifications widely used in the literature. If ε → 0 preferences are Cobb

i
Douglas and therefore homothetic, delivering an indirect utility function of v(Pn , Pℓ , ei ) = ln β e 1−β .
Pn Pℓ

If ε → 1, preferences are quasilinear and therefore nonhomothetic, delivering an indirect utility function
of v(Pn , Pℓ , ei ) =

ei
Pℓ

− β PPnℓ .

Applying Roy’s identity to the indirect utility in Eq. (2), we can derive Marshallian demand functions
7

The term of generalized linearity has been introduced by Muellbauer (1975) to emphasize that the preferences are more
general than the Gorman class which features consumption levels that are linear in expenditures, thereby making the value shares
of consumption independent of the overall expenditure level. This property does not extend to other preference classes. However,
generalized linear preferences accord with the weaker condition that the ratio of marginal value shares of any two goods are
independent of the overall expenditure level. The notion of price independency is used by Muellbauer (1975) to express that
the representative expenditure level, for which an individual household chooses the same value shares of consumption as the
aggregate economy, is the same for all permissible prices.
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for Xni and Xℓi according to
Xni = β



ei
Pn

1−ε

"
 i −ε #
i
e
e
Xℓi =
1−β
,
Pℓ
Pn

and

(3)

respectively. The Engel curve of good n is concave, making this good a necessity with its value share
of consumption decreasing in the expenditure level. In contrast, the Engel curve for good ℓ is convex,
making this good a luxury with its value share of consumption increasing in the expenditure level. In the
limiting cases of ε → 0 and ε → 1 preferences have Gorman form and Engel curves are therefore linear
in the expenditure level. To ensure that both goods are purchased by household i, it must be true that
ei /Pn > β 1/ε and we impose a parameter constraint below that establishes this result.
That Engel curves for necessities and luxuries are differently shaped is the result of assuming that
the respective goods enter the utility function asymmetrically. This asymmetry is justified in our model,
because we assume that necessities are homogeneous, whereas luxuries are differentiated and can be
aggregated to the composite discussed above according to
Xℓi

=

Z

ω∈Ω

σ−1
xiℓ (ω) σ dω



σ
σ−1

(4)

,

where σ > 1 is the constant elasticity of substitution between the differentiated varieties xiℓ (ω) from
set Ω. The price corresponding to the composite Xℓi is an index of the prices of differentiated varieties,
pℓ (ω), and it is defined by the condition that Pℓ Xℓi is equal to the household’s overall expenditures for
R
luxuries, ω∈Ω pℓ (ω)xiℓ (ω)dω. As formally shown in the Appendix, the respective price index features
R
 1
constant elasticity and is given by Pℓ ≡ ω∈Ω pℓ (ω)1−σ dω 1−σ . Using Roy’s identity, we can then
derive household demand for a single variety of the luxury good, ω, according to
ei
xiℓ (ω) =
Pℓ



pℓ (ω)
Pℓ

 i −ε #
−σ "
e
.
1−β
Pn

(5)

Aggregating over all households, gives market demand functions

ē −ε
ψ,
Pn
0
 −ε #

−σ "
Z
ē
p
(ω)
H
ē
ℓ
ψ ,
1−β
xiℓ (ω)di =
xℓ (ω) =
Pℓ
Pℓ
Pn
i∈H
Xn =

where ē ≡ H −1

R

Z

H

Xni di = β

i
i∈H e di is the average

H ē
Pn



expenditure level of households and ψ ≡ H −1

(6)
(7)

R

i∈H

ei /ē

1−ε

di

is a dispersion index that is defined on the unit interval and captures how the distribution of household
expenditures affects the value shares of consumption. Since the Engel curve for necessities is concave, a
more egalitarian distribution of expenditures, captured by a higher value of ψ, increases aggregate demand

for necessities. The opposite is true for luxuries, which feature convex Engel curves. The dispersion index
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reaches a maximum level of one if the distribution of expenditures is egalitarian. An outcome with ψ = 1
is also reached if the distribution of household expenditure is irrelevant for aggregate demand because
Engel curves are linear, as in the limiting cases of ε → 0 and ε → 1.

2.2 Technology and the firms’ problem
The technology to produce necessities is linear in labor input and we assume that one unit of labor
produces one unit of output. Firms producing necessities enter the market at zero cost, hire labor input
at a common wage rate w, and sell their output under perfect competition. This establishes w = Pn .
Production of luxuries requires the creation of workplaces at the costs of one unit of necessities for each
labor input employed. One unit of labor input used in a workplace produces one unit of output. To start
production firms must develop a blueprint, which comes at the cost of f units of necessities and gives
them access to a unique variety, which they can sell under monopolistic competition.
Workers are free to move between sectors up to the point where all workplaces in the sector of luxuries
are filled. Then, in each workplace workers and firms form a bilateral monopoly and they distribute the
production surplus under Stole and Zwiebel (1996) bargaining.8 Hiring and wage setting in the sector of
luxuries can be understood as a two-stage process and solved through backward induction. Looking first
at the bargaining problem, we can note that its solution is characterized by two conditions: a splitting rule,
determining how the production surplus achieved by an agreement is distributed between the bargaining
parties; and an aggregation rule, describing how infra-marginal production surpluses add up to the firm’s
overall surplus from multilateral bargaining with all of its workers. The bargaining problem considered
here is exacerbated by the heterogeneity of workers in their effective labor supply. To facilitate the
analysis we assume for now that the number of different worker types employed by the firm is discrete
and given by J, where firm index ω is suppressed because the hiring and bargaining problem is the same
for all producers.
The mass of employees of type j is Nj and the firm’s overall surplus from multilateral bargaining
P
with a mass of N ≡ Jj=1 Nj workers is given by
π=

Z

N

µ(ν|N )r̂(νs)dν,

(8)

0

where sj is calculated as a product of the type-specific effective labor supply λj and the pre-determined
fraction of employed workers of type j, Nj /N , while s is the set of resulting sj -values: s ≡ {s1 , ..., sJ }.
1

1

Furthermore, r̂(νs) = D σ Q(νs)1− σ are revenues achieved for employment level ν, D ≡ He 1 −

β(e/Pn )−ε ψ /Pℓ1−σ is a common demand shifter, Q(·) is a function determining how the different types
8

It has been recently pointed out by Bruegemann et al. (2018) that the microeconomic foundation of the Stole and Zwiebel
(1996) bargaining protocol does not give wage and profit profiles that coincide with the Shapley values. However, relying on
a Rolodex Game instead of the non-cooperative game put forward by Stole and Zwiebel, one can restore equivalence of the
bargaining outcome with the Shapley values.

9

of labor are aggregated in the production process,9 and
µ(ν|N ) ≡

η  ν η
ν N

(9)

is a probability measure that depends on the firm’s relative bargaining power η > 0 and determines the
fraction of infra-marginal production surplus the firm can acquire in its wage negotiations with workers.
Solving the integral in Eq. (8) gives

π=

ησ
ησ + σ − 1


1− 1
σ
J
X
1


σ
=
D
λj Nj
j=1

ησ
r̂(N s),
ησ + σ − 1

(10)

where the first equality sign uses the assumption that the labor input of different worker types is perfectly
P
substitutable, so that Q(νs) = ν Jj=1 λj Nj /N .
Since workers forfeit their chance to move to the other sector when accepting the job offer of a

firm producing luxuries, they give up their outside income opportunities from employment elsewhere.

Therefore, the splitting rule determining how to distribute the production surplus between the firm and its
workers can be expressed as
∂π
= η ŵℓj
∂Nj

(11)

where ŵℓj is labor income of a worker with effective labor supply λj . Eqs. (10) and (11) establish the

intuitive result that the wage per unit of labor input, ŵℓj /λj , is the same for all workers, irrespective of

their effective labor supply: ŵℓj /λj ≡ wℓ . Taking stock, we can summarize the solution to the firm’s

bargaining problem by the two equations

π = κr,
where qℓ ≡

PJ

j=1 λj Nj

∂π
σ − 1 κr
=
= ηwℓ ,
∂qℓ
σ qℓ
1

(12)
1− σ1

denotes total labor input of the firm, r ≡ D σ qℓ

gives revenues as a function

of labor input, qℓ (instead of the number of employed workers N ), and κ ≡ ησ/(ησ + σ − 1) < 1

is the constant fraction of revenues accrued by the firm in the wage bargaining with workers, which is
increasing in the firm’s relative bargaining power η.10
Equipped with Eq. (12), we can now determine the solution to the firm’s hiring problem. Recollecting

from above that firms have to invest f units of necessities to start production and one unit of necessities to
install workplace capacity for each labor input, this solution is found by maximizing Π ≡ π −Pn qℓ −Pn f
9

RN
Under non-increasing returns to scale at the firm level, we have Q′ (·) > 0, Q′′ (·) ≤ 0 and thus 0 r̂(νs) − r̂(N s)dν ≥ 0.
10
To determine the solution of wage bargaining for a continuous set of labor types, we can first consider a symmetric Jdivision of the support of effective labor supply [λ, λ] andPdenote the density of effective labor supplies on the respective
subdivisions by ℓ(λj ). This establishes the Riemann sum: J1 λj ℓ(λj )∆λj , with ∆λj ≡ λj − λj−1 . Taking the limit, then
Rλ
P
gives limJ →∞ Jj=1 λj ℓ(λj )∆λj = λ λdL(λ), where ℓ(λ) = L′ (λ) = dL(λ)/dλ has been considered.
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with respect to qℓ . Since firms face the same cost for each unit of labor input, they are indifferent between
all applicants and hire a workforce whose composition mirrors the economy-wide distribution of effective
labor supply.11 The first-order condition for the firm’s profit-maximizing qℓ choice is given by
dΠ
σ − 1 κr
=
− Pn = 0.
dqℓ
σ qℓ

(13)

Substituting Eq. (12) and accounting for the definition of profits, then gives the outcome of hiring and
wage-setting for firms producing luxuries:
wℓ = αPn ,

Π=

κr
− Pn f,
σ

(14)

where α ≡ η −1 gives the relative bargaining power of workers in the wage negotiation with the firm.
Eq. (14) has been derived under the assumption that firms producing luxuries can attract the intended

mass of applicants at a wage rate αPn . This requires that employment at these firms promises a wage
at least as high as w in order to convince workers to accept the job offer. Hence, the wage paid in the
sector of necessities establishes a participation constraint for workers seeking employment in the sector
of luxuries, so that α ≥ 1 is needed to ensure that at least some of the workplaces installed by firms

producing luxuries are filled. If α > 1, jobs in the sector of luxuries promise a wage premium, and hence

every household prefers working there. This outcome, which we consider in the subsequent analysis,
can only be consistent with diversified production in both sectors, if some of the workers are not hired
by luxury producers and therefore are forced to move to the production of necessities. Of course, these
workers want to underbid wℓ . However, underbidding cannot be successful if wage offers at stage one are
not contractible. Without a binding contract, successful applicants will rationally deviate from their initial
offer to accept a wage discount and opt for the highest wage they can achieve in the bargaining with the
firm, exploiting the protection from the bilateral monopoly that is established after the workplaces have
been filled. Hence, our model generates wage differences due to a market imperfection that is rooted
in information asymmetry and the irreversibility of the firm’s hiring decision. Since firms can freely
enter the sector of luxuries, they must make zero profits in equilibrium, which establishes the zero-profit
condition κr = σPn f , according to Eq. (14).

