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1 Introduction

The relationship between country size and trade patterns has important implications.

If trade liberalization and globalization leads to concentration of manufacturing in-

dustries in the relatively larger economies, these countries would exhibit net export

gains in such industries, potentially hurting smaller countries. The home market ef-

fect (Krugman, 1980) suggests that relocation to larger economies could be an impor-

tant mechanism for industries with scale economies, differentiated products, and high

transport costs, since larger countries offer an advantageous market size and trade cost

savings.1

Motivated by these concerns, the goal of this paper is to theoretically and empiri-

cally analyze the impact of specific industry characteristics on the home market effect.

Our main focus is on two primary market structure metrics: markups and returns to

scale. To this end, we first build a multi-industry new trade model allowing for di-

verse sources of demand and supply-side heterogeneity. Unlike much of the previous

literature on the home market effect, our model includes scale economies emerging

from non-constant marginal costs. We also account for two inputs of production (trad-

able and non-tradable) and different input intensities in production vs. non-production

(operation) activities across industries.

Our theoretical model highlights the importance of markups and scale economies

in influencing the impact of country size on net exports within an industry. First, we

investigate the role of markups that have received recent attention in many areas of

economics, including international economics.2 Our model predicts that high markup

industries are concentrated in larger countries. This result is consistent with papers

1We interpret the home market effect as the impact of country size on industry concentration and
trade surplus. A negative size impact implies a negative home market effect in an industry, which is
sometimes called the inverse home market effect.

2For an example, see Melitz and Ottaviano (2008), Rodriguez-Lopez (2011), Edmond et al. (2015),
De Loecker et al. (2016), Keller and Yeaple (2020), and many others.
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that show that the home market effect increases with product differentiation.3 Firms

with more differentiated products are able to charge a higher markup over the marginal

costs, which reinforces the gains from locating in countries with a larger market size.

The key novel feature of this paper in analyzing the role of returns to scale on the

home market effect is that we include two sources of scale economies in the model. As

standard in the literature, we include fixed costs (that differ across industries). How-

ever, we also allow for scale economies arising from non-constant (sloping) marginal

costs. Given a sloping marginal cost curve, domestic and export markets are not sep-

arable at the firm level. Suppose that marginal costs decrease when an individual firm

produces more. Increasing exports lowers marginal costs and increases profits and

sales in both domestic and export markets. In contrast, fixed costs cannot generate

these within-firm level interdependence effects across markets. Even if the existence

of fixed costs is important in trade models, the magnitude of fixed costs has a limited

role in determining cross-country trade patterns such as the home market effect.4

Our framework shows that scale economies derived from non-constant marginal

costs have an ambiguous impact on an industry’s home market effect, even though they

are more important than fixed costs for the strength of the home market effect. The

impact of non-constant marginal costs depends on the relative intensity of the non-

3For instance, using a multi-industry framework, Hanson and Xiang (2004) show that the home mar-
ket effect increases with product differentiation (or decreases with elasticity of substitution) in industries
where trade costs are high.

4Due to modeling tractability, conventional new trade models such as Krugman (1979, 1980), Melitz
(2003), and Hanson and Xiang (2004) widely assume a linear cost function (i.e., a flat marginal cost
curve with fixed costs). Thus, economies of scale are derived only from fixed costs. This assumption
has several drawbacks in multi-industry models. First, fixed costs cannot generate dis-economies of
scale, but some industries’ average costs increase in our data and in the previous empirical literature
such as Basu and Fernald (1997), Chang and Hong (2006), and, Lee (2007). Second, according to Kim
(2020), a large quantitative dispersion of economies of scale across manufacturing industries is mainly
explained in the industries’ data by marginal costs rather than fixed costs. Third, a flat marginal cost
curve implies that an individual firm’s decisions in domestic and export markets are separate, which is
not supported by recent firm-level studies such as Vannoorenberghe (2012), Soderbery (2014), Berman
et al. (2015), De Loecker et al. (2016), and Almunia et al. (2018).
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tradable input used in production and non-production activities.5 If the relative labor

input intensity used in firms’ operations (or entry) and production is identical, then

an industry’s returns to scale do not matter for its home market effect. In this case,

equilibrium firm size is the same across countries, and economies of scale therefore do

not lead to advantages for larger countries.

The model predicts that scale economies positively impact the home market effect

when non-production activities are more labor (i.e., non-tradable input) intensive than

production activities. Under this condition, an industry’s relative output (i.e., firm

size) in the larger country is positively correlated with returns to scale. The non-

tradable input has a lower factor price compared to the tradable input. Therefore,

when production activities are relatively less intensive in the non-tradable input, the

increase in production costs due to firm expansion is mitigated and does not offset

the gains from locating/expanding in the larger country. As an example, consider

the framework in Grossman and Helpman (1991) that assumes that firm entry (i.e.,

operations) needs only labor (non-tradable), while production needs both labor and

capital. In that scenario, industries with high returns to scale derived from decreasing

marginal costs are concentrated in larger countries. In contrast, if firm entry requires

a large amount of capital, then our results suggests that industries with high returns to

scale would tend to be concentrated in relatively smaller countries.

Conventional trade models with the home market effect such as Krugman (1980),

Davis (1998), and Hanson and Xiang (2004), assume that production needs only one

input, labor. In that case, the strength of the home market effect is always independent

of the degree of returns to scale. Our results show that if we ignore tradable inputs such

as capital, we would not be fully capturing the role of scale economies in international

5In our model, capital and labor represent tradable and non-tradable inputs, respectively. Non-
production activities relates to operating and establishing firms. Non-production costs include fixed,
sunk, and overhead costs.
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trade.

Finally, we use narrowly defined industry level data to empirically test the theo-

retical predictions related to the impacts of markups and returns to scale on the home

market effect. As the first step, we estimate returns to scale and markups using the

NBER-CES Manufacturing Industry Database from 1958 through 2011; to this end,

we follow Hall (1988), Basu and Fernald (1997), and De Loecker et al. (2020). Using

a gravity-based specification, we measure the home market effect as the elasticity of

the export-import ratio with respect to country size (i.e., real gross domestic product).

This elasticity depends on industry traits such as markups and returns to scale. We use

the export-import ratio, which cancels out symmetric variables in the gravity equation,

in order to avoid difficulties in measuring trade costs. We estimate our specification

using bilateral trade data from Schott (2008). We use data on four-, five-, and six-digit

NAICS manufacturing industries from 1989 through 2011 for 21 advanced economies

among the top 40 trade partners of the U.S.

Our regression results support the main theoretical predictions. Firstly, markups

positively impact the home market effect coefficient. Relatively smaller economies ex-

port more than they import in low-markup industries; in turn, relatively larger economies

have an export-import ratio that is greater than one in high-markup industries. More-

over, returns to scale have positive but on average insignificant impacts on the home

market effect. As previously mentioned, this result can be consistent with the case in

which a firm’s activities related to production and non-production have identical non-

tradable input intensities on average in the manufacturing sector. These findings are

robust under different industry classifications, country samples, and zero trade flows.

This paper illuminates new angles concerning international trade patterns of nar-

rowly defined industries. The theoretical and empirical findings suggest that two fun-

damental elements of the new trade model — scale economies and product differentia-

tion — are crucial to understanding narrowly defined industry-level international trade
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patterns. Distinguishing this paper from the previous literature on the home market

effect, we highlight the role of scale economies that arise from non-constant marginal

costs as well as the relative intensities of tradable and non-tradable inputs used in firms’

production and operations activities.

Related Literature Our paper contributes to a huge theoretical and empirical litera-

ture on the home market effect. Though the economic literature seems to have reached

a consensus about the home market effect, its magnitude and conditional constraints

are still under much debate. Country size, transport costs, elasticities of demand, elas-

ticities of substitution, and country cost structure are all variables that determine the

magnitude of the home market effect.

Our paper is closely related to Hanson and Xiang (2004), who construct a multi-

industry new trade model that allows for different demand elasticities and trade costs

across industries. They theoretically show that industries with high trade costs and

more differentiated goods are concentrated in larger countries. Also, using a difference-

in-difference gravity approach, they find empirical evidence for their theoretical pre-

dictions. Laussel and Paul (2007) also address the link between product differentia-

tion, transport costs, and the home market effect of industries. The authors develop

a two-industry model in which the elasticity of substitution across goods differs be-

tween industries, and they conclude that a large country becomes a net exporter of

more differentiated goods when transport costs are sufficiently large.

