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ABSTRACT

Trade in intermediate inputs allows firms to lower their costs of production by using better, cheaper,
or novel inputs from abroad. Quantifying the aggregate impact of input trade, however, is challenging.
As importing firms differ markedly in how much they buy in foreign markets, results based on aggregate
models do not apply. We develop a methodology to quantify the gains from input trade for a class
of firm-based models of importing. We derive a sufficiency result: the change in consumer prices induced
by input trade is fully determined from the joint distribution of value added and domestic expenditure
shares in material spending across firms. We provide a simple formula that can be readily evaluated
given the micro-data. In an application to French data, we find that consumer prices of manufacturing
products would be 27% higher in the absence of input trade.
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1 Introduction

A large fraction of world trade is accounted for by firms sourcing intermediate inputs from abroad.
Trade theory highlights one particular margin of how domestic consumers benefit from producers
engaging in international sourcing. By providing access to novel, cheaper or higher quality inputs,
input trade reduces firms’ unit costs and lowers domestic prices, therefore increasing consumers’
purchasing power. In this paper, we develop a methodology to quantify this channel and provide an
application to France.

Quantifying the welfare consequences of input trade is not straightforward. Recent quantitative
trade models that allow for trade in inputs feature the convenient property that welfare can be
measured with aggregate data only - e.g. Eaton et al. (2011), Caliendo and Parro (2015) and
Costinot and Rodríguez-Clare (2014). This property, however, relies on the assumption that firms’
import intensities are equalized - a feature that is at odds with the data. In particular, importing
firms differ substantially in the share of material spending they allocate to foreign inputs. In this
paper, we show that accounting for this heterogeneity in import exposure, which requires resorting to
firm-based models of importing, significantly affects the measurement of the gains from input trade.

We provide a sufficiency result that applies to a class of firm-based models of importing where
firms’ demand system between domestic and foreign inputs is CES.1 In particular, we show that
firm-level data on domestic shares of intermediate spending and value added is sufficient to compute
the consumer price gains from input trade, i.e. the change in consumer prices relative to a situation
of “input autarky” where firms can use only domestic inputs. Because this result does not rely
on specific assumptions on firms’ import environment nor on how firms’ determine their trading
partners, a variety of models implies the exact same consumer price gains given the micro data. We
provide a closed-form expression that makes calculating the consumer price gains straightforward.

Our result builds on a simple insight. By inverting the demand system for intermediates, we
can link the firm’s unit cost to its spending pattern on domestic inputs. When such a demand
system is CES, the unit cost reduction from importing, which we refer to as the producer gains, is
fully determined by the domestic expenditure share and two structural parameters.2 In particular,
the producer gains are high when the domestic share is low. In a second step, we then show how
these producer gains can be aggregated to compute the consumer price gains of input trade taking
general equilibrium effects into account. In a multi-sector trade model with intersectoral linkages and
monopolistic competition, such consumer price gains are akin to a value-added weighted average of
the producer gains. In this way, the joint distribution of domestic shares and value added is sufficient
to characterize the effect of input trade on consumer prices. Importantly, a key aspect of the data
is how firm size and domestic shares correlate; if bigger firms feature higher trade shares, then the
consumer gains will turn out to be large.

Our procedure places no restrictions on several components of the theory related to firms’ import
1This class nests several frameworks used in the literature, e.g. Halpern et al. (2011), Gopinath and Neiman (2014),

Antràs et al. (2014) and Goldberg et al. (2010).
2These are the elasticity of firm output to intermediate inputs and the elasticity of substitution between domestic

and international varieties.
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environment. First, we do not require information on the prices and qualities of the foreign inputs,
nor on how these are combined for production.3 While these elements are in principle required to
compute the firm’s unit cost, they are fully summarized by the domestic expenditure share. Consider
next the extensive margin of trade. Because our sufficiency result is derived purely from the cost
minimization problem taking the set of trading partners as given, it holds regardless of how the firm
finds its suppliers, e.g. whether importing is limited by the presence of fixed costs or a process of
network formation. In this way, our approach bypasses data requirements as well as functional form
and behavioral assumptions and therefore holds in a variety of settings.