2.3 The general equilibrium
Household consumption expenditures are equal to labor income and heterogeneous for two reasons: due
to ex ante (and thus exogenous) differences in effective labor supply; and due to differences in the wages
paid by the sectors producing necessities and luxuries. The worker achieving the lowest income has an
ability level of λ and is employed in the sector producing necessities, yielding an expenditure level of
11

The assumption that firms have to pay the same workplace installment costs for each unit of labor input facilitates our
analysis. Under the alternative assumption that firms install the same workplace capacity for each employee, irrespective of
her effective labor supply, our model would generate an incentive for screening the applicants in order to improve the average
composition of production workers (see Helpman et al., 2010). We discuss this case in an extension of our model.
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λw. Since the sector of necessities pays a wage of w = Pn , the minimum permissible expenditure level
necessary for consuming necessities as well as luxuries then establishes a threshold level for effective
labor supply, β 1/ε , that must be passed in order to ensure that even the poorest households attribute some
of their expenditures to the consumption of luxuries. To exclude corner solutions and to focus on changes
along the intensive margin of consumption, we assume throughout our analysis that λ > β 1/ε .
Nominal per-capita (labor) income is equal to average household expenditures and given by
e = w(1 − hℓ )
where Λ ≡

Rλ
λ

Z

λ

λdL(λ) + wℓ hℓ
λ

Z

λ
λ

λdL(λ) = wΛ [1 + hℓ (α − 1)] ,

(15)

λdL(λ) is the average effective labor supply of households and hℓ is the fraction of work-

ers employed in the production of luxuries, receiving wage premium α. The dispersion index, measuring
how the distribution of household expenditures affects aggregate consumer demand, can be computed
according to
ψ=

where ψλ ≡

Rλ
λ

 w 1−ε 
e

1−ε

1 + hℓ α


−1

Z

λ

1−ε

λ

dL(λ) =

λ


1 + hℓ α1−ε − 1

[1 + hℓ (α − 1)]1−ε

ψλ ,

(16)

(λ/Λ)1−ε dL(λ) is a measure of the dispersion of effective labor supply. In the limiting

case of α = 1, producers of luxuries pay the market clearing wage wℓ = w, implying that the dispersion
of labor income in Eq. (16) is pinned down and fully determined by the exogenous dispersion of effective
labor supply, ψλ . If α > 1, firms producing luxuries pay a wage premium, which amplifies the dispersion
of labor income: ψ < ψλ . The value of the dispersion index depends in a nonmonotonic way on the share
of workers employed for producing luxuries, hℓ .12
To determine the fraction of workers receiving a wage premium, hℓ , we can combine two preliminary

results from our analysis. First, as a consequence of constant markup pricing the wage bill paid by firms
is a constant fraction

σ−1
σ κ

=

σ−1
σ+α(σ−1)

of their revenues. This generates a positive link between the

share of workers and the mass of firms producing luxuries:
hℓ HΛw =

σ−1
κM r.
σ

(17)

Since we have assumed that workers who do not find employment in the production of luxuries can move
to the sector of necessities at zero cost, there is no involuntary unemployment in our model, and the
fraction of workers employed in the production of necessities is therefore given by 1 − hℓ . The second

preliminary result is the goods market clearing condition for luxuries, which can be derived from Eq. (7)
12
In the limiting case hℓ = 0, there is no one employed in the sector of luxuries making wage premium α irrelevant and
establishing ψ = ψλ . In the limiting case of hℓ = 1 all workers are employed in the production of luxuries and receive the
wage premium, again resulting in ψ = ψλ . Dispersion index ψ is u-shaped and reaches a minimum at

hmin
≡
ℓ

(1 − ε)(α − 1) − (α1−ε − 1)
∈ (0, 1).
ε(α − 1)(α1−ε − 1)
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according to


σ B
HΛw 1 − βΛ−ε ψλ + hℓ HΛw
= M r,
(18)
σ−1 κ


1−ε − 1)βΛ−ε ψ , with lim
where B ≡ σ−1
κ
(α
−
1)
−
(α
α→1 B = 0, dB/dα > 0, and limα→∞ B =
λ
σ

1, captures how the existence of a wage premium in the sector of luxuries augments economy-wide

expenditures for luxuries. In the limiting case of α = 1 labor income does not depend on the allocation of

workers and the market size for luxuries is therefore pinned down by the level and dispersion of effective
labor supply. This makes M in Eq. (18) independent of hℓ . For α > 1, employment in the sector of
luxuries promises a wage premium, so that a higher fraction of workers allocated to the production of
luxuries provides a positive effect on the market size and thus a stimulus for firm entry in this sector.
In this case, the goods market clearing condition in Eq. (18) establishes a positive link between hℓ and
M . Substituting zero-profit condition σPn f = κr, Eqs. (17) and (18) can be combined to get explicit
solutions for the mass of firms and the fraction of workers producing luxuries:
M=

κ HΛ [1 − βΛ−ε ψλ ]
,
1−B
σf

hℓ =

σ−1 κ
[1 − βΛ−ε ψλ ].
σ 1−B

(19)

Both a higher average level of effective labor supply, (a higher Λ), and a lower dispersion of this
supply, (a higher ψλ ), cause an increase in M and hℓ , because wealthier households attribute a higher
fraction of their expenditures to luxuries if preferences do not have Gorman form. Furthermore, noting
κ
1−B

1−ε −1)βΛ−ε ψ ]}−1 < 1, it follows from Eq. (19) that a higher wage premium α
= {1+ σ−1
λ
σ [1+(α

reduces both the mass of firms and the fraction of workers producing luxuries. This is intuitive, because a
higher α reflects a stronger bargaining power of workers and is therefore associated with a lower fraction
of revenues accrued by firms in their wage negotiations, making production of luxuries less attractive
for them. However, the finding that a lower fraction of workers is employed in the sector producing
luxuries does not imply that less labor income is generated there. The increase in wage premium α that is
responsible for the fall in hℓ implies a wage stimulus for those workers who continue to produce luxuries.
Differentiating hℓ (α − 1) reveals that a higher wage premium α leads to higher per-capita income e and

therefore increases economy-wide expenditures for luxuries, HΛw[1 − βΛ−ε ψλ ]/(1 − B). The positive

market size effect from higher labor income is counteracted and dominated by a labor cost increase for
firms producing luxuries, so that higher economy-wide expenditures are consistent with lower levels of
M and hℓ . Using Eq. (19) and the constant markup-pricing rule pℓ =

σ w
σ−1 κ

in the definition of the price

index of luxuries, we can compute

 1
κ HΛ (1 − βΛ−ε ψλ ) 1−σ
σ w
Pℓ =
.
σ−1 κ 1−B
σf

(20)

A higher wage premium α exerts two reinforcing effects on price index Pℓ . It increases labor costs and
therefore the price charged by firms producing luxuries, pℓ , and it induces firm exit and thus reduces the
mass of available varieties, M , thereby further increasing Pℓ .
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2.4 Welfare in the closed economy
We postulate a Bergson-Samuelson social welfare function that is equal to the average indirect utility of
households. Accounting for Eq. (2), social welfare is then given by13
1
V (Pn , Pℓ , e, ψ̂) ≡
ε
where ψ̂ ≡ H −1



Pn
Pℓ

ε 

e
Pn

ε



ψ̂ − β ,

(21)

ε

di is an inverse measure of income dispersion that is defined on the unit
Rλ
interval and linked to the dispersion of effective labor supply, ψ̂λ ≡ λ (λ/Λ)ε dL(λ), according to
R

i∈H

ei /ē

ψ̂ = ψ̂λ [1 + hℓ (αε − 1)]/[1 + hℓ (α − 1)]ε . The two dispersion indices ψ and ψ̂ are closely related

but nonetheless different, except for the limiting case of ε = 1/2. For a welfare analysis, it is useful to
distinguish direct effects through changes in the average level and dispersion of nominal income from
indirect effects through adjustments in the price index of luxuries caused by these changes. Furthermore,
to facilitate our analysis and to distinguish the different effects that price distortions in the product and
labor market have in our setting, we first look at the limiting case of α = 1, which yields e = Λw,
ψ = ψλ , and ψ̂ = ψ̂λ . For this limiting case, a higher nominal level of per-capita income is rooted in a
higher average level of effective labor supply and has unambiguously positive welfare effects, because it
allows for additional purchases of necessities and luxuries at given prices and, at the same time, lowers
the price index of luxuries through firm entry.
In contrast, the welfare effect of a higher nominal income dispersion, which is due to a higher dispersion of effective labor supply, is a priori not clear. On the one hand, the welfare function in Eq (21)
features a social aversion to income inequality, and a transfer from a wealthier household to a poorer one
that does not change their income ranking reduces inequality and therefore increases social welfare (cf.
Dalton, 1920).14 On the other hand, the incentive to harmonize income is counteracted by a distortion
of the resource allocation that exists because households devote part of their expenditures to necessities,
which makes, all other things equal, the mass of firms entering inefficiently small from a social planner’s
point of view. As pointed out by Dhingra and Morrow (2016) this allocational inefficiency exists because
the markups charged in the two industries differ. Introducing a transfer from poor to rich people would
increase demand for luxuries and therefore provide a (partial) remedy for the misallocation of resources,
leading to a fall in the price index of luxuries.
To gain further insights into the relative strength of the two counteracting effects, we can evaluate the
13

Giving equal weight to all households, we take a utilitarian perspective. Social welfare under this perspective differs
from the indirect utility of the household with a representative expenditure level. The (price-invariant) representative level of
expenditure is defined by Muellbauer (1975) to ensure that a household with this expenditure level has the same value shares of
−1/ε
consumption as the aggregate economy
, according to Eqs. (3) and (6). Substituting into Eq. (2)
  and
 it is given by er ≡ ēψ
1 Pn ε
e ε −1
establishes v(Pn , Pℓ , er ) = ε Pℓ
ψ − β and, due to ψ, ψ̂ < 1, a utility level that is larger than social welfare in
Pn
Eq. (21). Since the representative consumer from Muellbauer (1975, 1976) lacks a normative interpretation, it cannot be used
for welfare analysis.
14
Dispersion index ψ̂ is a negative monotonic transformation of the well-known Atkinson (1970) index. In our setting, the
evaluation of income inequality is, however, not the result of giving worse-off households higher weights in the welfare function,
as suggested by a prioritarian view on distributional justice (cf. Parfit, 1997). Rather, social inequality aversion is the result of
non-Gorman form preferences under a utilitarian perspective.
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social welfare function V (·) at ε = 1/2, which establishes ψ = ψ̂. Noting further that α = 1 yields
e = ΛPn and ψ = ψλ , the welfare effects of lower income dispersion (a higher ψλ ) are then given by
dV (Pn , Pℓ , ΛPn , ψλ )
≡
dψλ

s

 √ 2 
1 − β/ Λ 
Λ
Pn

√
2σ
−
1
−

.
Pℓ (σ − 1)2
1 − (β/ Λ)ψλ


(22)

From Eq. (22), positive welfare effects of lower income dispersion are more likely ceteris paribus if σ is
large.15 This is intuitive, because higher levels of σ reduce the price markup charged by monopolistically
competitive firms producing luxuries, which lowers the problem of resource misallocation due to distorted
market entry. Also, lower income dispersion increases welfare if β is sufficiently small. In the limiting
case of β → 0 the model degenerates to a one-sector economy, in which only luxuries are produced,
making aggregate demand independent of the distribution of income.