Much of the earlier literature on the home market effect — for instance, Krugman

(1980), Helpman and Krugman (1985), and Davis (1998) — focus on very broadly de-

fined industries: a manufacturing sector (with monopolistic competition and economies

of scale) and a relatively homogeneous outside sector (with perfect competition and
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constant returns to scale).6

When there is no firm entry, scale economies directly imply that large countries

have comparative advantages in production. In that case, large countries host a dis-

proportionately high number of industries with large scale economies as shown in

Panagariya (1981) and Holmes and Stevens (2005). Holmes and Stevens (2005)’s new

trade model shows that a large country becomes a net exporter in industries with large

economies of scale. Furthermore, Panagariya (1981)’s perfect competition model pre-

dicts that a small country is specialized in industries with low returns to scale. Their

results only hold under the assumption of no firm entry. Since the home market effect’s

trademark is a concentration of firms in large countries (and since such a concentration

implies firm entry), the authors’ mechanism differs from the original spirit of the home

market effect.7

Furthermore, Fajgelbaum et al. (2011) address the home market effect from the

perspective of different product qualities as well as product differentiation. Relat-

edly, Lashkaripour (2020) investigates within-industry quality specialization and mar-

ket power. He finds that the composition of country level exports aligns with the

prediction that high-wage and distant economies export relatively more in high market

power segments of each industry — this result illuminates another channel through

which market power and markups affect exports.

For the empirical estimation, in contrast to much of the literature (for instance,

Hanson and Xiang (2004) and Pham et al. (2014)), we use cost side markup estimates

developed by Hall (1988) and De Loecker et al. (2020), the measure of which is con-

6Feenstra et al. (1998), Davis and Weinstein (1999, 2003), Head and Ries (2001a), and Crozet and
Trionfetti (2008a) empirically test the home market effect based on broadly defined industries. Crozet
and Trionfetti (2008b) highlight nonlinearities in the home market effect when the assumption of the
outside homogeneous good is eliminated.

7Related to this, Head and Ries (2001b) show that when the number of firms are fixed (under in-
creasing returns to scale) or when products are differentiated by nationality, there is a ‘reverse home
market effect’ — a country’s share of output increases less than proportionately with an increase in the
country’s share of demand.
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tinuous. Hanson and Xiang (2004) and Pham et al. (2014) use a discrete measure for

product differentiation based on Rauch (1999)’s product classification.8 Our robust-

ness checks are related to Pham et al. (2014). 9

Our paper is also closely related to the literature that has examined the role of

scale economies in international economics. Antweiler and Trefler (2002) document

that allowing for increasing returns to scale in production significantly heightens the

ability to predict international trade flows. Anderson et al. (2016) investigates the link

between scale effects and exchange rate pass-through. Grossman and Rossi-Hansberg

(2010), Lyn and Rodriguez-Clare (2013), and Kucheryavyy et al. (2016) study impli-

cations of national- or industry-level external economies of scale for trading partners.

Recently, Almunia et al. (2018) emphasize the importance of scale economies derived

from non-constant marginal costs for firms’ trade. Also, Bhattarai and Kucheryavyy

(2018) and Kim (2020) incorporate economies of scale into the international business

cycle research.

This paper is organized as follows. Section 2 constructs a multi-industry, two-

country new trade model in which market structure heterogeneity predicts different

home market effects across industries. Section 3 presents an empirical specification

based on the gravity equation to test the theory. Section 4 describes the main compo-

nents of the data and variables. Section 5 documents the home market effect’s systemic

variation with respect to industries’ market structures. Section 6 checks the robustness

of Section 5’s results. The last section concludes.
8Rauch (1999) divides the 4-digit Standard International Trade Classification commodities into an

organized exchange, reference priced, and differentiated.
9Pham et al. (2014) scrutinize Hanson and Xiang (2004)’s empirical framework and show that the

results are sensitive to the way country pairs are defined and the inclusion of zero trade flows. We
consider these issues in our robustness checks.
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2 Theoretical Framework

This section constructs a multi-industry, two-country new trade model based on Han-

son and Xiang (2004), who extend the model in Krugman (1979, 1980) to include

infinitely many industries that face different demand-side characteristics: elasticity of

substitution across goods, trade costs, and expenditure shares. Our model contains

similar demand-side characteristics. However, our model’s key novel feature is that

we allow for cost-side heterogeneity across industries. Though identical firms are mo-

nopolistically competitive in each industry, the cost structure of individual firms —

marginal costs, fixed costs, and input cost shares — differ across industries. Firms in

each industry face a sloping marginal cost — i.e., the marginal cost of firms varies with

its production level. This detail generates an additional source of increasing returns to

scale. Additionally, our model includes two factors of production: labor and capital.

The former is non-tradable, whereas the latter is tradable across countries. We allow

the relative factor intensities to differ across production and non-production activities

as well as across industries. These environments are key to understand the role of

returns to scale on the home market effect.

The model features two countries — Home and Foreign. The two countries have

identical industry characteristics, but we allow factor endowments to differ across

them. For example, Home has greater factor endowments than Foreign and therefore

is larger than Foreign. A free entry condition endogenously determines the number

of firms in each country. We denote Foreign variables with an asterisk. The model

balances aggregate trade between the two countries, but an industry’s net exports can

be positive or negative.
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Table 1: Model Environments

Market Environment
Aggregate market Foreign GDP is normalized by one: Y ∗ = 1.
Labor market Labor is immobile: no immigration.

Home is larger than Foreign: L > L∗.
International capital market Capital is internationally tradable without costs: r = r∗.

K and K∗ satisfy the zero net-capital flow.

2.1 Endowments

There are two factors of production in each country: labor and capital. All factor mar-

kets are perfectly competitive. Without loss of generality, we assume that the Home

country is larger than the Foreign country (i.e., L > L∗ > 0, where L and L∗ are the

labor endowments at Home and Foreign, respectively). Since there is no migration

in this model, the labor endowments are not tradable. In contrast, the two countries

can trade capital costlessly and without any frictions. The initial capital endowments

— denoted K and K∗ in Home and Foreign, respectively — guarantee zero net cap-

ital flows in equilibrium. We denote the price of capital at Home and Foreign with

r and r∗, respectively, and costless trade implies that r = r∗. Zero profits imposed

by the free entry condition of firms means that Home and Foreign income is given by

Y = wL + rK and Y ∗ = w∗L∗ + r∗K∗, respectively, where w and w∗ denote wages

in Home and Foreign, respectively. Without loss of generality, we normalize Y ∗ = 1.

Since all features in Home and Foreign are identical with the exception of factor en-

dowments, all cross-country differences are derived from endowment heterogeneity.

Hence, the Home country is larger than the Foreign country in terms of income (GDP)

(i.e., Y > 1).
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2.2 Heterogeneous Industry Structure

There is a continuum of industries indexed by s ∈ [0, 1], with monopolistically com-

petitive firms in each industry. Consumer expenditure shares in industry s are constant

and denoted by φ(s) ∈ (0, 1), such that
� 1

0
φ(s) ds = 1. Therefore, the total consumer

expenditure for goods produced in industry s is given by φ(s)Y at Home and φ(s)Y ∗

at Foreign.

Each industry has a continuum of firms that produce differentiated goods with a

constant elasticity of substitution θ(s) > 1. To focus on industry-level analysis, we

assume that all firms are identical in industry s. Therefore, we do not include firm

indices. The mass of firms in each industry is given by n(s) and will be endogenously

determined by the free entry condition. To sell goods in an export market, firms in each

industry face an iceberg trade cost denoted by τ(s). Therefore, to export one unit of a

good, a firm in industry s must ship τ(s) > 1 units of good. Then, the effective trade

cost, denoted by x(s) > 1, satisfies x(s) = [τ(s)]θ(s)−1. As in the previous literature

such as Hanson and Xiang (2004), we assume that x(s) is given rather than τ(s).