An important parameter in our methodology is the elasticity of substitution between domestically
sourced and imported inputs. Because firm-based models of importing do not generate a standard
gravity equation, this parameter is not identified from aggregate data. We therefore devise a strategy
to identify it from firm-level variation. By expressing firms’ output in terms of material spending, the
domestic share appears as an additional input in the production function. Because the sensitivity
of firm revenue to domestic spending depends on the elasticity of substitution, we can estimate
this parameter with methods akin to production function estimation. To address the endogeneity
concern that unobserved productivity shocks might lead to both lower domestic spending and higher
revenue, we use changes in the world supply of particular varieties as an instrument for firms’ domestic
spending.

We apply our methodology to the population of manufacturing firms in France. We estimate
the distribution of trade-induced changes in unit costs across firms. We find substantial cross-
sectional dispersion in these producer gains, which is induced by the observed variation in domestic
expenditure shares. While the median unit cost reduction is 11%, it exceeds 80% for 10% of the
firms. Moreover, bigger firms benefit more from input trade. We then aggregate the producer gains
to compute the consumer price gains by relying on the joint distribution of domestic shares and value
added. We find that input trade reduces consumer prices of manufacturing products by 27%.4 There
are three reasons why the consumer gains exceed the median producer gains, which go back to the
above-mentioned patterns. First, the dispersion in producer gains is valued by consumers given their
elastic demand. Second, the positive relation between the producer gains and firm size is beneficial
because the endogenous productivity gains from importing and firm efficiency are complements.
Finally, there are important linkages between firms whereby non-importers buy intermediates from
importing firms. This structure of round-about production amplifies the gains from input trade in
general equilibrium.

We then consider the effect of input trade on a broader notion of welfare. While the consumer
price gains are an important component of the welfare gains from input trade, they do not take into
account any resources spent by firms to attain their equilibrium sourcing strategies. Because such

3We consider a production structure where foreign inputs are aggregated into an import bundle. We require that
such an import bundle is combined with a bundle of domestic inputs in a CES fashion, but place no restrictions on the
foreign input aggregator.

4When we include the non-manufacturing sector, the consumer price gains amount to 9%. Note that manufac-
turing accounts for a relatively small share in aggregate consumer spending and that production links between the
manufacturing and the non-manufacturing sector, which we assume to be closed to international trade, are limited.

2



resource loss cannot be read off the data, we need to commit to a particular model of the extensive
margin of trade and fully calibrate it. We consider a model where participation in international
markets is limited by fixed costs. We parametrize the distributions of qualities, prices and fixed
costs, and discipline the model with moments of the French data. We target the joint distribution of
domestic expenditure shares and value added, which as argued above contains important information
about the gains from input trade. The main result of this exercise is that the full welfare gains are
about half as large as the consumer price gains.

Because our methodology stresses the importance of micro-data, a natural question is: how do our
estimates change when only aggregate data is used? Relying on aggregate data affects the estimates
of the gains from input trade in two distinct ways. First, there is a bias that arises from ignoring
the heterogeneity in firms’ import shares for given parameters. While this bias can be positive or
negative, we show that the sign depends only on parameters and not on the micro-data. A second
type of bias is related to the estimation of the elasticity of substitution. Approaches that rely on a
standard gravity equation to estimate this parameter may lead to different results than an analysis
based on micro-data. In our application to the French data, the first bias leads to overestimating the
consumer gains by about 10%, while the second one leads to underestimating them by 50%.5 Thus,
the magnitude of the different errors from using aggregate data can be substantial.

Our paper contributes to a recent literature on quantitative models of input trade. On the
one hand, there are aggregate trade models as Eaton et al. (2011), Caliendo and Parro (2015)
and Costinot and Rodríguez-Clare (2014). These models have the convenient implication that the
welfare consequences of input trade are fully determined from readily available aggregate data.6 This
property, however, crucially relies on a theoretical structure where firms’ import shares are equalized
- an implication which is strongly at odds with the data. On the other hand, there is a literature
on firm-based models of importing - see Halpern et al. (2011), Gopinath and Neiman (2014) or
Ramanarayanan (2014). Our approach is different in two aspects. First, the existing contributions
do not rely on firms’ domestic expenditure shares to directly measure the unit cost reductions from
importing at the firm level. Instead, they measure these producer gains indirectly by estimating or
calibrating the entire structural model. Because the firm’s extensive margin problem is tractable only
under particular assumptions and the structure of output markets needs to be fully specified, their
results rely on these restrictions. Secondly, the existing papers do not target the joint distribution of
value added and domestic shares in their estimations, nor exploit the fact that such data is sufficient
to characterize the effect of input trade on consumer prices. Ramanarayanan (2014) and Gopinath
and Neiman (2014) for example consider a model that generates a perfect, and hence counterfactual,
correlation between firm-size and domestic shares. We explicitly show that the consumer price gains
in such type of model are too high.7