If α > 1 the two counteracting effects described above are augmented by rent sharing between firms
and workers in the sector producing luxuries. As outlined above, the existence of a wage premium makes
entry less attractive and increases the price index of luxuries, with a negative indirect effect on social
welfare. This indirect effect is counteracted by a direct effect on social welfare, which exists, because
rent sharing leads to an increase in the average level and dispersion of nominal income. In the limiting
case of Cobb-Douglas preferences, it is the first effect that dominates. Since the mass of firms choosing
to produce luxuries is already below the social optimum without rent sharing (cf. Benassy, 1996), a
further decrease in the mass of firms producing luxuries due to an increase in α is detrimental for social
welfare. In the limiting case of quasilinear preferences, firm entry is socially optimal without rent sharing.
Since the increase in labor income triggered by rent sharing leads to an equally strong increase in the
expenditures for luxuries, the direct and indirect effect cancel, leaving social welfare unaffected. Finally,
if preferences do not have Gorman form and Engel curves are therefore nonlinear, we cannot rule out that
social welfare is higher with than without rent sharing (see the Appendix).
We complete the discussion of the closed economy by elaborating on a crucial difference between
direct and indirect effects regarding the consequences that changes in nominal income have on individual
households. Whereas the direct effect of such changes is household-specific, the indirect effect due to
adjustments of the price index of luxuries is the same for all households, provided that λ > β 1/ε induces
even the consumer with the lowest income to purchase luxuries. This is a result of indirect utility in
Eq. (2) being an isoelastic function of price index Pℓ and it has important consequences for the welfare
effects of trade in our setting. Households can only be differently affected by trade if moving to the open
economy exerts asymmetric effects on nominal income, which is only possible in turn if rent sharing
leads to a wage premium in the sector of luxuries.
15

Rλ
In the limiting case of σ → 1, Eq. (22) yields dV (·)/dψλ >, =, < 0 if β >, =, < Λ1/2 λ (λ/Λ)1/2 dL(λ). For ε = 1/2,
Rλ
condition λ > β 1/ε gives β < λ λ1/2 dL(λ) and thus dV (·)/dψλ < 0 if σ → 1. In contrast, dV (·)/dψλ > 0 holds for
sufficiently high levels of σ.
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3 The open economy
In the open economy, we consider trade between two countries that are symmetric in all respects, except
for the average level and/or dispersion of effective labor supply.16 Trade in necessities is free of costs,
and hence wage w is the same in the two economies, provided that production remains diversified in both
locations. We discuss the parameter domain supporting diversification below. Trade in luxuries is subject
1

to iceberg trade costs, implying that t σ−1 > 1 units of the good must be shipped in order for one unit to
arrive in the foreign country.
Total domestic plus export revenues of firms in the two countries are linked by the zero-profit conditions, κr = σPn f , κr ∗ = σPn f , where an asterisk is used to indicate variables of the foreign economy.
Since production costs are the same in the two countries, the zero-profit conditions link the differences in
the price indices for luxuries to differences in the expenditures for these goods according to
ρζ =



Pℓ
Pℓ∗

σ−1

,

(23)

with
1 − β (Λ∗ )−ε ψλ∗
ρ≡
1 − β (Λ)−ε ψλ

and

ζ≡

σ 1 ∗ ∗
∗ −ε ∗
σ−1 κ hℓ B /[1 − β(Λ ) ψλ ]
.
σ 1
−ε
1 + σ−1
κ hℓ B/[1 − βΛ ψλ ]

1+

(24)

B ∗ and Pℓ∗ are defined in analogy to the respective variables at home. Parameter ρ 6= 1 reflects relative

differences of the two countries in their expenditures for luxuries that are due to ex ante differences in
the average level and/or dispersion of effective labor supply, whereas ζ captures a magnification (ζ > 1)
or diminution (ζ < 1) of these differences due to endogenous reallocations of labor and thus changes in
the nominal income of households if α > 1. The combined term ρζ captures foreign’s relative market

size for luxuries and, as explained in detail below, it is larger (smaller) than one if Λ∗ > (<)Λ and/or
ψλ > (<)ψλ∗ .
To determine factor allocation and production structure in a diversification equilibrium, we can rely
on the insight from the closed economy, that the constant markup pricing rule establishes a positive link
between the fraction of workers and the mass of local firms producing luxuries. For home, the respective
link is given by Eq. (17), whereas for foreign an analogous link can be derived according to
h∗ℓ HΛw =

σ−1
κM ∗ r ∗ ,
σ

(25)

where HΛ = H ∗ Λ∗ has been considered. A second link between the fraction of workers and the mass
of local firms producing luxuries is obtained from the market clearing conditions of luxuries, which for
16
We set HΛ = H ∗ Λ∗ , because the effects of differences in total labor endowments are well understood from Helpman and
Krugman (1985) and because they are similar for homothetic and nonhomothetic preferences.
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home and foreign are given by
σ 1
1
t
B = Mr
+ M ∗ r∗
,
σ−1κ
1+t
1+t


t
1
σ 1 ∗
B = M ∗ r∗
+ Mr
,
HΛw 1 − β(Λ∗ )−ε ψλ∗ + h∗ℓ HΛw
σ−1κ
1+t
1+t


HΛw 1 − βΛ−ε ψλ + hℓ HΛw

(26)
(27)

respectively, where t/(1 + t) is the share of revenues that is due to domestic sales and 1/(1 + t) is the
share of revenues that is due to exports.
Combining Eqs. (17), (25)-(27) and acknowledging r = r ∗ , we can solve for three functional relationships between the three endogenous variables hℓ , h∗ℓ , and µ ≡ M ∗ /M in general equilibrium. The

first relationship is obtained from substituting hℓ and h∗ℓ from Eqs. (17) and (25) into Eqs. (26) and (27),
respectively, dividing the two resulting expressions, and solving for µ:
µ=

1 ρ − ρ(t)
ρ[t − B(1 + t)] − 1
=
≡ µ̃(ρ),
∗
t − B (1 + t) − ρ
ρ(t) ρ(t) − ρ

(28)

with ρ(t) = [t − B(1 + t)]−1 and ρ(t) = t − B ∗ (1 + t). The link between ρ and µ established by Eq. (28)
is positive, dµ/dρ > 0, and depicted by the upper left panel of Figure 1. The equilibrium value of µ in
Eq. (28) is independent of the realizations of hℓ , h∗ℓ , provided that these realizations support diversified
production in the two economies. The permissible range of ρ supporting production of luxuries in both

countries is given by interval ρ(t), ρ(t) . Noting that limt→∞ ρ(t) = 0 and limt→∞ ρ(t) = ∞, we

can conclude that an interval of permissible levels of ρ exists if transport costs are sufficiently high. The
parameter range supporting production of necessities in both countries is discussed below.

Furthermore, substituting M r from Eq. (17) into Eq. (26) and substituting M ∗ r ∗ from Eq. (25) into
Eq. (27), we can solve for
σ−1
1 − βΛ−ε ψλ
κ
≡ h̃ℓ (µ),
σ
[µ + t]/[1 + t] − B

(29)

1 − β(Λ∗ )−ε ψλ∗
σ−1
κ
≡ h̃∗ℓ (µ),
σ
[1 + µt]/[µ(1 + t)] − B ∗

(30)

hℓ =

h∗ℓ =

respectively. Eq. (29) establishes a negative link between the fraction of workers producing luxuries in
home, hℓ , and firm ratio µ: dhℓ /dµ < 0. This is intuitive, because a higher fraction of firms located
abroad implies that fewer workers are employed for the production of luxuries at home. Eq. (30) establishes a positive link between the fraction of workers producing luxuries abroad, h∗ℓ , and firm ratio
µ: dh∗ℓ /dµ > 0. A higher fraction of firms located abroad implies that more workers are hired for the
production of luxuries, there. The functional relationships between firm ratio µ and the fraction of local
employment in the sector of luxuries are depicted in the upper right panel of Figure 1. In the lower right
panel of Figure 1, we add an additional locus that shows how changes in labor allocation reflected by
changes in hℓ and h∗ℓ are related to changes in the mass of firms producing luxuries in the two economies,
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✲
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f (σ−1) ,
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HΛh∗ℓ
f (σ−1)

❄

M, M ∗

Figure 1: Equilibrium in the open economy for ρ > 1
M and M ∗ . The locus is obtained from substituting zero-profit condition κr = σPn f and w = Pn into
Eq. (17), and the functional relationship between M and hℓ established by this equation is the same as the
functional relationship between M ∗ and h∗ℓ established by Eq. (25), provided that total labor endowments
do not differ in the two economies.
The open economy equilibrium is characterized by the intersection of the negatively sloped locus
h̃ℓ (µ) and the positively sloped locus h̃∗ℓ (µ) with the horizontal µ-line in the upper right panel of Figure
1. In the case of symmetric countries with ρ = 1, h̃ℓ (µ) and h̃∗ℓ (µ) intersect at µ = 1, implying that the
fraction of workers and the number of firms producing luxuries is the same in the two economies. An
increase in the average level or dispersion of effective labor supply abroad (Λ∗ > Λ or ψλ∗ < ψλ ) leads to
a higher level of ρ, because foreign expenditures for luxuries increase relative to domestic ones. At the
same time, the h̃∗ℓ (µ)-locus rotates clockwise, because a higher demand for luxuries requires for a given
firm ratio µ higher labor input in order to produce the quantity of luxuries necessary for market clearing.
Because a larger fraction of firms chooses to enter the now bigger foreign market after the increase in
ρ, there is a second-round effect on the fraction of workers producing luxuries, which causes a further
expansion in the foreign labor input and a decline in the domestic labor input used for the production of
luxuries. This second-round adjustment is captured by movements along the h̃ℓ (µ)-locus and the rotated
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h̃∗ℓ (µ)-locus in the upper right panel of Figure 1. From the lower right panel, we furthermore see that the
decrease in the fraction of workers induces a decrease in the mass of firms producing luxuries at home,
whereas the increase in the fraction of workers leads to an increase in the mass of firms producing luxuries
abroad.
From Figure 1, we also see that considering a permissible value of ρ is not sufficient to guarantee
diversification of production. A positive production level of necessities in both economies requires in addition that labor allocation respects hℓ , h∗ℓ < 1. The formal conditions that guarantee positive production
levels of necessities at home and abroad for permissible values of ρ can be derived from substituting Eq.
(28) into Eqs. (29) and (30), and they are given by

σ−1
ρ(1 − B) − (1 − B ∗ )
,
1 − βΛ−ε ψλ < 1 − B +
σ
ρ(t) − ρ

(1 − B ∗ ) − ρ(1 − B)
σ−1
,
1 − β(Λ∗ )−ε ψλ∗ < 1 − B ∗ +
κ
σ
ρ/ρ(t) − 1
κ

(31)
(32)

respectively (see the Appendix). From the analysis of the closed economy, we know that these two
conditions are fulfilled under autarky, which corresponds to the limiting case of t → ∞. Noting further

that ρ′ (t) < 0 and ρ′ (t) > 0, we can safely conclude that a diversification equilibrium exists if trade
costs are not too small. The impact of higher trade costs on the open economy equilibrium is illustrated
in Figure 2.
Differentiating firm ratio µ with respect to trade cost parameter t gives
(1 + ρ) [ρ (1 − B) − (1 − B ∗ )]
dµ
=−
dt
[ρ − ρ(t)]2