Each firm’s total and marginal cost functions, denoted by tc(s) and mc(s), in in-

dustry s are given by

tc(s) =
[
rϑk(s)wϑl(s)

][
q(s)

]1/α(s)
+
[
rϑ̃k(s)wϑ̃l(s)

]
fC(s) (1)

and mc(s) =
1

α(s)

[
rϑk(s)wϑl(s)

][
q(s)

]1/α(s)−1
, (2)

where q(s) is the quantity produced and fC(s) > 0 is the non-production cost (or fixed

cost) in efficiency units of inputs. The returns to scale coefficient is denoted by α(s),

which represents the output elasticity with respect to production inputs. As in Van-

noorenberghe (2012), Almunia et al. (2018), and Kim (2020), marginal as well as fixed

costs lead to scale economies. This detail diverges from the framework in Krugman
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(1979, 1980) and Melitz (2003), where only fixed costs generate scale economies.10

Kim (2020) shows that different marginal cost structures mainly generate heteroge-

neous scale economies across industries. Therefore, our model features an additional

source of returns to scale — sloping marginal costs represented by the returns to scale

coefficient α(s) Let µ(s) denote the markup of firm prices over marginal costs. We

assume that the returns to scale coefficient is lower than the markup for a unique finite

solution (i.e., α(s) < µ(s)).

The variable cost function is given by vc(s) = [rϑk(s)wϑl(s)] [q(s)]1/α(s), where

ϑl(s) and ϑk(s) denote the labor and capital input cost shares in production, respec-

tively. By duality, we get q(s) = {[kp(s)]ϑk(s)[lp(s)]ϑl(s)}α(s). The fixed cost function

is given by fc(s) = [rϑ̃k(s)wϑ̃l(s)]fC(s), where ϑ̃l(s) and ϑ̃k(s) denote the labor and

capital input cost shares in non-production activities (operations), respectively. Cost

minimization implies that fC(s) = [knp(s)]
ϑ̃k(s)[lnp(s)]

ϑ̃l(s), where the subscript np

indicates inputs used in the non-production activities of each industry.

Importantly, we allow for differences in the input cost shares in production and

non-production activities. For instance, ϑ̃l(s) and ϑl(s) do not necessarily have to be

equal in each industry. If a firm’s non-production activities only requires overhead

labor, then ϑ̃l(s) = 1. In contrast, ϑ̃x(s) = ϑx(s) for x = k and l if a firm’s fixed costs

are in unit of output.

2.3 Firm’s Optimal Decision and Equilibrium

Firms’ profit maximization yields the well-known price-setting condition that the price

is a markup over marginal cost.

10The inverse elasticity of total costs measures a degree of economies of scale: tc(s)/[q(s)mc(s)]
= α(s)[1 + fc(s)/vc(s)] because α(s)q(s)mc(s) = vc(s) = tc(s) − fc(s). There are two sources of
economies of scale: fixed costs and non-constant marginal costs.
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Table 2: Parameter Assumptions

Parameter Restriction Implication
Elasticity of substitution θ(s) > 1 i) Markup: µ(s) > 1

across products ii) Effective trade cost: x(s) > 1
Returns to scale coefficient α(s) < µ(s) No corner solution
Labor cost share ϑl(s) > 1− 1/α(s) α(s)ϑl(s) > [α(s)− 1]ϑ̃l(s)
Others fC(s), α(s) > 0 and τ(s) > 1 Trivial or by definition

ϑk(s), ϑl(s), ϑ̃k(s), ϑ̃l(s) ∈ [0, 1]

ϑk(s) + ϑl(s) = 1 = ϑ̃k(s) + ϑ̃l(s)

φ(s) ∈ (0, 1) and
� 1

0
φ(s) ds = 1

p(s) = µ(s)mc(s) =

[
µ(s)

α(s)

][
rϑk(s)wϑl(s)

][
q(s)

]1/α(s)−1
, (3)

where p(s) denotes the domestic real price of each variety produced in industry s. The

markup equates to µ(s) = θ(s)/ [θ(s)− 1], where θ(s) is the elasticity of substitution.

Under the assumptions in Table 2, an individual firm’s profit maximization problem

has a unique interior solution for given aggregate variables.

The export price is given by px(s) = [x(s)]
1

θ(s)−1 p(s), as the marginal cost in the

export market is [x(s)]
1

θ(s)−1 mc(s). In each industry s, firms enter until the profit of

each firm becomes zero. The free entry condition means:

[
1− α(s)

µ(s)

]
p(s)q(s) =

[
rϑ̃k(s)wϑ̃l(s)

]
fC(s), (4)

where the left hand side is the firm’s revenue minus its variable costs and the right

hand side includes the fixed costs.

We define the industry’s terms of trade by tot(s) = px(s)/p
∗
x(s). Given symmetric

industries across countries, the terms of trade equate to the relative marginal cost of

production in Home and Foreign: tot(s) = mc(s)/mc∗(s). The terms of labor be-
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tween Home and Foreign in this case are given by the relative price of non-tradable

inputs (i.e., TOL = w/w∗). Equations (3) and (4) imply that industry market structure

characteristics and the terms of labor determine the terms of trade:

tot(s) =
( w
w∗

)α(s)ϑl(s)+[1−α(s)]ϑ̃l(s) ( r
r∗

)α(s)ϑk(s)+[1−α(s)]ϑ̃k(s)

= TOLα(s)ϑl(s)+[1−α(s)]ϑ̃l(s). (5)

As mentioned above, costless capital mobility across countries implies equalization

of the capital rental rates across countries: r = r∗. Therefore, the terms of la-

bor determine the relative marginal costs. Importantly, the impact of terms of la-

bor on the relative marginal costs is different across industries and depends on the

cost structures (i.e., the convex combination between ϑl(s) and ϑ̃l(s) with α(s)).

The price competitiveness between Home and Foreign goods can be represented by

d(s) = n(s) / {n(s) + n∗(s)[p(s)/p∗(s)]θ(s)−1/x(s)} and d∗(s) = n(s) / {n(s) +

n∗(s)[p(s)/p∗(s)]θ(s)−1x(s)}, respectively.

The goods market clearing condition in the Home country is given by

n(s)p(s)q(s) = φ(s)Y d(s) + φ(s)d∗(s), (6)

where φ(s)Y d(s) and φ(s)d∗(s) are Home and Foreign demand for Home goods in

industry s, respectively. Similarly, the Foreign goods market clearing condition is

given by n∗(s)p∗(s)q∗(s) = φ(s)Y [1 − d(s)] + φ(s)[1 − d∗(s)]. Balanced aggregate

trade implies that aggregate accounting at Home is given by

Y =

� 1

0

n(s)p(s)q(s) ds. (7)

Lemma 1 Suppose that the assumptions in Table 2 hold. Then, the model environment
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described in Table 1 implies that

∃!TOL such that 1 <
w

w∗
< TOL,

where TOL = min[x(s)]
1

{α(s)ϑl(s)+[1−α(s)]ϑ̃l(s)}[θ(s)−1]+ϑ̃l(s) .

Proof. See the appendix A.

The above lemma shows that there exists a unique solution of the terms of labor such

that the Home country terms of labor is appreciated in equilibrium. Therefore, the

larger country faces higher labor costs than the relatively smaller country. The intu-

ition for this result is related to the number of firms in Home vs. Foreign. Since the

larger economy (i.e., Home) has the larger market size, firms that locate at Home save

on trade costs. Thus, Home is a more attractive location for firms than Foreign. A

larger total number of firms at Home leads to a higher labor demand for production

(and non-production operations). Since labor inputs are not tradable, the increase in

labor demand puts pressure on Home wages to appreciate relative to Foreign wages.

Therefore, labor market clearing implies that Home wages are higher than Foreign

wages, despite a larger endowment of labor at Home.

2.4 Market Structure and Trade Patterns

In industry s, Home exports and imports are φ(s)d∗(s) and φ(s)Y [1 − d(s)], respec-

tively. Therefore, the ratio of exports to imports in the Home country can be expressed

as:

ex(s)

im(s)
= h(s)

1

Y
, where h(s)=

1 + x(s)[n(s)/n∗(s)][p(s)/p∗(s)]1−θ(s)

1 + x(s)[n∗(s)/n(s)][p(s)/p∗(s)]θ(s)−1
. (8)
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h(s) determines the trade surplus patterns across industries, which can be represented

by a function of the terms of labor and the relative GDP.11 Since industry characteristics

(which differ across industries) interact with terms of labor, appreciated terms of labor

at Home lead to different impacts on trade surplus and location across industries.