5Using the micro-data to estimate the elasticity of substitution turns out to be important as we obtain a value close
to two. Estimation approaches that rely on aggregate data typically find values closer to four.

6Specifically, the welfare gains are summarized by the change in the aggregate domestic expenditure share and a
trade elasticity, which can be estimated from aggregate trade flows.

7Specifically, models where physical efficiency is the single source of firm heterogeneity generate a perfect assignment
between efficiency and the domestic share. As more efficient firms experience larger reductions in their unit cost, the
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Our paper also builds on a recent literature which stresses that complementarities across inputs of
production make the import problem different from the better known export problem. In particular,
firms’ extensive margin of trade is in general harder to characterize - see Blaum et al. (2013) and
Antràs et al. (2014). On the export side, recent work has been able to quantitatively account for firms’
entry behavior into different markets.8 In contrast, theories that can account for the pattern of entry
into import markets are less developed. A notable exception is the recent contribution by Antràs
et al. (2014), who study a firm-based model of importing and adapt the estimation procedure by Jia
(2008) to match positive aspects of import behavior. In contrast, our paper focuses on normative
aspects of input trade. Our main result stresses that, conditional on the micro-data, the effect of
input trade on consumer prices does not depend on the mechanics of the extensive margin or other
aspects of the import environment.

At a conceptual level, our paper is related to Feenstra (1994) and Arkolakis et al. (2012). As
in Feenstra (1994), we express changes in unobserved unit costs in terms of observed expenditure
shares. Relative to Arkolakis et al. (2012), our sufficient statistic for the firm’s unit cost is related
to their sufficient statistic for aggregate welfare. In particular, we show that, conditional on the
micro-data on firms’ domestic shares and a “trade elasticity”, which in our setup corresponds to the
elasticity of substitution of the firm’s import demand system, a wide class of models will imply the
exact same distribution of producer gains across firms.

Finally, a number of empirically oriented papers study trade liberalization episodes to provide
evidence on the link between imported inputs and firm productivity - see e.g. Amiti and Konings
(2007), Goldberg et al. (2010) or Khandelwal and Topalova (2011).9 Our results are complementary
to this literature as we provide a structural interpretation of this empirical evidence. In particular,
from the point of view of applied researchers, our sufficiency result provides a way to analyze episodes
of trade liberalization, or other changes in firms’ import environment, without having to fully specify
and solve a structural model of importing. The observable change in the domestic expenditure shares
correctly measures the effect of the policy on firms’ unit costs, taking all adjustments into account.
If micro-data on value added is also available, our formula for the consumer gains can be used to
gauge the full effect of the policy on consumer prices in general equilibrium.

The remainder of the paper is structured as follows. In Section 2, we present direct evidence
from the population of French firms for why firm-based models of importing are necessary to study
the normative consequences of input trade. Section 3 lays out the class of models we consider and
derives our sufficiency results for the producer and consumer gains from input trade. The empirical
application to France is contained in Section 4. In Section 5, we calibrate a version of our model
with a fully-specified extensive margin of importing to provide a full measure of welfare. Section 6
concludes.
aggregate gains from input trade turn out to be too large.

8See in particular Eaton et al. (2011), Arkolakis (2010), Arkolakis and Muendler (2011), and Bernard et al. (2012)
for a recent survey.

9Kasahara and Rodrigue (2008) study the effect of imported intermediates on firm productivity through a production
function estimation exercise. See also the recent survey in De Loecker and Goldberg (2013) for a more general empirical
framework to study firm performance in international markets.
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2 Why Firm-Based Models of Importing?