(33)

and thus dµ/dt >, =, < 0 if 1 >=, < µ or, equivalently, 1 >, =, < ρ. This accords with the important
insight that the home-market effect is stronger at lower trade costs (see Davis, 1998). In the upper left
panel of Figure 2, we see that the change in firm allocation caused by an increase in the trade cost
parameter t leads to a counter-clockwise rotation of µ̃(ρ) and to an expansion of the permissible range of
expenditure ratio ρ. For the given level of ρ > 1, firm ratio µ decreases if trade cost parameter t increases.
Regarding the impact of higher trade costs on the fraction of workers employed in the production of
luxuries, we can first determine the direct effect for a given level of µ. From Eqs. (29) and (30), we
can compute ∂hℓ /∂t >, =, < 0 and 0 >, =, < ∂h∗ℓ /∂t if µ >, =, < 1, with the signs of the derivatives
explained by the home-market effect in our model. The direct effect of an increase in t on hℓ and h∗ℓ –
captured by a rotation of loci h̃ℓ (µ) and h̃∗ℓ (µ) in the upper right panel of Figure 2 – is reinforced by an
indirect effect through adjustments in firm allocation – captured by a movement along the now rotated
loci. For the considered case of ρ > 1, higher trade costs unambiguously lead to an increase in the share
of workers used for producing luxuries at home and to a decrease in the respective share abroad. The
observation that employment for the production of luxuries is reduced in the country that uses a larger
fraction of its workforce to produce these goods and the observation that the range of permissible levels
of ρ has increased lend support to our previous insight that higher trade costs make an outcome with
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Figure 2: Comparative-static effects of an increase in trade cost parameter t
diversified production more likely in the open economy. In the lower right panel of Figure 2, we see that
for ρ > 1 an increase in the fraction of workers producing luxuries in home stimulates firm entry, there. In
the foreign country, the decline in the fraction of workers causes a decline in the mass of firms producing
luxuries. Firm allocation and production structure have been derived under the assumption that household
preferences do not have Gorman form. In the limiting case of Cobb-Douglas preferences, we have ρ = 1
and thus hℓ = h∗ℓ , M = M ∗ , irrespective of existing differences between the two countries in their
average level and/or dispersion of effective labor supply. In the limiting case of quasilinear preferences
ρ 6= 1 and thus hℓ 6= h∗ℓ , M 6= M ∗ require differences of the two countries in their average effective

labor supply, whereas differences in the dispersion of effective labor supply do not generate asymmetries
in the local markets for luxuries, leading to ρ = 1.
The foreign to domestic firm ratio µ is instrumental for the trade pattern in the open economy. Employ-

ing the zero-profit condition, we can determine home’s total exports and imports of luxuries. Accounting
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for r ∗ = r, we have
1 σPn f
,
1+t κ
1 σPn f
,
IMℓ = µM
1+t κ

EXℓ = M

(34)
(35)

respectively, which shows that home is a net-importer (net-exporter) of luxuries if µ > (<)1. Acknowledging the link between µ and ρ from above, we can therefore conclude that differences in the average
level and/or dispersion of effective labor supply are important determinants of the trade structure between
two economies if preferences do not have Gorman form. Further insights on the trade structure in the
open economy can be obtained by looking at the Grubel-Lloyd index, which is a measure for the share of
intra-industry trade and is defined as
GLI = 1 −

X
k

|EXk − IMk |
P
,
k (EXk + IMk )

where k ∈ {n, ℓ} is an industry index. To pin down the extent of trade in necessities, we assume that

households in the case of indifference purchase the domestic product. Then, ρ > 1 establishes IMn =

0 and EXn = IMℓ − EXℓ , where the latter follows form the balance of payments condition. As a
P
consequence, we have k (EXk + IMk ) = 2IMℓ . In contrast, ρ < 1 establishes EXn = 0 and
P
IMn = EXℓ − IMℓ , leading to k (EXk + IMk ) = 2EXℓ . Substituting into the Grubel-Lloyd index,

we obtain


EXℓ


= µ1

 IMℓ
GLI = 1



 IMℓ = µ
EXℓ

if ρ > 1
if ρ = 1 .

(36)

if ρ < 1

The main insights regarding the role of ρ and t for the trade structure in our model are summarized by the
following proposition.
Proposition 1 Suppose that trade costs are sufficiently high to support a diversification equilibrium.
Then, the country with the higher average level and/or dispersion of effective labor supply has a larger
home market for luxuries and is a net-exporter of these goods in the open economy. The share of intraindustry trade, measured by the Grubel-Lloyd index, increases in the similarity of countries in terms of
their expenditure shares. If the home market for luxuries differs between the two economies, the share of
intra-industry trade increases monotonically in trade cost t.
Proof Proposition 1 follows from substituting Eq. (28) into Eqs. (34)-(36) and accounting for the impact
of changes in t and ρ on µ displayed in Figures 1 and 2.
The results in Proposition 1 are closely related to the key finding of Helpman and Krugman (1985) that in
a model similar to ours the country with a larger endowment of labor has a larger market for differentiated
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goods and is therefore a net-exporter of these goods in the open economy. Flam and Helpman (1987) and
Fajgelbaum et al. (2011) point out that if preferences do not have Gorman form, a larger home market
may be the result of a higher average level and/or dispersion of effective labor supply. From our model
we can conclude that the link between exogenous differences in the average level and/or dispersion of
effective labor supply and the endogenous differences in expenditure shares are more involved if rent
sharing between firms and workers makes wages sector-specific. The reason is that a reallocation of
workers to the production of luxuries increases per-capita income in the country net-exporting luxuries.
This magnifies pre-existing differences in market size from the closed economy. Since the dispersion
of labor income is nonmonotonic in the fraction of workers producing luxuries, the reallocation of labor
thus described can, however, reduce income dispersion in the open economy, working against the market
size stimulus from higher per-capita labor income. Yet, the possible decline in income dispersion cannot
dominate, because it is triggered by an increase in the fraction of workers producing luxuries and thus
associated with a higher relative mass of local producers (see Figure 1), which further increases the preexisting trade surplus in luxuries.
The trade structure effects in Proposition 1 are well in line with the Linder (1961) hypothesis, which
postulates that manufacturing trade is higher between countries featuring more similar per-capita income
levels. Whereas the Linder (1961) hypothesis is sometimes used as a rationale for explaining higher
levels of overall trade between countries that are more similar in terms of per-capita income (Foellmi
et al., 2018), this conclusion is not immediate in a two-sector model. It is well understood from previous
work that a higher similarity in per-capita income increases intra-industry trade (see Markusen, 1986;
Bergstrand, 1990), but the positive trade stimulus is counteracted by a decline in inter-industry trade (cf.
Hunter, 1991). To assess, which of these two effects dominates, we can note from above that total intraplus inter-industry trade is given by 2EXℓ if ρ ≤ 1 and by 2IM ℓ if ρ > 1. Noting from Figure 1 that

hℓ , M decrease while h∗ℓ , M ∗ increase in Λ∗ , it follows from Eqs. (34) and (35) that total intra- plus inter-

industry trade is lower for Λ∗ = Λ (and thus ρ = 1) than for Λ∗ < Λ (and thus ρ < 1), contradicting the
idea that countries with more similar levels of per-capita income trade more in an open economy (see the
Appendix for further details).
To complete the discussion in this section, we finally determine the effects of trade on welfare. For
this purpose, we first look at the price index of luxuries. For home, the price index is given by Pℓ =
1

pℓ [M (1 + µ/t)] 1−σ , where M (1 + µ/t) gives the mass of available luxuries discounted for the price
premium paid on imported varieties due to the existence of iceberg trade costs. Using Eqs. (17), (19),
(20), and (29), we can express the price index as follows
Pℓ =

Pℓa



1+t
t



1
1−σ



1−B
1 − B(1 + t)/(µ + t)



1
1−σ

,

(37)

where superscript a is used to indicate an autarky variable. If α = 1, firms producing luxuries do not
1

pay a wage premium. This yields B = 0 and thus Pℓ = Pℓa (1 + 1/t) 1−σ . In this case, higher trade
costs lower the mass of available consumer goods and increase price index Pℓ , which is to the detriment
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of social welfare. Lacking feedback effects of trade on the level and dispersion of nominal per-capita
income, a model variant featuring equal wages in the sector of necessities and luxuries therefore leads
to the intuitive result of gains from trade in both economies, irrespective of whether preferences have
Gorman form or not. More specifically, for the limiting case of α = 1 social welfare is given by
V (Pn , Pℓ , ΛPn , ψλ ) =

Va (Pna , Pℓa , ΛPna , ψλ )



1+t
t



ǫ
σ−1

,

(38)

and thus the same for the two countries and independent of the trade structure in the open economy.
If α > 1, a reallocation of workers between the two sectors produces an endogenous adjustment
in market size captured by ζ which adds to the home-market effect due to exogenous differences in the
average level and/or dispersion of effective labor supply. The now larger home-market effect leads to
additional firm entry in the country net-exporting luxuries and to firm exit in the other economy. Since
locally produced varieties are not subject to trade costs and since the convexity of the Engel curve implies
that the total mass of domestic plus foreign producers of luxuries increases, price index Pℓ falls with
trade in the country net-exporting this good. This can be seen from Eq. (37), where µ < 1 implies
1 − B(1 + t)/(µ + t) < 1 − B and thus Pℓ < Pℓa in home. The country net-exporting luxuries is

unambiguously better off in the open economy, according to Eq. (21), because the fall in the price index
of luxuries is accompanied by an increase in nominal income, as more workers are used for the production
of luxuries. This nominal income effect is captured by an increase in composite term (e/Pn )ε ψ̂ =

Λε ψ̂λ [1 + hℓ (αε − 1)].