Proposition 1 In the unique equilibrium of Lemma 1, the Home country’s ratio of

exports to imports is increasing in the markup µ(s). Also, it is increasing, constant,

or decreasing in the returns to scale coefficient α(s) if and only if ϑl(s) < ϑ̃l(s),

ϑl = ϑ̃l(s), or ϑl(s) > ϑ̃l(s), respectively.

Proof. See the appendix A.

In our framework, we say that industry s exhibits a home market effect if the ratio

of exports to imports increases as the relative country size increases. The impact of

markups on the home market effect is unambiguously positive. Since markups are

negatively related to the elasticity of substitution across products, industries with lower

elasticity of substitution (more differentiated products) would be concentrated in rela-

tively larger countries. This result leads to a higher export/import ratio for industries

with a lower elasticity of substitution.

Scale economies can potentially impact the home market effect through two chan-

nels — fixed costs and non-constant marginal costs. In our framework with symmetric

fixed costs across countries in each industry, scale economies from fixed costs have no

impact on the direction of industry-level home market effect. However, the slope of

the marginal cost curve represented by the returns to scale coefficient does impact the

home market effect across industries. The degree of returns to scale positively impacts

the home market effect when non-production activities are more labor (or, more gener-

ally, non-tradable input) intensive than production activities. Although, if the relative

11For details, see the derivations and the proof of Proposition 1 in Appendix A.
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input intensities between firms’ operation (or entry) and production are identical, an

industry’s returns to scale coefficient does not matter for its home market effect.

The mechanisms behind the result related to scale economies are as follows. The

optimal pricing and zero profit condition described in Equations (3) and (4) pin down

the Home firm’s size (output) relative to firms in Foreign in an equilibrium:

q(s)

q∗(s)
= TOLα(s)[ϑ̃l(s)−ϑl(s)], (9)

where the terms of trade are appreciated: TOL > 1. Therefore, the fixed costs fC(s)

do not play a role in determining Home output relative to Foreign. However, the

marginal cost slope coefficient α(s) does affect the relative output produced in Home

vs. Foreign. Importantly, higher increasing returns captured by a higher α lead to

an increase in relative Home output (firm size) only when non-production activity in

any industry is more non-tradable input intensive compared to production activity, i.e.,

ϑl(s) < ϑ̃l(s). In this case, the larger market leads to an increase in the firm size and

the industry exhibits the home market effect. In this case, industries with increasing

returns in the larger country witness gains, which leads to industry concentration and

positive net exports in these industries. The opposite holds when production activities

are relatively more labor intensive than non-production activities, i.e., ϑl(s) > ϑ̃l(s).

Firms that want to take advantage of increasing returns in the larger market would

need to expand firm size. This increase in production activities would require more

labor, which in turn would increase non-tradable input costs such that the gains from

concentrating in the larger market may be mitigated in equilibrium.

In the knife edge case ϑl(s) = ϑ̃l(s), from equation (9), we see that firms in both

countries have the same size despite higher non-tradable factor price in the larger coun-

try. Therefore, firms cannot experience gains/losses due to a larger market size even

though the marginal costs are non-constant (i.e., α(s) 6= 1).
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It is notable that even though industry traits related to capital seem to be irrelevant

in determining the impact of the home market effect, introducing capital (or, more

generally, tradable inputs) is important for the implications of Proposition 1. The

effect of rental price on capital cancels out due to factor price equalization. In our

framework, a single non-tradable input implies that ϑl(s) = ϑ̃l(s) = 1 and returns to

scale would not matter for the home market effect.12 Many trade models include only

labor as a non-tradable input and ignore tradable inputs such as capital and material

costs. Our theoretical model shows that such a framework may not fully capture the

role of returns to scale in international trade patterns.

3 Empirical Framework

To specify the empirical framework, we consider a finite number of industries and

countries. Given CES preferences, the export from country i to country j in industry s

is

exij,t(s) = ni,t(s)

[
pij,t(s)

pj,t(s)

]1−θt(s) [ 1

xij,t(s)

]
φj(s)Yj,t, (10)

where Yj,t is the GDP of country j and pij,t(s) is the free on board (f.o.b) price of an

imported product (from country i) in industry s in the destination market j. Then, the

delivered cost, insurance, and freight (c.i.f) price of an imported product in country j

is [xij,t(s)]
1/[θt(s)−1] pij,t(s). The CES price index of industry s in country j is pj,t(s),

and xij,t(s) represents the total effective iceberg trade costs including distance, trade

agreements, language, borders, and so on. The trade costs between countries i and j

are symmetric across bilateral trade partners: xij,t(s) = xji,t(s).

12Since the production function is homogeneous of degree one with respect to factor prices, ϑl(s) +
ϑk(s) and ϑ̃l(s) + ϑ̃k(s) must be equal to one.
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Consider the ratio of exports to imports. Equation (10) and symmetric trade costs

imply

exij,t(s)

imij,t(s)
=

[
ni,t(s)

nj,t(s)

] [
mci,t(s)

mcj,t(s)

]1−θt(s) [φj(s)
φi(s)

]
Yji,t, (11)

where imij,t(s) = exji,t(s) is the import of country i from country j in industry

s and mci,t(s) is the real marginal costs of production of industry s in country i that

are identical across market destinations (clarify). Denote the relative country size of

country j and country i by Yij,t = Yi,t/Yj,t. Taking logs on both sides of Equation (11)

gives:

ln vij,t(s) = Hij,t(s) + ln
φj(s)

φi(s)
− lnYij,t, (12)

where the export-import ratio of country i to country j is vij,t(s) = exij,t(s) /imij,t(s).

We express the cross-country differences of the exporter’s relative attributes by the

functionHij,t(s), whereHij,t(s) = ln[ni,t(s) /nj,t(s)] + [1−θt(s)] ln[mci,t(s)/mcj,t(s)].

The cross-country differences of the importer’s relative attributes is the remaining part

of the right hand side, ln[φj(s)/φi(s)]− lnYij,t.

Proposition 1 implies that the cross-country differences of the exporter’s attributes

in each industry is associated with the relative country size (why negatively?). This

association is the home market effect, and it depends on industry characteristics. Even

though Proposition 1 indicates thatHij,t(s) is related to Yij,t and market structure char-

acteristics (as seen in Equation (11)), it is hard to find the explicit functional form so-

lution of Hij,t(s). Therefore, for the empirical results, we specify Hij,t(s) as follows:

Hij,t(s) = ln zi(s)− ln zj(s) + ht (lnYij,t; s) + εij,t(s), (13)
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where εij,t(s) is an error term and ht(·; s) represents the home market effect and is a

function of relative market size in logs, lnYij,t, and industry characteristics. The func-

tion satisfies ht(0; s) = 0 (i.e., there is no home market effect when countries i and j

have the same size.) As our main focus in this paper is the home market effect on trade

patterns, the theoretical model in Section 2 ignores comparative advantages across

countries in particular industries. However, for the empirical analysis, we consider

the comparative advantage channel by allowing for differences in industry technology

levels across countries. Country i’s level of technology in industry s is ln zi(s). Then,

ln[zi(s)/zj(s)] represents the comparative advantage of country i over country j in

industry s.

We can then express the logarithmic export-import ratio between countries i and j

in industry s at time t as follows:

ln vij,t(s) = h̃t (lnYij,t; s) + ln z̃i(s)− ln z̃j(s) + εij,t(s), (14)

where we denote h̃t(lnYij,t; s) = ht(lnYij,t; s) − lnYij,t and z̃i(s) = zi(s)/φi(s). The

cross-country differences in technology and preferences are represented by ln[z̃i(s)/z̃j(s)].

Also, ε̃ij,t(s) = εij,t(s)− εjj,t(s) is the error term.