In this section, we present data on firms’ heterogeneous import behavior that is informative about the
aggregate consequences of input trade. We rely on data from the population of manufacturing firms
in France.10 In Figure 1, we display the cross-sectional distribution of importers’ domestic shares,
i.e. the share of material spending allocated to domestic inputs. These differ markedly. While the
majority of importers spend less than 10% of their material spending on foreign inputs, some firms
are heavy importers with import shares exceeding 50%. This heterogeneity in import intensities is
at odds with aggregate models which presume that import shares are equalized across importers. To
rationalize the data of Figure 1, we therefore have to resort to firm-based models of importing.

[Figure 1 here]

In this paper, we show that the dispersion in firms’ import exposure documented in Figure 1
has aggregate implications. The intuition is simple. As a firm’s domestic share measures the extent
to which it benefits from foreign input sourcing, Figure 1 shows that the gains from input trade
are heterogeneous at the micro-level. To correctly aggregate these producer gains, we have to know
firms’ relative importance in the economy. In particular, the consumer gains from input trade will be
high whenever intense importers, i.e. firms with low domestic shares, are large. Figure 2 displays the
extent to which this is the case in France. In the left panel, we depict the distribution of value added
by import status. While importers are significantly larger than non-importers, there is ample overlap
in their distribution of value added. In the right panel, we focus on the population of importers and
show the distribution of domestic shares for different value added quantiles. The relationship between
firms’ import intensity and size is essentially flat and there is substantial dispersion in import shares
conditional on size.

[Figure 2 here]

These patterns are important for our understanding of input trade. Holding the marginal distri-
bution of domestic spending displayed in Figure 1 fixed, the gains from input trade would be higher
if import intensity and firm size were more tightly linked. The joint distribution of domestic shares
and value added therefore contains important information about the normative implications of input
trade. In the next section, we make these statements precise and derive a simple formula to quantify
the effect of input trade on consumer prices that only relies on the data displayed in Figures 1 and
2.

3 Theory

In this section, we lay out the theoretical framework of importing that we use to quantify the gains
from input trade. In Section 3.1, we study the firm’s import problem and formally show our unit

10We describe the dataset in more detail in Section 4.1 below.
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cost sufficiency result. In Section 3.2, we embed the firm problem into a general equilibrium trade
model with input-output linkages to quantify the effect of input trade on consumer prices.

3.1 The Producer Gains from Input Trade

Consider the problem of a firm, which we label as i, that uses local and foreign inputs according to
the following production structure:

y = ϕif (l, x) = ϕil
1−γxγ (1)

x =
(
βi (qDzD)

ε−1
ε + (1− βi)x

ε−1
ε

I

) ε
ε−1

(2)

xI = hi
(
[qcizc]c∈Σi

)
. (3)

where γ, βi ∈ (0, 1) and ε > 1.11 The firm combines intermediate inputs x with primary factors l,
which we for simplicity refer to as labor, in a Cobb-Douglas fashion with efficiency ϕi.12 Intermediate
inputs are a CES composite of a domestic variety, with quantity zD and quality qD, and a foreign
input bundle xI , with relative efficiency for domestic inputs given by βi. The firm has access to
foreign inputs from multiple countries, whose quantity is denoted by [zc], which may differ in their
quality [qci], where c is a country index.13 Foreign inputs are aggregated according a constant returns
to scale production function hi (·).14 An important endogenous object in the production structure is
the set of foreign countries the firm sources from, which we denote by Σi and henceforth refer to as
the sourcing strategy. We do not impose any restrictions on how Σi is determined.

As far as the market structure is concerned, we assume that the firm faces prices of domestic
and foreign inputs (pD, [pci]) as parametric, i.e. it can buy any quantity at given prices. Similarly,
we assume that labor can be hired frictionlessly at a given wage w. On the output side, we do not
impose any restrictions, i.e. we do not specify whether firms produce a homogeneous or differentiated
final good and how they compete.

The setup above describes a class of firm-based models that have been used in the literature. In
particular, it for example nests the contributions by Gopinath and Neiman (2014), Halpern et al.
(2011), Antràs et al. (2014), Kasahara and Rodrigue (2008), Amiti et al. (2014) and Goldberg et al.
(2010).15 In this class of models, firms engage in input trade because it lowers their unit cost of

11While the case of ε ≤ 1 can also be accommodated by the theory, it implies that all firms are importers - a feature
that is inconsistent with the data.