The effect of a wage premium α > 1 on the price index in the country net-importing luxuries is a priori

not clear. For a given total mass of producers, firm exit at home and firm entry abroad lead to an increase
in the price index of luxuries, because imports are subject to trade costs. This effect is counteracted by
an increase in the total mass of domestic plus foreign producers, which, all other things equal, lowers the
price index of luxuries. In the Appendix, we show that the first effect can dominate for high trade costs
if market size differences are sufficiently pronounced. In this case, all domestic workers are worse off in
the open economy due to an increase in the price index of luxuries, whereas those workers losing their
job in the sector of luxuries and finding a new job in the sector of necessities moreover experience a fall
in nominal income. This additional source of welfare loss is captured by a decline in the composite term
(e/Pn )ε ψ̂ in Eq. (21). We summarize the impact of trade on welfare in the following proposition.
Proposition 2 Suppose that trade costs are sufficiently high to support a diversification equilibrium.
Then, if a wage premium does not exist (α = 1), there are gains from trade of equal size in both countries
and these gains decrease monotonically in trade cost t. If α > 1 causes a wage premium in the sector
of luxuries, gains from trade are guaranteed for the country net-exporting luxuries, whereas losses from
trade are possible for the country net-importing luxuries.
Proof Analysis in the text and formal proof in the Appendix.
Proposition 2 points to the notable result that in the case of α = 1 welfare effects of trade are independent
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of the trade structure in the open economy and thus the same for both countries. Thereby, gains from trade
are a priori not clear in our setting, because the market outcome in the closed economy is not socially
optimal and because we know from the literature of second best that in this case lifting a constraint
may aggravate the distortion and lead to welfare loss (see, for instance, Markusen, 1981; Newbery and
Stiglitz, 1984, for two prominent contributions in the context of trade). More specifically, our model
features increasing external economies to scale in only one sector, and it is well known from studies by
Graham (1923), Markusen and Melvin (1981), Ethier (1982), and Francois and Nelson (2002) that in
such environments there is a chance that one country loses from trade (even though Grossman and RossiHansberg, 2010, call such outcomes “pathological”). The analysis above reveals that concerns about
losses from trade are not justified in our setting if employment in the two sectors promises the same labor
return. Since the engine for gains from trade is a decline in the price index of luxuries and since lower
trade costs lead to a fall in the price index, gains from trade exist for α = 1, irrespective of the specific
nature of preferences.
For α > 1, our model features a second source of inefficiency originating from a price distortion in the
labor market, which makes wages sector-specific. Adding this distortion, trade can generate losers in the
country forfeiting market share in the sector of luxuries, because some workers previously employed in
this sector will experience a wage decline. This provides a demand-side explanation for anti-globalization
attitudes of workers observed in many industrialized economies over the last decades. However, the insight that the price index of luxuries can increase in response to trade liberalization is even more disconcerting, because it implies that all workers in the country losing market share in the production of luxuries
may be worse off with than without trade. If all workers lose, the normative results from our analysis do
not depend on the specific choice of a utilitarian welfare function. However, this does not mean that preferences are irrelevant. Since preferences determine how the average level and/or dispersion of effective
labor supply influence household expenditures, they affect the trade structure in the open economy and
are crucial for the existence of gains and losses from trade. Since the demand-side differences considered
here are only relevant for expenditures in a setting with nonhomothetic preferences, the home markets for
luxuries do not differ in the limiting case of Cobb-Douglas preferences, making the production structure
symmetric and all trade intra-industry. This prevents losses from trade due to an unfavorable reallocation
of labor in the open economy.
Giving up the assumption of homothetic preferences may therefore change the rather optimistic view
shared by many economists that trade, while not necessarily benefitting all households equally, at least
increases economy-wide welfare. Proposition 2 points out that losses from trade are a threat for the poorer
country, augmenting pre-existing differences in the well-being of the two economies. This provides a
rationale for the view shared by many opponents of globalization that the international distribution of
trade surplus is unjust. However, our analysis also reveals that losses from trade are not confined to
poorer countries but can extend to countries with a more egalitarian distribution of endowments. This
suggests that trade can be a peril for countries in Northern and Central Europe, where the idea of offering
equal opportunities plays a particularly important role (cf. Dunnzlaff et al., 2011). Also, the results from
our analysis provide a challenge to the idea that redistribution – be it ex ante, through equalization of
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endowments, or ex post, through equalization of outcome – can be a successful instrument to increase
support for trade liberalization (cf. Davidson and Matusz, 2006; Egger and Fischer, 2018). Even if the
trade reform generates aggregate gains, policy intervention that aims at distributing theses gains more
equally will influence the trade structure with unintended welfare consequences. However, such insights
should not be misunderstood as an argument against free trade. Losses from trade are the result of preexisting price distortions in the product and labor market and not per se a consequence of falling trade
costs. Our analysis points out that abolishing such distortions may be a more important measure to
achieve support for a trade reform than the compensation of losers.

4 Extensions
In this section, we consider two extensions of our benchmark model. In the first one, we allow for positive
assortative matching, implying that workers with higher effective labor supply end up in the sector of
luxuries. Assuming that firms must invest into a screening technology to gather (imperfect) information
upon the type of applicants, the thus modified setting produces endogenous fixed and variable production
costs, thereby opening an additional adjustment margin to a fall in trade costs. In the second extension,
we consider differences of the two economies in the wage premium paid by luxury producers and analyze
to what extent the predictions of our model change if we consider supply-side reasons for comparative
advantage instead of demand-side reasons for the home-market effect as a motive for inter-industry trade.

4.1 Screening and assortative matching
In the analysis above, firms in the luxury sector are indifferent between hiring workers with high or low
effective labor supply, because the same workplace capacity is needed for each employed unit of labor
input. Whereas this assumption facilitates the analysis, it differs from the usual approach which associates
employment with installment of a workplace at a cost that is independent of the worker’s effective labor
supply. With this alternative specification, firms producing luxuries prefer employing workers with higher
effective labor supply. However, following Helpman et al. (2010, 2017) we assume that firms cannot
freely observe the effective labor supply of workers prior to their employment and therefore have to
screen the pool of applicants to gather information upon their λ-level. Screening is costly and provides
an imperfect signal about the effective labor supply of applicants. More specifically, firms detect whether
applicants are above or below a threshold, λu , and the costs of screening, Pn F (λu ), increase in this
threshold with constant elasticity ϕ > 0: F (λu ) = λϕ
u . Installing a workplace has costs Pn and if the
Rλ
average worker provides labor input Λu ≡ [1 − L(λu )]−1 λu λdL(λ), qℓ /Λu workplaces are needed to

employ qℓ units of labor input. Profits of the firm then correspond to Π = π −Pn qℓ Λ−1
u −Pn F (λu )−Pn f .
Adopting from Helpman et al. (2010) the assumption that effective labor supply is Pareto distributed,

with λ > 0, λ → ∞, and L(λ) = 1 − (λ/λ)−g , g > 1, we have Λu =
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g
g−1 λu ,

and the first-order

conditions for the optimal choice of qℓ and λu are given by
∂Π
σ − 1 κr Pn
=
−
= 0,
∂qℓ
σ qℓ
Λu

∂Π
Pn qℓ 1
F (λu )
=
− ϕPn
= 0.
∂λu
Λu λu
λu

(13′ )

As formally shown in the Appendix, under the sufficient condition of ϕ > σ − 1, the Hesse matrix of the

maximization problem (evaluated at the solutions for the first-order conditions) is negative semidefinite.

This implies that if an interior solution exists, it must be a maximum. Furthermore, combining the firstorder conditions in (13′ ) with the zero-profit condition Π = 0, we can solve for
λu =



f (σ − 1)
ϕ−σ+1

1

ϕ

≡ λ̂u ,

g
Λu =
g−1



f (σ − 1)
ϕ−σ+1

1

ϕ

≡ Λ̂u .

A solution with a positive level of screening, λ̂u > λ, requires f (σ−1)/(ϕ−σ+1) > λϕ . Accounting for
the bargaining solution in Eq. (12), we can summarize the outcome of the firm’s maximization problem
as follows
wℓ =

α
Λ̂u

Pn ,

Π=

κr
− Pn f,
Φ

(14′ )

with Φ ≡ σϕ/(ϕ − σ + 1) > σ. Thereby, α̂ ≡ α/Λ̂u > 1 is needed to ensure that firms producing
luxuries pay a wage premium and therefore make a job application attractive for workers.

To solve for the general equilibrium outcome, we can proceed as in the benchmark model and determine the mass of firms and the fraction of workers producing luxuries, M and hℓ , respectively. Acknowledging that qℓ /Λ̂u gives the number of workers per firm, we can derive a first relationship between hℓ and
M from the first-order condition in Eq. (13′ ) as follows (see the Appendix):
hℓ Hw =

σ−1
κM r.
σ

(17′ )

Eq. (17′ ) reflects constant markup pricing and shows once again that firms pay a constant fraction of their
revenues as a wage bill to their workforce. Because in the modified setting considered here firms pay
the same workplace installment costs for each worker and because in total these installment costs are
equal to their wage payments, the wage bill received in the sector of luxuries is independent of the now
higher effective labor supply of the workforce. Of course, the share of workers employed in the sector of
luxuries, hℓ , cannot be larger than the share of workers with an effective labor supply above the threshold
λ̂u , (λ̂u /λ)−g . To avoid a corner solution, we discuss below a necessary parameter constraint and assume
for now excess supply of workers with effective labor endowment λ > λ̂u . This implies that the share of
workers with effective labor supply above the threshold λ̂u finding employment in the sector of luxuries
is smaller than one: γh ≡ hℓ (λ̂u /λ)g < 1.

To determine a second relationship between hℓ and M , we employ goods market clearing in the sector
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of luxuries, Pℓ Xℓ = M r, which is derived in the Appendix and given by

with B̂ ≡

σ−1
σ κΛ̂u

h



HΛw 1 − βΛ−ε ψλ + hℓ Hw

σ 1
B̂ = M r,
σ−1κ

i
(α̂ − 1) − (α̂1−ε − 1)β Λ̂−ε
ψ
λ and Λ =
u

g
g−1 λ,

ψλ =

(18′ )


g
g−1

ε

assumption that the distribution of effective labor supply is Pareto. Combining Eqs.

g−1
g+ε−1 due to our
(17′ ) and (18′ ) and

making use of zero-profit condition κr = ΦPn f , we can derive explicit solutions for M and hℓ :
M=

HΛ [1 − βΛ−ε ψλ ]
,
Φf
1 − B̂
κ

hℓ =

σ−1 κ
Λ[1 − βΛ−ε ψλ ].
σ 1 − B̂

(19′ )

A higher average effective labor supply increases demand for luxuries through two channels. On the one
hand, there is a common income effect that increases expenditures for both goods. On the other hand,
there is a further demand stimulus for luxuries, which is specific to nonhomothetic preferences, because
the now richer households devote a larger fraction of expenditures to the consumption of luxuries. Both
of these effects also exist in the benchmark model. However, there, the common income effect was
neutralized by an increase in the costs of employing the additional amount of labor needed to fulfill the
increased demand for luxuries. This is different in the model variant considered here. Because workplace
installment costs per worker are not affected by a common increase in effective labor supply, the common
income effect is not neutralized. From Eq. (19′ ), we can moreover infer that an interior solution with
γh = hℓ (λ̂u /λ)g < 1 requires
σ−1
Λ[1 − βΛ−ε ψλ ] < (1 − B̂)
κ
σ

"

f (σ − 1)
ϕ−σ+1

1

ϕ

1
λ

#−g

.

Despite the complications arising from endogenous fixed costs and despite the additional parameter constraint needed to achieve an interior equilibrium, the main insights from the benchmark model remain
intact. Since the results for the open economy can be derived for the more sophisticated model variant
considered here by following the derivation steps from the main text, we do not repeat the analysis and
leave the formal details to the interested reader.