Define the home market effect coefficient by the partial derivative of the export-

import ratio with respect to the relative country size. This slope, denoted βt(s), is

given by

βt(s) =
∂ ln vij,t(s)

∂ lnYij,t
=
∂h̃t(lnYij,t; s)

∂ lnYij,t
. (15)

There are home market effects in industry s when βt(s) > 0. In contrast, βt(s) < 0

indicates inverse home market effects.

Section 2 shows that the home market effect systemically varies across industries.
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The first derivatives of Proposition 1 summarize the main predictions of the the-

oretical model. Each industry’s home market effect is increasing in markups (or de-

creasing in the elasticity of substitution). The returns to scale impacts the home market

effect in a way that is dependent on the relative input intensities used in production vs.

non-production activities. As previously described, there is a positive home market

effect only when the relative intensity of the non-tradable input (i.e., labor in our case)

is higher in non-production activities compared to production activities. If the relative

input intensity of labor is the same across production vs. non-production activities,

there is no home market effect.

Even though we can observe production and non-production workers’ payrolls and

employments, our data set unfortunately does not distinguish between capital and ma-

terial inputs used in production and non-production activities.

Based on the above descriptions, we approximate our empirical model as follows:

ln vij,t(s) = lnYij,t × [γ0 + γα lnαt(s) + γµ lnµt(s) + x′t(s)Γ(s)]

+ ln z̃i(s)− ln z̃j(s) + ε̃ij,t(s), (16)

where vector xt(s) is a set of control variables to account for confounding industry-

level factors. The error term ε̃ij,t(s) includes εij,t(s) and approximation errors. The

home market effect depends on industry traits, particularly markups and returns to

scale in our framework. Signs of the coefficients γα and γµ in Equation (16) capture

the results of Proposition 1. In our theoretical model, the coefficient related to returns

to scale, γα, depends on the difference between labor (or, more generally, non-tradable)

input intensities in production and non-production activities, ϑ̃l − ϑl. The data do not

allow us to measure ϑ̃l and ϑl. Therefore, the sign of estimated γα will indicate the

sign of ϑ̃l minus ϑl on average.
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4 Data and Variables

4.1 Industry Characteristics

We estimate industry market structure characteristics (returns to scale and markups)

using industry-level data. First, to measure the degree of returns to scale α(s), we es-

timate the output elasticity of cost-shared inputs (i.e., cost-weighted growth of inputs)

as in Basu and Fernald (1997). For industry s,

∆yt(s) = αI(s)∆xt(s) + .5αII(s)[∆xt(s)]
2 + ∆zt(s), (17)

where ∆yt(s), ∆xt(s), and ∆zt(s) are the industry s growth rates (i.e., log-differences

between t and t − 1) of real output, cost-shared inputs, and technology, respectively.

The degree of returns to scale is αt(s) = αI(s) + αII(s)∆xt(s). Second, as shown in

Hall (1988), cost minimization implies

µt(s) = αt(s)/λt(s), (18)

where λt(s) is the cost to revenue ratio, which equals the returns to scale divided by

markups in equilibrium.

Taking the U.S. economy as country j, we estimate industry traits including market

structure of country j by collecting data on industry output, inputs, costs, and their de-

flators from NBER-CES Manufacturing Industry Database for the years 1958 through

2011. Our theoretical framework does not have material inputs. However, in the em-

pirical analysis, we use a production function with three factors — capital, labor, and

materials — as in previous empirical research related to returns to scale estimation

such as Basu and Fernald (1997), Chang and Hong (2006), Lee (2007), and many
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Table 3: Industry Characteristics

Industry Sample N Mean Standard Quantiles
Characteristics Period Deviation 10% 50% 90%
Returns to Scale – 169 1.016 0.268 0.668 1.064 1.243
Markup 89–00 169×12 1.332 0.454 0.905 1.329 1.710

01–11 169×11 1.679 0.725 0.994 1.600 2.348
Cost to Revenue Ratio 89–00 169×12 0.786 0.130 0.631 0.793 0.932

01–11 169×11 0.649 0.184 0.455 0.644 0.827
Labor Cost Share 89–00 169×12 0.226 0.090 0.116 0.221 0.335

01–11 169×11 0.209 0.088 0.105 0.200 0.312
Material Cost Share 89–00 169×12 0.680 0.097 0.560 0.682 0.795

01–11 169×11 0.702 0.099 0.580 0.704 0.822

Notes: Returns to scale are constant over time. Thus, we report the cross-sectional statistics. The
median Newey and West’s (1994) heteroskedasticity and autocorrelation consistent standard errors of
returns to scale is 0.06.

others.13 Our benchmark analysis focuses on the five-digit NAICS classification.

The uninstrumented estimator is biased due to the relationship between produc-

tivity and input demand. To control for potential endogeneity, we use demand-side

instruments such as oil price shocks, the president’s party, government defense spend-

ing, and monetary policy shocks; these instruments are widely used in the literature.14

Figure C4 shows that the estimated αII(s) is statistically zero in most industries.

Therefore, we only use the first order term of the returns to scale coefficient that we

obtain from the estimated regression of Equation (17). In this case, returns to scale are

time-invariant. Equation (18) allows us to measure markups. We drop an industry if

its estimated degree of returns to scale or markups are negative, which does not impact

our results.15 See Appendix B for details on data and variable construction.

13See Basu and Fernald (1997) for the biased returns to scale estimator with a value-added production
function (without materials).

14As discussed in Basu and Fernald (1997), instrumented estimates can be more biased compared
to uninstrumented estimates when the instruments are not completely exogenous and are only weakly
correlated with regressors. Our results are robust to the choice of them.

15The number of dropped industries is just one out of the 170 industries that we include in the sample:
NAICS 31192.
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Table 3 reports the U.S. manufacturing industries’ estimated characteristics. On

average, the estimated returns to scale are almost constant. Estimated markups increase

from 1.33 to 1.68 due to the sharp decline in the cost to revenue ratio. Also, they

become more heterogeneous across industries with time. In our sample, the labor cost

share falls, the material cost share rises, and the capital cost share is small at around 9%

on average. These results are consistent with previous empirical studies, for examples,

Karabarbounis and Neiman (2013) and De Loecker et al. (2020).

4.2 International Trade Flows

Our empirical framework studies the impact of market structure on the home market

effect by comparing the country size impacts of U.S. trading partners. We fix the

country j to be the U.S. economy We use the U.S. manufacturing sector bilateral trade

flows data from the U.S. Census Bureau, which is constructed by Schott (2008) using

the concordances from Bartelsman and Doms (2000) and Pierce and Schott (2009).

The GDP data are from the Penn World Table 9.1.

Our framework is based on the new trade theory that economists use primarily to

explain intra-industry trade between advanced countries. Therefore, our empirical in-

vestigation focuses on advanced economies. We choose all 21 non-OPEC advanced

economies among the top 40 U.S. trading partners.16 The U.S. trade volume (i.e., ex-

ports plus imports) with this group sharply declines during the sample period: from

77% (1989) to 51% (2011) of the total manufacturing trade volume.17 Our benchmark

analysis focuses on the five-digit NAICS classification that contains 169 industries

(and excludes industries with negative estimates of returns to scale). However, as a ro-

bustness check, we will consider the four- and six-digit NAICS levels (which contain

16The sample countries’ ISO codes are AUS, AUT, BEL, CAN, CHE, DEU, DNK, ESP, FIN, FRA,
GBR, HKG, IRL, ISR, ITA, JPN, KOR, NLD, SGP, SWE, and TWN.

17Figure C1 presents the share of trade volume to total manufacturing sector in the U.S. over time.
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Figure 1: Summary Statistics of Logarithmic Export-Import Ratio to the US

Notes: The logarithmic export-import ratio of trading partners to the U.S. denoted by ṽi,t(s) is defined
in Equation (19). The dispersion and skewness are measured by m

1/2
2 and m3m

−3/2
2 , respectively,

where mn is the sample n-th central moment.

.

85 and 376 industries, respectively) too. The panel data set contains data for 169 man-

ufacturing industries in 21 countries from 1989 through 2011, which yields a sample

of 21 × 169 × 23 = 81,627 observations. See Appendix B for data-related details.