12We consider a single primary factor for notational simplicity. It will be clear below that our results apply to
l = g (l1, l2, ..., lT ), where g (·) is a constant returns to scale production function and lj are primary factors of different
types. In the empirical application of Section 4, we consider labor and capital.

13We discuss below how to generalize the results of this section when the Cobb-Douglas and CES functional forms
in (1)-(2) are not satisfied. We also consider the case where firms can source multiple products from different countries.

14Note that this setup nests the canonical Armington structure where all countries enter symmetrically in the
production function. Additionally, this setup allows for an interaction between quality flows and the firm’s efficiency,
i.e. a form of non-homothetic import demand that is consistent with the findings in Kugler and Verhoogen (2011) and
Blaum et al. (2013).

15While Antràs et al. (2014) consider a model of importing in the spirit of Eaton and Kortum (2002) instead of a
variety-type model, the Fréchet assumption implies that these models are isomorphic.
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production via love of variety and quality channels. Crucially, the assumptions made above, most
importantly parametric prices and constant returns to scale, guarantee that the unit cost is constant
given the sourcing strategy Σ. This property allows us to characterize the unit cost without solving
for the extensive margin. Formally, the unit cost is given by

u (Σi;ϕi, βi, [qci] , [pci] , hi) ≡ min
z,l

wl + pDzD +
∑
c∈Σi

pcizc s.t. ϕil1−γxγ ≥ 1

 , (4)

subject to (2)-(3). For simplicity, we refer to the unit cost as ui. Standard calculations imply that
there is an import price index given by

A (Σi, [qci] , [pci] , hi) ≡
mI

xI
, (5)

where mI denotes import spending and xI is the foreign import bundle defined in (3). Importantly,
conditional on Σi, this price-index is exogenous from the point of view of the firm and we henceforth
denote it by Ai (Σi). Next, given the CES production structure between domestic and foreign inputs,
the price index for intermediate inputs is given by

Qi (Σi) =
(
βεi (pD/qD)1−ε + (1− βi)εAi (Σi)1−ε

) 1
1−ε , (6)

so that intermediate inputs x = m/Qi(Σi) where m denotes total spending in materials. It follows
that the firm’s unit cost is given by16

ui = 1
ϕi
w1−γQi (Σi)γ . (7)

We see that input trade affects the unit cost through the price index for intermediate inputs. This
price index, however, depends on a number of unobserved parameters related to the trading environ-
ment, e.g. the prices and qualities of the foreign inputs. We use the fact that the unobserved price
index Qi (Σi) is related to the observed expenditure share on domestic inputs sDi via

sDi = Qi (Σi)ε−1 βεi

(
qD
pD

)ε−1
. (8)

Substituting (8) into (7) yields

ui = 1
ϕ̃i
× (sDi)

γ
ε−1 ×

(
pD
qD

)γ
w1−γ , (9)

where ϕ̃i ≡ ϕiβ
εγ
ε−1
i . (9) is a sufficiency result: conditional on the firm’s domestic expenditure share

sDi, no aspects of the import environment, including the sourcing strategy Σi, the prices pci, the
qualities qci or the technology hi, affect the firm’s unit cost. With (9) at hand, we can derive the

16With a slight abuse of notation we suppress the constant
(

1
1−γ

)1−γ ( 1
γ

)γ in the definition of (7).

7



effect of input trade on the firm’s unit cost, which is sometimes referred to as the productivity gains
from importing.

Proposition 1. Consider the model above. We define the producer gains from input trade as the
reduction in unit cost relative to autarky holding prices fixed, i.e. Gi ≡ ln

(
uAuti
ui

)∣∣∣∣
pD,w

. Then

Gi = γ

1− εln (sDi) . (10)

Proof. Follows directly from (9) and the fact that the domestic share in autarky is unity.