4.2 Supply-side differences due to country-specific wage premia
We now consider the role of supply-side differences of the two countries and assume that a wage premium
is paid by luxury producers only in the foreign economy. Accordingly, we set α∗ > α = 1, while we
make countries symmetric in all other respects, including the average level and dispersion of effective
labor supply. Similar to the benchmark model, we can apply the zero-profit conditions for home and
foreign to link differences in the price indices for luxuries to market size differences. As formally shown
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in the Appendix, this gives
tξ σ − 1
ρζ =
t − ξσ



Pℓ
Pℓ∗

σ−1

(23′ )

,

where ρ, ζ are defined as above, and ρ = 1 holds, because the two countries do not differ in the average
level and dispersion of effective labor supply, while ζ > 1 follows, because only the foreign market offers
a wage premium for workers employed in the production of luxuries. On the one hand, this indicates that
the local market for luxuries is larger in the country featuring a price distortion in the labor market, which
is foreign in our case. On the other hand, this country has a comparative disadvantage in producing
luxuries, which is reflected by ξ ≡

p∗ℓ
pℓ

=

κ
κ∗

=

σ+(σ−1)α∗
2σ−1

> 1. From Eq. (23′ ) we see that t > ξ σ is

a necessary (not sufficient) condition for some production of luxuries to remain in the foreign economy.

With this result at hand, we can determine the share of revenues achieved in the domestic market (d) and
the export market (x). This gives for home and foreign
rd
t − ξσ
=t 2
,
r
t −1

rx
tξ σ − 1
= 2
r
t −1

and

rd∗
t − ξ −σ
=
t
,
r∗
t2 − 1

rx∗
tξ −σ − 1
=
,
r∗
t2 − 1

respectively. An increase in the wage premium in the foreign country increases ξ and thus the comparative
advantage of home in the production of luxuries. However, it also increases the market for luxuries in
foreign and induces firms from both countries to increase their revenues there. As a consequence, a higher
ξ lowers rd /r and increases rx /r, with the effect mirrored in the foreign country by a decrease in rx∗ /r ∗
and an increase in rd∗ /r ∗ .
The assumption of asymmetric production costs does not affect constant markup pricing and the
induced result that the wage bill paid by luxury producers is a constant fraction of their revenues. This
establishes a positive link between the fraction of workers and the number of firms producing luxuries that
is well understood from Eqs. (17) and (25). However, asymmetric production costs change the market
clearing conditions for luxuries in the open economy to


t − ξσ
tξ −σ − 1
HΛw 1 − βΛ−ε ψλ = M rt 2
+ M ∗ r∗ 2
,
t −1
t −1


t − ξ −σ
tξ σ − 1
σ 1 ∗
+ Mr 2
.
B = M ∗r∗t 2
HΛw 1 − βΛ−ε ψλ + h∗ℓ HΛw
∗
σ−1κ
t −1
t −1

(26′ )
(27′ )

Combining markup pricing with the two market clearing conditions, we can solve for firm ratio µ =
M ∗ /M , according to
µ=

t2 − 2tξ σ + 1
1
,
ξ t2 − 2tξ −σ + 1 − (t2 − 1)B ∗

(28′ )

with


dµ
1
t − ξσ
2 [t(1 − B ∗ ) − ξ −σ ]
= 2
−µ .
dt
t − 2tξ −σ + 1 − (t2 − 1)B ∗ ξ t(1 − B ∗ ) − ξ −σ
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(33′ )

In the Appendix, we show that dµ/dt > 0, while limt→∞ µ =

2σ−1
2σ−1+(σ−1)[(α∗ )1−ε −1]βΛ−ε ψλ

< 1. This

implies that µ < 1 extends to all possible trade costs and that the country with a comparative disadvantage
in the production of luxuries hosts fewer luxury goods producers in the open economy. Furthermore,
from Eq. (28′ ), we see that a positive production level of luxuries in foreign is given by t > ξ σ +
p
ξ 2σ − 1, whereas the parameter domain supporting a positive production level of necessities in home

can be determined by combining Eq. (28′ ) with Eqs. (17), (26′ ), and zero-profit condition κr = σPn f ,
and it is given by
κ

σ−1
t + µξ 1−σ t − ξ σ
[1 − βΛ−ε ψλ ] <
.
σ
t+1
t−1

Similar to the benchmark model the foreign to domestic firm ratio µ is decisive for the trade structure
in the open economy. Making use of the zero-profit condition, we can compute home’s total value of
exports and imports of luxuries according to
tξ σ − 1 σPn f
,
t2 − 1 κ
tξ −σ − 1 σPn f
,
IMℓ = M ∗ rx∗ = M µ 2
t − 1 κ∗

(34′ )

EXℓ = M rx = M

(35′ )
σ

respectively. Combining Eqs. (34′ ) and (35′ ) then implies IMℓ = µξ 1−σ tξt−ξ
σ −1 EXℓ , and, acknowledging
σ

GLI = µξ 1−σ tξt−ξ
σ −1 < 1, we can therefore safely conclude that home exports luxuries, because it has a
comparative advantage in producing these goods, which dominates the home-market effect in our setting.
The share of intra-industry-trade increases in trade cost parameter t and it decreases in foreign’s wage
premium α∗ , whereas total (intra- plus inter-industry) trade increases in α∗ and decreases in t. These
effects are well understood from the benchmark model.
We complete the discussion in this section with a brief look at the welfare effects of trade. In home,
luxury producers do not pay a wage premium, and hence changes in the allocation of workers do not
affect the level and dispersion of nominal income. This implies that all welfare effects of trade are due
h
i 1
1−σ 1−σ
to changes in the price index of luxuries, which can be expressed as Pℓ = pℓ M t+µξt
. Making

use of market clearing condition (26′ ), zero-profit condition κr = σPn f , and the solution for firm ratio

µ in Eq. (28′ ), we can compute dPℓ /dt > 0. This implies that home benefits from trade, because it
specializes according to the law of comparative advantage in those goods, whose production features
increasing external economies to scale and whose exchange is subject to trade costs. In foreign, things
are less clear, because there are two potentially counteracting effects. There are adjustments in the share
of workers producing luxuries, which affect welfare through changes in nominal income due to the wage
premium paid in the sector of luxuries. At already high trade costs, a further increase in t increases the
fraction of workers producing luxuries in foreign, with positive effects on nominal income and welfare.
This effect is supplemented by a change in the price index of luxuries, which in the foreign economy is
h
i 1
1−σ 1−σ
given by Pℓ∗ = p∗ℓ M ∗ 1+tµξ
. Whereas general effects of trade on price index Pℓ∗ are difficult to
tµξ 1−σ
determine, we show in the Appendix that at an initially high level of t, the price index increases in trade
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costs if the price distortion in the labor market is small (ξ close to one), whereas the opposite is true if the
price distortion is large (ξ close to infinity). This indicates that the country losing market share of those
goods, whose production features increasing external economies to scale, can be worse off in the open
than in the closed economy if supply-side differences are sufficiently pronounced, whereas gains from
trade are guaranteed for both trading partners if supply-side differences are small. This conclusion holds
for arbitrary levels of ε, and hence does not depend on the specific nature of preferences.

5 Conclusion
We have developed a two-country model, in which ex ante differences in the average level and dispersion of effective labor supply are important exogenous sources of demand-side asymmetries, because
households have nonhomothetic preferences. The assumption of nonhomothetic preferences produces
non-linear Engel curves and makes in a textbook model of the home-market effect, with two output sectors and labor as the only factor input, the differentiated good a luxury and the outside good a necessity.
Assuming that production of luxuries promises a wage premium due to firm-level rent sharing and assuming that the export of luxuries is subject to trade costs, we show that the country featuring a higher
average level and/or dispersion of effective labor supply has a larger home market and therefore becomes
net-exporter of luxuries in the open economy. Due to a price distortion in the labor market, the trade
pattern is an important factor of welfare in the open economy. The country that increases its market share
and net-exports luxuries benefits, whereas the country that lowers its market share and net-imports luxuries can lose from trade. This implies that trade can increase pre-existing welfare differences and hurt
countries with a lower average level and/or lower dispersion of effective labor supply.
In an extension of our model, we consider screening and assortative matching of workers featuring
high effective labor supply with firms producing luxuries. This modified framework generates endogenous fixed and variable costs of production and therefore accounts for an additional adjustment margin
through which trade can affect welfare in an open economy. Whereas the additional adjustment margin
makes the analysis more complicated, the main insights from the benchmark model regarding the link of
trade pattern and welfare remain intact. In a second extension, we consider asymmetries of countries in
the wage premia paid by luxury goods producers. This modification generates a supply-side asymmetry
and sheds light on the role of comparative advantage for trade structure and welfare in the open economy.
Accordingly, the country featuring the stronger price distortion in the labor market becomes net-importer
of luxuries and, depending on the strength of the distortion, can win or lose from trade, irrespective of
the specific nature of preferences. This suggests that the choice of preferences is particularly relevant
when demand-side differences are key for the trade pattern in the open economy, whereas the choice of
preferences seems less important if supply-side asymmetries are decisive.
This paper provides a first step to introduce PIGL preferences into models of international trade. Relying on these preferences, we have shown that problems associated with the aggregation of heterogeneous
households can be avoided and new insights on how demand-side factors affect trade and welfare can
be gained even if one chooses to leave the Gorman class. In the specific application considered here,
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we have shed light on the interaction between supply-side distortions and demand-side asymmetries for
the relationship of trade and welfare in open economies. Thereby, we have left other interesting topics aside. For instance, we have not considered unemployment and thus have excluded one important
variable, whose adjustment to trade has been subject to a controversial debate over the last few decades.
Furthermore, while briefly discussing limitations to redistributing the gains from trade under nonhomothetic preferences, we have not addressed in detail the costs and benefits of tax-transfer systems in open
economies. Whereas extending our model in both directions is a worthwhile task for future research,
doing so is clearly beyond the scope of this paper.
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A Appendix
A.1 A closed form representation of the direct utility function
Applying Roy’s identity to Eq. (2) gives the Marshallian demand functions in Eq. (3). These demand
functions can be used to solve for
Xi
Pn
=   1ℓ
Pℓ
i
1−ε
Xn
β

and
−

Xni
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Pn
ei
=
Pℓ
Pℓ



Xni
β

1
 1−ε

.

(A.1)

Substitution into Eq. (2), then gives the direct utility function

u(Xni , Xℓi ) =



i
Xn
β

ε
1−ε



−β
ε
1
Xℓi   1
ε ,
ε
i
1−ε
Xn
i
− Xn
β

(A.2)

which is well defined only if the consumption level of luxuries is strictly positive and it has a value of
zero for all levels of purchased necessities if Xℓi = 0. This completes the proof.

A.2 Derivation of price index Pℓ
Acknowledging Eq. (4), households
choose Xni , xiℓ (ω) to maximize utility Eq. (A.2), subject to their
R
budget constraint Pn Xni + ω∈Ω pℓ (ω)xiℓ (ω) ≤ ei . The first-order conditions for the respective Lagrangian
problem yield
#
"
 1
1
xiℓ (ω)− σ
pℓ (ω)
Xni 1−ε
.
(A.3)
− Xni =
σ−1

β
Pn
Xi σ
ℓ

This establishes for any two varieties of luxuries ω and ω̂ a link of their consumption expenditures ac
1−σ
cording to pℓ (ω)xiℓ (ω) = xiℓ (ω̂)pℓ (ω̂) ppℓℓ (ω)
. Integrating over ω, then gives
(ω̂)
Z

ω∈Ω

pℓ (ω)xiℓ (ω)dω

Using the latter together with Xni = β
i

e

"

1−β
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ei 1−ε
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−ε #
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ω∈Ω

from Eq. (3) in the binding budget constraint, we obtain

=

xiℓ (ω̂)pℓ (ω̂)σ

Z

pℓ (ω)1−σ dω.