Some industries have zero trade flows. To account for these, we modify the depen-

dent variables in the regression Equation (14) with fixed j = US as follows.

ln ṽi,t(s) = ln
exiUS,t(s) + $1

imiUS,t(s) + $1
(19)

Figure 1 plots summary statistics of the logarithmic export-import ratio ln ṽi,t(s). The

distribution is skewed to the left. The mean and median values tend to rise in our sam-

ple, but the standard deviation falls over time. See Figure C2 for the kernel densities.
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Table 4: Home Market Effect and Market Structures

Export-import ratio in log (1) (2) (3) (4) (5) (6) (7) (8) (9)
Returns to scale: γα 8.69∗∗∗ 3.39 9.16∗∗∗ 3.48 8.12∗∗∗ 4.74

(2.93) (3.11) (3.12) (3.21) (2.96) (3.12)
Markups: γµ 4.65∗∗∗ 4.44∗∗∗ 4.44∗∗∗ 4.20∗∗∗ 3.01∗∗∗ 2.62∗∗∗

(0.70) (0.74) (0.73) (0.76) (0.72) (0.77)
Other controls X X X X X X
County–industry FE X X X X X X X X X
Year FE X X X

Notes: ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01. Standard errors clustered within countries’ industries are in
parentheses. The number of observations is 21 (country) × 169 (industry) × 23 (year) = 81,627.

5 Market Structure and Home Market Effect

To estimate the impact of market structure on the home market effect, we consider the

following regression based on Equations (16) and (19) as our benchmark specification:

ln ṽi,t(s) = lnYiUS,t × [γ0 + γα lnα(s) + γµ lnµt(s) + x′t(s)Γ(s)]

+ δi(s) + δt + ε̃iUS,t(s), (20)

where δi(s) is the country i’s fixed effects in industry s that control for the compara-

tive advantage and differences in preferences across countries (i.e., ln[z̃i(s)/z̃US(s)]).

Additionally, we consider the regression with time fixed effects δt in order to control

for the variation from worldwide structural changes.18

Table 4 reports the regression results of Equation (16). Regressions of Columns (1),

(4), and (7) include the product of returns to scale and relative country size but exclude

the product of markups and relative country size. In contrast, Columns (2), (5), and

(8) include the product terms related to markups but not returns to scale. Columns (3),

(6), and (9) report the results of our benchmark specification. Both returns to scale

18Alternatively, we put country–time fixed effects δi,t to control for structural changes in each coun-
try. The regressions with δt and δi,t yield indistinguishable results.
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and markups are regressors. In regressions of Columns (4) – (9), we control for labor

cost shares, material cost shares, and durability of products. All regressions control

for country-industry fixed effects. Only Columns (7) – (9) include time fixed effects.

According to the second row of Table 4, the average impact of markups on the

home market effect is positive at the 1% significance level, which is consistent with

our theoretical prediction. In international trade markets, a larger country has an ad-

vantage in industries with more differentiated products. Controlling for returns to scale

lowers the coefficient associated with markups because returns to scale and markups

are positively correlated. However, the difference derived from returns to scale is sta-

tistically insignificant at the 1% level. Our benchmark regression reported in Column

(9) shows that a one percentage point increase in markups implies a 2.62 percent higher

average elasticity of the export-import ratio with respect to relative country size.

Columns (1), (4), and (7) in Table 4 show that the home market effect tends to be

low when the returns to scale are low. The coefficients for returns to scale are posi-

tive at the 1% significance level. However, when we control for both returns to scale

and markups in the same specification (which we do in Columns (3), (6), and (9)), the

coefficients associated with returns to scale are statistically insignificant at the 10%

level. This result implies that a large part of the positive impact of returns to scale on

the home market effect in Columns (1), (4), and (7) follows from the positive impact

of returns to scale on markups. Overall, our estimated results show that returns to

scale are insignificant in our baseline specification. One potential reason for this in-

significance is that the non-tradable input intensities in production and non-production

activities are similar on average in the manufacturing sector. Our theoretical model

suggests that returns to scale would have no impact on the home market effect in this

case. However, without data on input intensities used in production vs. non-production

activities, we are not able to directly test this possible explanation.
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Table 5: Robustness: Regressions without Zero Trade Flows

Export-import ratio in log (1) (2) (3) (4) (5) (6) (7) (8) (9)
Returns to scale: γα 8.16∗∗∗ 5.28∗ 8.29∗∗∗ 5.16∗ 7.79∗∗∗ 5.57∗∗

(2.67) (2.71) (2.87) (2.88) (2.77) (2.81)
Markups: γµ 2.72∗∗∗ 2.38∗∗∗ 2.66∗∗∗ 2.30∗∗∗ 2.16∗∗∗ 1.71∗∗∗

(0.47) (0.47) (0.50) (0.51) (0.51) (0.52)
Other controls X X X X X X
County–industry FE X X X X X X X X X
Year FE X X X

Notes: ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01. Standard errors clustered within countries’ industries are in
parentheses. The number of observations is 77,023.

6 Robustness

We perform three robustness check exercises. First, we check the impact of zero trade

flows by removing observations with zero trade flows. Second, we account for the

fact that there may be differences in the way European Union member countries trade

with the U.S. compared to other advanced countries in our sample. Therefore, as a

robustness check, we consider two subsamples: one with only EU member countries

and the other with only non-EU member countries. Third, we estimate the relationship

between market structure characteristics and trade patterns under alternate levels of

industry aggregation. Specifically, we consider the four- and six-digit NAICS levels.

We conclude that the results of our benchmark regressions in Section 5 are robust.

Eaton and Tamura (1994) highlight the importance of controlling for zero trade

values in a gravity equation. Also, Hanson and Xiang (2004) document that their home

market effect results are robust to including or excluding zero trade flows. However,

Pham et al. (2014) conclude that Hanson and Xiang (2004)’s results are sensitive.

Similar to Eaton and Tamura (1994) and Pham et al. (2014), we include zero flows in

the previous section. Since zero trade flows could be an exogenous outcome of huge

comparative advantage differences, the robustness check without zero trade flows is
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Table 6: Robustness: European Union Members and Non-Members

Export-import ratio in log (1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: European Union Members

Returns to scale: γα 10.66∗∗ 6.77 10.77∗∗ 6.44 10.19∗∗ 7.08
(4.81) (5.03) (4.75) (5.03) (4.67) (5.02)

Markups: γµ 3.31∗∗∗ 2.99∗∗∗ 3.35∗∗∗ 3.02∗∗∗ 2.66∗∗ 2.26∗∗

(0.93) (0.97) (1.00) (1.06) (1.06) (1.13)
Panel B: Non-European Union Economies

Returns to scale: γα 7.78∗∗ 2.34 8.49∗∗ 2.79 7.44∗∗ 3.67
(3.21) (3.59) (3.54) (3.66) (3.50) (3.69)

Markups: γµ 4.94∗∗∗ 4.75∗∗∗ 4.61∗∗∗ 4.37∗∗∗ 3.42∗∗∗ 3.04∗∗∗

(1.00) (1.06) (1.00) (1.04) (0.98) (1.03)
Other controls X X X X X X
County–industry FE X X X X X X X X X
Year FE X X X

Notes: ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01. Standard errors clustered within countries’ industries are in
parentheses. The number of observations in Panels A and B are 12 (country) × 169 (industry) × 23
(year) = 46,644 and 9 (country) × 169 (industry) × 23 (year) = 34,983, respectively.

reasonable in our empirical framework in order to control for such differences.

Table 5 reports the results without zero trade flows. With 5,604 observations

dropped, we have a sample of 77,023 observations, which is approximately 6.8%

smaller than the original sample used. The markup coefficients in the second row of

Table 5 are all positive and statistically significant at the 1% level. Also, the standard

errors of both returns to scale and markups are smaller than those in the benchmark

results in Table 4. Without zero trade flows, the estimated impacts of returns to scale

are positive in all specifications given in Table 5 (including the specifications that in-

corporate markups) at least at the 10% significance level. This finding is in contrast to

the results in Table 4.

Next, we investigate the results from the subsample with only EU countries and

from the subsample with only non-EU countries. Our full sample includes many EU

member countries, which can be classified as one economy. We estimate our regres-

sion separately for the EU and non-EU subsamples, which include 12 and 9 economies,
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respectively.19 Figures C2 and C3 compare the two subsamples’ distributions of loga-

rithmic export-import ratio to the U.S. Both distributions have the same secular trends:

The standard deviation falls, but the mean and median rise. The European Union coun-

tries have a higher mean and median. Also, they are more dispersed but less skewed

than the non-EU member countries.