Proposition 1 shows that the effect of participating in international input markets on the firm’s
unit cost is observable given data on its domestic share and values of the elasticities γ and ε.17 More
precisely, the increase in production costs that firm i would experience if it (and only it) was excluded
from international markets can be recovered from the firm’s domestic expenditure share. Intuitively,
input trade benefits the firm by reducing the price index of intermediate inputs Qi. Conditional
on an import demand system, we can invert the change in this price index from the change in the
domestic expenditure share - see (8).18 Because in general pD and w may change when the economy
moves to input autarky, Proposition 1 is a partial equilibrium result. We explicitly allow for general
equilibrium effects in Section 3.2 below. We note, however, that (10) identifies the dispersion of the
producer gains across firms in general equilibrium.19 In this way, we can assess the distributional
effects of input trade and determine whether particular firm characteristics are associated with larger
gains.

The sufficiency result in Proposition 1 allows us to measure the change in the unit cost without
specifying several components of the theory. As equations (5)-(7) show, the firm’s unit cost depends
on the import environment parameters [pci, qci, hi, βi]. The domestic expenditure share conveniently
encapsulates all the information from these parameters that is relevant for the unit cost - see (9).
Instead, the standard approach in the literature consists of estimating these parameters in the context
of a fully-specified model of importing. This approach requires researchers to specify the entire import
environment, including the structure of output markets, and to solve for firms’ optimal sourcing
strategies which, as discussed below, can be a non-trivial problem. Hence Proposition 1 is useful
because it allows us to bypass the challenges of firm-based models of importing and quantify the
producer gains in a wide class of models.

Finally, we note that Proposition 1 can be used to analyze counterfactuals other than input
autarky. Consider for concreteness an episode of trade liberalization (e.g. Chile in 1980s (Pavcnik,

17In Section 8.1 of the Appendix, we generalize Proposition 1 in three ways. First, we derive a local version of (9) for
the case where domestic and foreign inputs are not combined in a CES fashion. Second, we consider the case where the
output elasticity of material inputs is not constant. Finally, we allow firms to source multiple products from different
countries. We also discuss what additional information, relative to Proposition 1, is required to perform counterfactual
analysis.

18Hence, Proposition 1 is akin to a firm-level analogue of Arkolakis et al. (2012). In the same vein as consumers
gain purchasing power by sourcing cheaper or complementary products abroad, firms can lower the effective price of
material services by tapping into foreign input markets.

19This follows from the fact that the relative unit cost ui/uj does not depend on prices pD, w - see (9).
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2002), Indonesia in the late 1980s and early 1990s (Amiti and Konings, 2007) or India in the 1990s
(De Loecker et al., 2012)). The associated change in the unit cost holding prices fixed is then given
by

ln

(
u′i
ui

)∣∣∣∣
pD,w

= γ

1− εln
(
sDi
s′Di

)
, (11)

where s′Di denotes firm i’s domestic share after the shock. (11) can be used for a structural evaluation
of changes in trade policy, as long as data on firms’ domestic shares before and after is available.20,21

In particular, (11) identifies the dispersion in the policy-induced changes in unit costs across firms,
that is, the distributional effects of the policy. Note that (11) contains both the exogenous change
in foreign prices due to lower trade barriers as well as the endogenous change from adjustments in
the sourcing pattern.

An Example with Fixed Costs. To compare our approach with the existing literature, consider
the following example of a static economy where international sourcing is limited by the presence of
fixed costs. In particular, suppose that sourcing an input from country c entails paying a fixed cost
fci in units of labor. The profit maximization problem is then given by

πi ≡ max
Σ,y

(p(y)− ui) y − w
∑
c∈Σ

fci

 , (12)

where the unit cost is

ui = 1
ϕi
w1−γ

[
βεi (pD/qD)1−ε + (1− βi)εAi (Σi)1−ε

] γ
1−ε , (13)

and p(y) denotes the demand function. Firms choose their size y and set of imported varieties Σ to
maximize profits.

Albeit conceptually easy, solving this profit maximization problem presents us with two practical
challenges. First, one has to specify the entire set of structural primitives of the model, including
the distribution of prices, qualities and fixed costs across countries, the demand function and the
structure of output markets. Second, even after making such assumptions, the choice of the optimal
sourcing strategy can be computationally difficult.22 The reason is the interdependence between

20This methodology is subject to the caveat that the domestic shares may have changed for reasons unrelated to
the policy under study. This concern, however, is equally relevant for any empirical analysis trying to infer the causal
effect of trade liberalization.