(A.5)

ω∈Ω

Evaluating (A.3) at ω̂ and substituting for xiℓ (ω̂)pℓ (ω̂)σ , Eq. (A.5) can be solved for
i

e

"

1−β



ei
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−ε #
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1
1−σ
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R
 1
making Pℓ ≡ ω∈Ω pℓ (ω)1−σ dω 1−σ a valid price index for the composite Xℓi , because total expenditures of household i devoted to luxuries are given by Pℓ Xℓi . This completes the proof.

A.3 Rent sharing and social welfare
ε


Starting point is the welfare function in Eq. (21). Accounting for Pen ψ̂ = Λε 1 + hℓ (αε − 1) ψ̂λ , substituting the share of production workers hℓ from Eq. (19), the price index of luxuries
from Eq. (20), and


κ
σ
1−ε −1)βΛ−ε ψ ,
= F (α)−1 , with F (α) ≡ 1+ σ−1
1+(α
as well as 1−B
acknowledging κ = σ+α(σ−1)
λ
σ

we can express welfare in the closed economy as a function of wage premium α: V (Pn , Pℓ , e, ψ̂) =
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Differentiation with respect to α gives
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Accounting for limε→0 F (α) = 2σ−1
σ + σ (α − 1)β, limε→0 ε (α − 1) = ln α, and limε→0 εV̂ (α) =
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+ σ−1
where σ−1
σ + α <
σ
σ (α − 1)β proves that limε→0 V̂ (α) < 0. This confirms that a higher
wage premium in the sector producing luxuries lowers welfare in the Cobb-Douglas case. Furthermore,
 σ
σ
σ−1
σ−1
accounting for limε→1 F (α) = 2σ−1
and thus
,
we
can
compute
lim
V̂
(α)
=
(Λ
−
β)
ε→1
σ
σ
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′
limε→1 V̂ (α) = 0. Finally, setting α = 1 establishes

V̂ ′ (1) =



εV̂ (1)(σ − 1)β 1 − βΛ−ε ψλ
σ − ε −ε
Λ ψλ ,
−
2σ − 1
σ−1
Λε ψ̂λ − β

which can be positive for sufficiently high levels of σ and negative for sufficiently low ones. This completes the proof.

A.4 Derivation and discussion of constraints (31) and (32)
From Eq. (29), the constraint for a positive production level of necessities at home, hℓ < 1, can be
rewritten as
κ

 µ+t
σ−1
− B.
1 − βΛ−ε ψλ <
σ
1+t

(A.9)

Acknowledging Eq. (28), we can compute

ρ(1 − B) − (1 − B ∗ )
ρ(1 − B) − (1 − B ∗ )
µ+t
=1+
=
1
+
,
1+t
[t − B ∗ (1 + t)] − ρ
ρ(t) − ρ
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where the second equality sign follows from the definition of ρ(t). Substituting Eq. (A.10) into (A.9)
then gives
κ


ρ(1 − B) − (1 − B ∗ )
σ−1
≡ ĝ0 (t),
1 − βΛ−ε ψλ < 1 − B +
σ
ρ(t) − ρ

(A.11)

which is fulfilled if ρ ≥ 1. To see this, note that with HΛ = H ∗ Λ∗ , ρ > 1 implies ρ(1 − B) > 1 − B ∗ , so
−ε
that ĝ0 (t) > 1 − B. Noting that 1 − B > κ σ−1
σ [1 − βΛ ψλ ], this is sufficient for a positive production
level of necessities at home. In contrast, ρ < 1 and thus ρ(1 − B) < 1 − B ∗ imply ĝ0 (t) < 1 − B.
However, since ĝ0′ (t) > 0 and limt→∞ ĝ0 (t) = 1 − B hold in this case, we can safely conclude that the
condition in (A.11) is fulfilled for sufficiently high t.
In a next step, we combine Eq. (30) with the constraint for a positive production level of necessities
abroad, h∗ℓ < 1, and obtain
κ


σ−1
1 + µt
− B ∗.
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σ
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Acknowledging Eq. (28), we can compute

1 + µt
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where the second equality sign follows from the definition of ρ(t). Substituting Eq. (A.13) into (A.12),
we get
κ
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For ρ ≤ 1 and thus 1 − B ∗ ≥ ρ(1 − B), we have ĝ1 (t) ≥ 1 − B ∗ , which noting that 1 − B ∗ >
∗ −ε ∗
∗
κ σ−1
σ [1 − β(Λ ) ψλ ] is sufficient for (A.14). In contrast, we have ĝ1 (t) < 1 − B if ρ > 1 and thus
∗
1 − B < ρ(1 − B), and in this case it is a priori not clear that (A.14) holds. However, acknowledging
that ρ > 1 gives ĝ1′ (t) > 0 while limt→∞ ĝ1 (t) = 1 − B ∗ holds for any ρ, it follows that (A.14) must be
fulfilled for a sufficiently high level of t. This completes the proof.

A.5 Relative market size differences and overall trade
Consider first ρ < 1, which implies that home is a net-exporter of luxuries, according to Proposition 1.
As shown in the main text, total exports plus imports of home are then given by 2EXℓ , which equals
exports plus imports of the foreign economy due to balanced trade. Accounting for EXℓ = M r/(1 + t),
Eqs. (17) and (29) establish
EXℓ =

ρ(t) [ρ(t) − ρ]
HΛw[1 − βΛ−ε ψλ ]
= HΛw[1 − βΛ−ε ψλ ]
,
(µ + t) − B(1 + t)
ρ(t) − ρ(t)

(A.15)

where the second equality sign follows from substituting Eq. (28) for µ and acknowledging the definitions
of ρ(t), ρ(t). In a similar vein, we can note that ρ > 1 makes home a net-importer of luxuries, with total
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exports and imports given by 2IMℓ . Accounting for IMℓ = M µr/(1 + t), Eqs. (17) and (29) establish
IMℓ =

ρ − ρ(t)
HΛw[1 − βΛ−ε ψλ ]µ
= HΛw[1 − βΛ−ε ψλ ]
,
(µ + t) − B(1 + t)
ρ(t) − ρ(t)

(A.16)

where the second equality sign follows from substituting Eq. (28) for µ and acknowledging the definitions
of ρ(t), ρ(t). Noting that dEXℓ /dρ < 0 while dIMℓ /dρ > 0 completes the proof.

A.6 Properties of price index (37) and proof of Proposition 2
1

Substituting Eq. (28) for µ into Eq. (37), gives Pℓ = Pℓa F (t) 1−σ , with
F (t) ≡

1+t 1−B
1 + t ρ(t) − ρB − (1 − B ∗ )
.
=
(1
−
B)
1+t
t 1 − B µ+t
t ρ(t)(1 − B) − (1 − B ∗ )

(A.17)

Differentiation with respect to t gives F ′ (t) = −F̂ (t)(1 − B)/t2 , with
F̂ (t) ≡ 1 + B

ρ(1 − B) − (1 − B ∗ )
ρ(t) − ρ
∗
−
B(1
−
B
)t(1
+
t)
ρ(t)(1 − B) − (1 − B ∗ )
[ρ(t)(1 − B) − (1 − B ∗ )]2

(A.18)

and ρ(t)(1−B) > 1−B ∗ from the parameter constraint in (31). Then, noting that ρ >, =, < 1 establishes
ρ(1 − B) >, =, < 1 − B ∗ it is immediate that F̂ (t) > 0 and thus F ′ (t) < 0 if ρ ≤ 1. Furthermore,
accounting for limt→∞ F̂ (t) = [1/(1 − B)]2 [1 − ρB(1 − B)/(1 − B ∗ )], we can safely conclude that
limt→∞ F̂ (t) = 0 defines a unique ρ̂ = (1 − B ∗ )/B(1 − B) > 1, such that limt→∞ F̂ (t) > (<)0
if ρ < (>)ρ̂. Then, provided that ρ > ρ̂, F ′ (t) > 0 holds for sufficiently high t. Noting finally that
limt→∞ F (t) = 1, we can safely conclude that F (t) > 1 and thus Pℓ < Pℓa if ρ ≤ 1, whereas F (t) < 1
and thus Pℓ > Pℓa is guaranteed for high levels of t if ρ > ρ̂. This completes the proof.

A.7 Formal details for the analysis in Section 4.1
We begin with a brief discussion of the second-order conditions for the profit-maximization problem of
firms producing luxuries. The second-order conditions for an interior maximum require that evaluated at
the optimum the Hessian matrix

 2
2
H=

∂ Π
∂qℓ2

∂ Π
∂qℓ ∂λu

∂2Π
∂λu ∂qℓ

∂2Π
∂λ2u



(A.19)

is negative semidefinite, implying that for any column vector h ≡ (h1 , h2 ) 6= 0, ht Hh ≤ 0. From Eq.
(13′ ), we have
∂2Π
σ − 1 1 κr
=−
,
2
σ σ qℓ2
∂qℓ

Pn 1
∂2Π
∂2Π
=
=
,
∂qℓ ∂λu
∂λu ∂qℓ
Λu λu
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∂2Π
Pn qℓ
F (λu )
= −2
− Pn ϕ(ϕ − 1) 2 .
2
2
∂λu
Λu λu
λu

Evaluating these second derivatives at the first-order conditions ∂Π/∂qℓ = 0, ∂Π/∂λu = 0, we can
compute
"
 2 #
σqℓ
qℓ
Pn 1
2
2
t
h − 2h1 h2
+ h2 σ(1 + ϕ)
.
(A.20)
h Hh = −
Λu σqℓ 1
λu
λu
Accounting for ϕ > σ − 1, we obtain
"
2 #



σq
1
Pn 1
σq
σqℓ 2
P
n
ℓ
ℓ
2
2
t
h − 2h1 h2
=−
,
+ h2
h1 − h2
h Hh ≤ −
Λu σqℓ 1
λu
λu
Λu σqℓ
λu

(A.21)

which confirms that the Hessian matrix is negative semidefinite.
In a next step, we derive Eqs. (17′ ) and (18′ ). For this purpose, we first acknowledge that denoting by
hℓ the share of workers finding employment in the sector of luxuries and denoting by γh = hℓ (λ̂u /λ)g
the share of workers with effective labor supply λ > λ̂u , we can write total employment of workers in
Rλ
the sector of luxuries as M qℓ = Hγh λ̂u λdL(λ) = Hhℓ Λ̂u , where the second equality sign makes use
g
λ̂u . From Eq. (13′ ), we then obtain σ−1
of the Pareto assumption and Λ̂u = g−1
σ Λu κM r = Hhℓ Λ̂u w,

′
where w = Pn has been used. Accounting for α = η −1 , α̂ = αΛ̂−1
u , finally establishes Eq. (17 ).
′
In a final step, we derive Eq. (18 ). For this purpose, we first compute

Z

i

e di = Hw
i∈H

Z

λ
λ

λdL(λ) + Hwγh (α̂ − 1)

Rλ
Making use of the Pareto assumption, we get λ λdL(λ) =

g
λ̂u −g
Λ̂u . Accounting for γh = hℓ λ̂λu , we then obtain
λ
Z

i∈H

g
g−1 λ

Z

λ

λdL(λ).

(A.22)

λ̂u

= Λ and

Rλ

λ̂u λdL(λ) =

ei di = HwΛ + Hwhℓ (α̂ − 1)Λ̂u .