Table 6 reports the results of the two partial samples. According to Panels A and

B, these results are robust on the choice of sample economies. The second row in each

panel shows that a one percentage point increase in markups implies a higher home

market effect in the range from 2.66 to 4.94 percent. The estimates in Panel A are

smaller than those in Panel B, but the differences are insignificant. As in Table 4, the

coefficients of returns to scale are positive in Columns (1), (4), and (7) at least at the

10% significance level. However, all estimates are statistically zero at the 10% level

when we control for the product of country size and markups.

Our main results are robust under alternate levels of industry aggregation. Table 7

reports the estimated results using a broader and a narrower definition of manufactur-

ing industries. There are 85 and 376 industries with four- and six-digit NAICS classifi-

cations, respectively.20 In Panel A, all results with the four-digit NAICS classification

are qualitatively identical to the five-digit industries’ results in Table 3. Quantitatively,

the four-digit industries’ coefficients of returns to scale and markups are smaller than

those of the five-digit classification. As shown in Panel B, the positive impacts of

markups on the home market effects are smaller in the six-digit level. The first row

of Panel B reports insignificant associations between the home market effects and re-

turns to scale in the six-digit NAICS industries regardless of whether we control for

19The EU sample’s ISO codes are AUT, BEL, DEU, DNK, ESP, FIN, FRA, GBR, IRL, ITA, NLD,
and SWE. The ISO codes for the non-EU sample are AUS, CAN, CHE, HKG, ISR, JPN, KOR, SGP,
and TWN.

20NAICS 311920 industry is dropped in the six-digit case due to its negative value of returns to scale.
There is no four-digit industry with negative returns to scale.
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Table 7: Robustness: Four- and Six-Digit NAICS Industries

Export-Import Ratio in Log (1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: Four-Digit NAICS Industries

Returns to scale: γα 4.69∗ 1.44 5.08∗ 1.06 4.48∗ 1.90
(2.42) (2.56) (2.74) (2.68) (2.61) (2.61)

Markups: γµ 2.76∗∗∗ 2.66∗∗∗ 2.80∗∗∗ 2.71∗∗∗ 1.99∗∗∗ 1.81∗∗

(0.64) (0.67) (0.72) (0.74) (0.71) (0.74)
Panel B: Six-Digit NAICS Industries

Returns to scale: γα 2.54 -1.50 2.97 -0.40 1.92 0.38
(3.12) (3.17) (3.26) (3.28) (3.19) (3.22)

Markups: γµ 2.95∗∗∗ 3.07∗∗∗ 2.34∗∗∗ 2.37∗∗∗ 1.17∗∗ 1.14∗∗

(0.57) (0.53) (0.59) (0.55) (0.59) (0.55)
Other controls X X X X X X
County–industry FE X X X X X X X X X
Year FE X X X

Notes: ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01. Standard errors clustered within countries’ industries are in
parentheses. The number of observations in Panels A and B are 21 (country) × 85 (industry) × 23
(year) = 41,055 and 21 (country) × 376 (industry) × 23 (year) = 181,608, respectively.

markups in the regression. To sum, the four-, five-, and six-digit NAICS classifications

yield regression results that each make the same conclusions.

7 Concluding Remarks

This paper explores the impact of market structure characteristics on intra-industry

trade patterns, both theoretically and empirically. Our model focuses on two important

determinants of specialization and industry location — markups and returns to scale.

Consistent with the prior literature, our model shows that the impact of relative coun-

try size on an industry’s trade flow patterns (i.e., the home market effect) is positively

linked to the industry’s degree of markup. Moreover, the theoretical model delivers

some novel insights related to the impact of returns to scale on international trade pat-

terns. The role of returns to scale depends on i) the source (i.e., non-constant marginal

costs vs. fixed costs) and ii) the relative use of the non-tradable input in production
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and non-production activities. The results highlight the importance of considering the

role of production cost structures in multi-industry models with scale economies.

We also apply the gravity-based empirical framework using bilateral trade flow

data and find support for our theoretical predictions in the manufacturing sector once

we control for zero trade flows and other industry and country characteristics. Larger

countries tend to have a higher concentration of industries with higher markups (i.e.,

markups positively impact the home market effect). However, we do not find a robust

statistically significant relationship between the returns to scale and the home market

effect in our baseline empirical specification that does not control for zero trade flows

across industries.

This result could be consistent with our theoretical model, which predicts that there

is no net effect of returns to scale on the home market effect if the share of non-tradable

inputs used in production and non-production activities is identical. However, we can-

not directly test this hypothesis because of data limitations on production and non-

production input usage. Even though our theoretical model highlights the importance

of cost structure on trade patterns, our empirical analysis is not directly able to test this

angle. This lack of data is one limitation of our paper, and we acknowledge the need

for future research concerning cost structure’s impact on trade patterns
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Appendix

A Derivations and Proofs
All derivations and proofs are similar to Hanson and Xiang (2004). See Appendix in
Hanson and Xiang (2004) for the more details.

For convenience, define ψ (s) =TOL−{α(s)ϑl(s)+[1−α(s)]ϑ̃l(s)}[θ(s)−1]−ϑ̃l(s). Then, the
function is decreasing in TOL for positive TOL. For given TOL > 1, the function is
decreasing in θ(s). It is increasing, constant, or decreasing in α(s) if ϑl(s) < ϑ̃l(s),
ϑl(s) = ϑ̃l(s), or ϑl(s) > ϑ̃l(s), respectively.

Derivation of the Number of Firms First, rewrite n (s) as a function of Y and
w/w∗. Equations (4) and (6) imply

fC (s) rϑ̃r(s)ñ (s)

1− α (s) /µ (s)
= n(s)p(s)q(s) = φ(s)Y d+ φ(s)d∗

=
φ (s)Y n (s)

n (s) + n∗ (s) [tot(s)]θ(s)−1/x (s)
+

φ (s)n (s)

n (s) + n∗ (s) [tot(s)]θ(s)−1x (s)
, (A1)

where ñ(s)=wϑ̃l(s)n(s) and ñ∗(s)=(w∗)ϑ̃l(s)n∗(s). Inserting Equation (5) into the
above, we obtain

fC (s) rϑ̃r(s)ñ (s)

1− α (s) /µ (s)
=

φ (s)Y x (s) ñ (s)

x (s) ñ (s) + ñ∗ (s) /ψ (s)
+

φ (s) ñ (s)

ñ (s) + x (s) ñ∗ (s) /ψ (s)
(A2)

Also, the world goods market clearing condition is

fC (s) rϑ̃r(s) [ñ (s) + ñ∗ (s)]

1− α (s) /µ (s)
= φ (s) (Y + 1) , (A3)

where we use r = r∗. Thus, the number of firms is

n(s) =
ñ (s)

wϑ̃l(s)
=
Y [x (s)]2 − (Y + 1)x (s) /ψ (s) + 1

[x (s)]2 − x (s) [1/ψ (s) + ψ (s)] + 1

[
1− α (s) /µ (s)

fC (s) rϑ̃r(s)wϑ̃l(s)

]
. (A4)

Lemma A1 The home aggregate accounting, Equation (7), can be expressed by

G (TOL) =

� 1

0

φ (s) g (s) ds = 0, (A5)
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where g(s) = Y {x(s)[tot(s)]θ(s)−1TOLϑ̃l(s) − 1}−1 − {x(s)[tot(s)]1−θ(s)TOL−ϑ̃l(s)−
1}−1.

Proof. Insert Equation (A4) into Equation (7).

Y =

� 1

0

Y [x (s)]2 − (Y + 1)x (s) /ψ (s) + 1

[x (s)]2 − x (s) [1/ψ (s) + ψ (s)] + 1
φ (s) ds (A6)

Since Y =
� 1

0
φ (s)Y ds, we obtain the result.