λ̂u −g g
λ
g−1 λ̂u

=

(A.23)

We further compute
Z

i

e
i∈H



ei
Pn

−ε

di = Hw

Z

λ

1−ε

λ

1−ε

dL(λ) + Hwγh α̂

λ


−1

Z

λ

λ1−ε dL(λ),

(A.24)

λ̂u

Rλ
where w = Pn has been used. Applying the Pareto assumption, we can determine λ λ1−ε dL(λ) =
−g 1−ε
Rλ
g
1−ε
= Λ1−ε ψλ , with ψλ defined in the main text, and λ̂u λ1−ε dL(λ) = λ̂λu
Λ̂u ψλ . Substig+ε−1 λ
tution into Eq. (A.24), then gives
Z

i

e
i∈H



ei
Pn

−ε


di = HwΛ1−ε ψλ + Hwhℓ α̂1−ε − 1 Λ̂u1−ε ψλ .

Substituting Eqs. (A.23) and (A.25) into M r =
completes the proof.

R

i∈H
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ei 1 − β

 
ei −ε
di,
Pn

(A.25)

we obtain Eq. (18′ ). This

A.8 Formal details for the analysis in Section 4.2
We first show the derivation details for Eq. (23′ ). For this purpose, we introduce the auxiliary variables
σ 1
∗
Eℓ ≡ HΛw [1 − βΛ−ε ψλ ] and Eℓ∗ ≡ HΛw [1 − βΛ−ε ψλ ] + h∗ℓ HΛw σ−1
κ∗ B to denote economy-wide
expenditures for luxury goods at home and abroad. Then, we can determine total revenues of home and
foreign firms producing luxuries according to
r = Eℓ
where κ =



σ
2σ−1

conditions κr =

pℓ
Pℓ

1−σ

E∗
+ ℓ
t



pℓ
Pℓ∗

1−σ

,

∗

r =

Eℓ∗



p∗ℓ
Pℓ∗

1−σ

Eℓ
+
t



p∗ℓ
Pℓ

σ
σ w
σ w
∗
∗
σ+(σ−1)α∗ = κ and thus pℓ = σ−1 κ < σ−1 κ∗ = pℓ .
∗
p
σPn f , κ∗ r ∗ = σPn f and accounting for ξ = pℓℓ = κκ∗ , we derive

>

1−σ

,

(A.26)

Using the zero-profit

Eℓ∗
tξ σ − 1 Eℓ
,
=
(Pℓ∗ )1−σ
t − ξ σ Pℓ1−σ
which, substituting for Eℓ and Eℓ∗ , can be reformulated to Eq. (23′ ).
To determine the sign of dµ/dt in Eq. (33′ ), we can make
p use of three insights. First, from Eq.
′
(28 ) it follows that µ > 0 holds if and only if t > ξ σ + ξ 2σ − 1 ≡ t. Second, we can show that
t(1 − B ∗ ) − ξ −σ > 0. To see this, note that t > t establishes t > ξ σ and thus t(1 − B ∗ ) − ξ −σ > ξ σ (1 −
∗
σ−1
and ξ(1−B ∗ ) = 1+ 2σ−1
[(α∗ )1−ε −1]βΛ−ε ψλ increase
B ∗ )−ξ −σ ≡ g(α∗ ). Since both ξ = σ+(σ−1)α
2σ−1
∗
′
∗
∗
in α , we have g (α ) > 0, so that g(1) = 0 gives g(α ) > 0 and thus t(1−B ∗ )−ξ −σ > 0 for all α∗ > 1.
t−ξ σ
′
σ
∗
−σ >, =, < 0.
Third, defining G(t) ≡ t(1−B
∗ )−ξ −σ , we can compute G (t) >, =, < 0 if ξ (1 − B ) − ξ
2

Hence, G′ (t) > 0 follows from g(α∗ ) > 0. This establishes ddt2µ dµ =0 > 0, according to Eq. (33′ ). We
dt
can thus conclude that if µ had an extremum in t, it would be a minimum. Evaluated at t = t, we have
σ
σ
t−ξ
t−ξ
1
1
ξ t(1−B ∗ )−ξ −σ − µ = ξ t(1−B ∗ )−ξ −σ > 0, implying dµ/dt > 0 for small values of t higher than t. This is
inconsistent with a minimum of µ and proves that dµ/dt > 0 for all possible t.17
In a final step, we determine the welfare effects of trade and begin with the analysis of home. Sub∗
stituting zero-profit condition κr = σPn f into Eq. (26′ ) and accounting for rr = κκ∗ = ξ, we can
compute
κ

σ − 1 HΛ (1 − βΛ−ε ψλ ) t − 1
t + µξ 1−σ
M.
=
σ
σ
(σ − 1)f
t−ξ
1+t

(A.27)

1−σ

Differentiating the left-hand side with respect to t, we find that t+µξ
1+t M decreases in trade costs. Since
i 1
h
1−σ
1+t 1−σ
that home benefits from trade.18
(1+t)/t also decreases in t, it follows from Pℓ = pℓ M t+µξ
1+t
t
To determine the welfare effects of trade for foreign, we first determine two auxiliary results. Starting
17

To determine the effects of supply-side asymmetry on the Grubel-Lloyd index, we also need to know the sign of dµ/dα∗ .
t2 −2tξσ +1
Rearranging terms in Eq. (28′ ), we can rewrite the ratio of foreign to domestic firms as µ = (t2 −1)ξ(1−B
∗ )−2tξ1−σ +2ξ . Noting
σ

t−ξ
dξ/dα∗ > 0 and dξ(1 − B ∗ )/dα∗ > 0, we can safely conclude that dµ/dα∗ < 0. This is sufficient for GLI = µξ 1−σ tξ
σ −1
∗
to decrease in α .
σ
18
is inversely proportional to µξ 1−σ + t and therefore decreases in t. Noting
Rearranging Eq. (A.27) we find that M t−ξ
t2 −1
σ

σ

tξ −1 σPn f
from Eq. (34′ ) that home’s total exports of luxuries can be expressed as EXℓ = M t−ξ
, we can safely conclude
κ
t2 −1 t−ξσ
that total (intra- plus inter-industry) trade decreases in t. Noting from Footnote 17 that µξ 1−σ decreases in α∗ , we can further
σ
increases in the foreign wage premium and this is sufficient for total (intra- plus inter-industry trade) to
conclude that M t−ξ
t2 −1
increase in supply-side dissimilarity.
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from the market clearing condition in Eq. (26′ ) and accounting for rr∗ = ξ −1 and κ∗ r ∗ = σPn f , we can
compute


 2 

σPn f
1
t
−σ
−ε
− 1 M∗ ∗
1+
HΛw 1 − βΛ ψλ = (tξ − 1) 2
1−σ
t −1
tµξ
κ
and thus

M ∗ = κ∗
Then, differentiating G0 (t) ≡

σ − 1 HΛ (1 − βΛ−ε ψλ ) t − 1 (t + 1)µξ 1−σ
.
σ
(σ − 1)f
tξ −σ − 1 µξ 1−σ + t

t−1 (t+1)µξ 1−σ
tξ −σ −1 µξ 1−σ +t ,

g0 (t) ≡ −(1 − ξ −σ )
Due to limt→∞

t+µξ 1−σ
tξ −σ −1

we compute G′0 (t) =

G0 (t)
g (t),
(t−1)(t+µξ 1−σ ) 0

g1 (t) ≡ −(1 − ξ −σ )

with

t + µξ 1−σ
t − 1 dµ t(t − 1)
− (1 − µξ 1−σ )
+
.
tξ −σ − 1
t+1
dt
µ

= ξ σ , limt→∞

dµ t(t−1)
dt
µ

∗

σ

)ξ −ξ
= 2 (1−B1−B
∗

−σ

, and limt→∞ µξ 1−σ =

(A.29)
ξ −σ
1−B ∗ ,

we can

(1−B ∗ )ξ σ −ξ −σ
,
1−B ∗

compute limt→∞ g0 (t) =
which is zero if α∗ = 1 and is positive if α∗ > 1.
From Eq. (A.28) we furthermore obtain


−ε
1−σ + 1
1
∗
∗ σ − 1 HΛ (1 − βΛ ψλ ) t − 1 t + 1 tµξ
M 1+
.
=
κ
tµξ 1−σ
σ
(σ − 1)f
tξ −σ − 1 t t + µξ 1−σ
Differentiating G1 (t) ≡

(A.28)

t−1 t+1 tµξ 1−σ +1
tξ −σ −1 t t+µξ 1−σ

gives G′1 (t) =

G1 (t)
g (t),
(t−1)(t+µξ 1−σ ) 1

(A.30)

with

t + µξ 1−σ
(t + µξ 1−σ )(t − 1)
−
tξ −σ − 1
t(t + 1)


t−1
dµ 2
1−σ
1−σ 2
−
(t − 1)ξ
1 − (µξ
) −
.
tµξ 1−σ + 1
dt

t+µξ 1−σ
t−1
σ
∗
1−σ = ξ −σ , and
σ
1−B ∗
tξ −σ −1 = ξ , limt→∞ tµξ 1−σ +1 = ξ (1 − B ), limt→∞ µξ
ξ σ (1−B ∗ )−ξ −σ ξ −σ
B ∗ (1−B ∗ )ξ σ −ξ −σ
dµ 2
1−σ
= 2
≡
limt→∞ dt (t − 1)ξ
1−B ∗
1−B ∗ , we compute limt→∞ g1 (t) =
1−B ∗
∗
∗
∗
′
g̃1 (α ). Accounting for g̃1 (1) = −1, limα∗ →∞ g̃1 (α ) = ∞, and g̃1 (α ) > 0, we can safely conclude that there exists a critical α∗ > 1, such that limt→∞ g1 (t) >, =, < 0 if α∗ >, =, < α∗ . From

Accounting for limt→∞

h
i 1
1−σ 1−σ
, it then follows that for initially high trade costs, the foreign price index of
Pℓ∗ = p∗ℓ M ∗ 1+tµξ
tµξ 1−σ
∗
luxuries decreases in t if α and therefore ξ are sufficiently high.
Differentiating the welfare function V (Pn , Pℓ∗ , e∗ , ψ̂) from Eq. (21), we finally obtain
"
#
Λε ψ̂λ h∗ℓ [(α∗ )ε − 1]
ε
V (·)
dV (·)
=
g1 (t) +
g0 (t) ,
(A.31)
dt
(t − 1)(t + µξ 1−σ ) σ − 1
Λε ψ̂λ {1 + h∗ℓ [(α∗ )ε − 1)]} − β

where


e∗ ε
Pn ψ̂

= Λε ψ̂λ {1 + h∗ℓ [(α∗ )ε − 1]} and h∗ℓ = M ∗ (σ−1)f
HΛ have been considered. Accounting for
∗

∗

σ

−σ

)ξ −ξ
limt→∞ g0 (t) > 0 and limt→∞ g1 (t) = B (1−B
> 0 if α∗ > α∗ , we can thus safely conclude
1−B ∗
that the foreign country loses from a small reduction of initially high trade costs if the price distortion
in the labor market is sufficiently high. In the limiting case of α∗ = 1, we have limt→∞ g0 (t) = 0
and limt→∞ g1 (t) = −1, so that in this case the foreign country unambiguously benefits from a small
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reduction of initially high trade costs. This completes the proof.
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