0 =

� 1

0

Y [x (s)− 1/ψ (s)]− [1/ψ (s)] [x (s) /ψ (s)− 1]

[x (s)− 1/ψ (s)] [x (s)− ψ (s)]
φ (s) ds (A7)

=

� 1

0

{
Y

x (s) /ψ (s)− 1
− 1

x (s)ψ (s)− 1

}
φ (s) ds =

� 1

0

φ (s) g (s) ds (A8)

Using Equation (5) and the definition of ψ(s), we obtain the result.
The function g (s) represents competitiveness of home industry relative to the foreign.
The first part shows the competitiveness of home country that is increasing in the
relative country size Y but decreasing in the entry costs (extensive margins) and the
price (intensive margins) relative to the foreign one. In the same way, the second part
represents the competitiveness of a foreign country. The above lemma implies that the
sum of relative competitiveness of industries becomes zero. Even the home country
has advantages from its large market size, the total trade balance is zero due to changes
in terms of labor (relative price of non-tradable inputs).

Proof of Lemma 1 Define TOL = min[x(s)]
−1

{α(s)ϑl(s)+[1−α(s)]ϑ̃l(s)}[θ(s)−1]+ϑ̃l(s) and TOL

= min[x(s)]
1

{α(s)ϑl(s)+[1−α(s)]ϑ̃l(s)}[θ(s)−1]+ϑ̃l(s) Consider TOL≤TOL≤TOL. limTOL↘TOLG(TOL)
= ∞ and limTOL↗TOLG(TOL) = −∞. Also, G(·) is a strictly decreasing func-
tion because g(·) is a strictly decreasing function for all s. Since G(1) = (Y −
1)

� 1

0
[x(s) − 1]−1 ds > 0, there exists an unique solution of the terms of labor be-

tween 1 < TOL ≥ TOL.
Now, consider TOL > TOL. If TOL ≤ max[x(s)]

1
{α(s)ϑl(s)+[1−α(s)]ϑ̃l(s)}[θ(s)−1]+ϑ̃l(s) ,

there exist an industry s′ such that x(s′)ψ(s′) = 1 that implies g(s′) has the infinite

value. When TOL > max[x(s)]
1

{α(s)ϑl(s)+[1−α(s)]ϑ̃l(s)}[θ(s)−1]+ϑ̃l(s) , G(TOL) > 0 due to
g(s) > 0 for all s. Thus, there is no solution at TOL > TOL. Similarly, it is easy to
verify that there is no solution at TOL < TOL.

Proof of Proposition 1 The ratio of export to import is ex(s)/im(s) = (1/Y ) [1 +
x(s)Ψ(s)] / [1 + x(s)/Ψ(s)] where Ψ(s) = [ñ(s)/ñ∗(s)] ψ(s). By using Equation
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(A4), Ψ (s) can be rewritten as a function of ψ (s).

Ψ (s) =

{
[x (s)]2 Y + 1

}
ψ (s)− (Y + 1)x (s)

[x (s)]2 + Y − (Y + 1)x (s)ψ (s)
(A9)

Then, Ψ (s) is increasing in ψ (s) because x (s) > 1:

∂Ψ (s)

∂ψ (s)
=

{
[x (s)− 1]2

}
Y{

[x (s)]2 + Y − (Y + 1)x (s)ψ (s)
}2 > 0. (A10)

For given TOL > 1, ψ (s) is decreasing in θ(s), which leads that it is increasing in
µ(s) = θ(s)/[θ(s) − 1] It is increasing, constant, or decreasing in α(s) if ϑl(s) <
ϑ̃l(s), ϑl(s) = ϑ̃l(s), or ϑl(s) > ϑ̃l(s), respectively. Hence, the home terms of labor
appreciation (TOL > 1) implies that Ψ (s) and ex (s)/im (s) are increasing in µ(s).
Also, they are increasing, constant, or decreasing in α(s) if ϑl(s) < ϑ̃l(s), ϑl(s) =
ϑ̃l(s), or ϑl(s) > ϑ̃l(s), respectively.

B Data and Measurement
We drop industries when they are newly created or deleted during the sample period.

B.1 Bilateral Trade and GDP
We use the four, five, and six digit NAICS manufacturing sector bilateral trade flows of
U.S. data from the U.S. Census Bureau from 1989 through 2011, which is constructed
by Schott (2008) by using the concordances from Bartelsman and Doms (2000) and
Pierce and Schott (2009). For country size, real GDP is obtained from Penn World
Table 9.1. (See Feenstra et al., 2015, for the details of database.)

• GDP: Real GDP at constant 2011 national prices (2011 US dollars)

• Export: Value of export (nominal: US dollars)

• Import: c.i.f. value of import (nominal: US dollars)

We choose 21 economies, which are advanced economies among the 40 major trade
partner economies of the U.S. The European member countries’ ISO codes are AUT,
BEL, DEU, DNK, ESP, FIN, FRA, GBR, IRL, ITA, NLD, and SWE. The codes of the
rest of them are AUS, CAN, CHE, HKG, ISR, JPN, KOR, SGP, and TWN.
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B.2 Industry Characteristics
We collect industry-level macro data in NBER-CES Manufacturing Industry Database
from 1959 to 2011. See Bartelsman and Gray (1996) for the details.

• Revenue: Value of shipments deflated by the shipments deflator come from the
BEA.

• Capital Input: The real capital stock. (millions of 1987 dollars)

• Capital Cost: The capital cost is not actually correlated. We follow De Loecker
et al. (2020) where they use the federal funds rate plus an exogenous depreciation
rate and risk premium jointly (12%).

• Labor Input: The labor input is not actually correlated. We follow Baily et
al. (1992) where they assume that the wages of production and nonproduction
workers in efficiency unit are identical.

• Labor Cost: Total payroll (nominal) deflated by the shipments deflator come
from the BEA.

• Material Input: The cost of materials deflated by the material cost deflator cal-
culated using data from the benchmark use-make (input-output) tables and the
GDP-by-Industry data of the BEA

• Material Cost: Cost of materials (nominal) deflated by the materials deflator
come from the BEA.

• Cost shared input growth: average growth rate of labor, capital, and material
inputs weighed by the previous year cost shares.

Durable and non-durable industries are as follows.

• Durables: 3 digit NAICS 321 and 327 – 339

• Nondurables: 3 digit NAICS 311 – 316 and 322 – 326

B.3 Instruments: Production Function Estimation
I use the following variables and their one-year lags.

• Oil price shocks: I collect monthly spot crude oil price: West Texas Intermediate
(WTI) from FRED. As in Hamilton (2003), I construct the proxy of oil shocks
by using the value of the oil price at time t relative to its largest value over
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the preceding 12 months: max{0, ln Oil pricet − ln Oil pricemaxt−12,t−1} where
Oil pricemaxt−12,t−1 is the highest price of oil from t − 12 and t − 1. I use the real
price of WTI (based on CPI). The annual oil price shocks are the sum of the
monthly shocks.

• Growth rate of government defense spending: A489RA3A086NBEA from FRED:
Real federal government consumption expenditures: Defense consumption ex-
penditures: Gross output of general government: Intermediate goods and ser-
vices purchased: Services (chain-type quantity index), Index 2009=100, annual

• Monetary policy shocks: The measure of monetary shocks is based on a monthly
VAR model including the following log variables and 12 lags: the industrial pro-
duction, the unemployment rate, the log of the CPI, and the log of a commodity
price index, the federal funds rate, and M1. All data are from FRED. The er-
ror term from the fitted policy rule is the measure of the monetary shocks. The
annual shocks are the sum of the monthly shocks. Exogenous time dummies,
excluding the unemployment, and using T-bill interest rate instead of the federal
fund rate have no impact on the results.

• President’s party
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C Additional Figure and Table
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Figure C1: Sample Coverage

Notes: The trade volume is exports plus imports.
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Figure C2: Kernel Densities of Logarithmic Export-Import Ratio to the US

Notes: The logarithmic export-import ratio to the US denoted ln ṽi,t(s) is defined in Equation (19).
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2 , respectively, where mn is the sample

n-th central moment.
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Figure C4: Coefficients of First and Second Order Terms in Returns to Scale Regression

Notes: The coefficient of first and second order Terms in industry s is the estimated αI(s) and αII(s) in
Equation (17). The 95% confidence intervals are calculated from Newey and West’s (1994)
heteroskedasticity and autocorrelation consistent standard errors.
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