21Opening up to trade might induce firms’ to engage in productivity enhancing activities that directly increase
efficiency ϕ, such as R&D. Such increases in complementary investments are not encapsulated in (11) nor in Proposition
1, which only measure the static gains from trade holding efficiency fixed. To disentangle the dynamic from the static
gains from trade, more structure and data is required - see for example Eslava et al. (2014).

22Note that the extensive margin problem cannot by sidestepped even in cases where the researcher is interested in
computing unit cost changes between two states where the sourcing sets are known - e.g. the current trade equilibrium
and autarky. The reason is that, to evaluate (13), one needs to know the full set of structural parameters. While these
parameters can be in principle estimated, such estimation would typically entail solving for the optimal sourcing set in
(12).
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entry decisions in different import markets.23 When imported varieties are imperfect substitutes,
the cost reduction associated with entering a particular foreign market depends on the quantities
sourced from all other markets - see (5). If foreign inputs differ in both quality and fixed costs, the
profit maximization problem in (12) is in general non-convex and the choice of the optimal sourcing
set requires evaluating all possible sourcing strategies, entailing substantial computational burden
- see Antràs et al. (2014) for conditions under which this issue can be sidestepped and a solution
algorithm.

The benefit of Proposition 1 is that these challenges can be bypassed for certain normative
questions. With micro-data on domestic expenditure shares and the two structural parameters γ
and ε, we can directly measure the endogenous reduction in unit cost arising from input trade at
the firm-level. Not only is the calculation straight-forward but it does not rely on any assumptions
made to make the solution to (12) feasible.

3.2 The Consumer Gains from Input Trade

In this section, we embed the model of firm behavior of Section 3.1 in a macroeconomic environment
and study the aggregate effect of input trade. We focus on the change in consumer prices, i.e. how
much more would domestic consumers pay for the locally produced goods if firms were not allowed
to source their inputs from abroad.24 To isolate the effect of input trade, we abstract from trade
in final goods. That is, we consider an environment where domestic consumers solely benefit from
trade openness indirectly through firms’ cost reductions. The micro result in Proposition 1 above is
crucial as it allows us to measure such firm-level unit cost reductions in the data. To aggregate these
producer gains, we need to take a stand on two aspects of the macroeconomic environment: (i) the
nature of input-output linkages across firms and (ii) the degree of pass-through, which depends on
consumers’ demand system and output market structure. While the former determines the effect of
trade on the price of domestic inputs pD, the latter determines how much of the trade-induced cost
reductions actually benefit consumers.

We consider the following multi-sector CES monopolistic competition environment, which is for
example also used in Caliendo and Parro (2015).25 There are S sectors, each comprised of a measure
Ns of firms which we treat as fixed. There is a unit measure of consumers who supply L units of

23This interdependence of entry decisions makes the extensive margin of imports different from that of exports,
where the sourcing strategy can typically be solved market by market, and has the implication that more productive
firms need not source their inputs from more countries, unless more restrictions are imposed.

24Note that the change in consumer prices does not capture the full effect of input trade on welfare. For the latter,
we need to take into account the resources spent by firms to attain their sourcing strategies and we do so in Section 5
below.

25We adopt a model with perfect pass-through because we lack data on firm-specific prices, which would be necessary
to discipline the extent of pass-through in a more general framework.
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labor inelastically and whose preferences are given by

U =
S∏
s=1

Cαss (14)

Cs =
(ˆ Ns

0
c
σs−1
σs

is di

) σs
σs−1

, (15)

where αs ∈ (0, 1),
∑
s αs = 1 and σs > 1. Firm i in sector s = 1, ..., S − 1 produces according to the

production technology given by (1)-(3) in Section 3.1 above, where the structural parameters ε and
γ are allowed to be sector-specific. As before, we do not assume any particular mechanism of how
the extensive margin of trade is determined nor impose any restrictions on [pci, qci, hi, βi]. That is,
the distribution of prices and qualities across countries and the aggregator of foreign inputs can take
any form. Additionally, these parameters can vary across firms in any way. We assume sector S to
be comprised of firms that do not trade inputs and refer to it as the non-manufacturing sector.26

We assume the following structure of roundabout production. Firms use a sector-specific domestic
input that is produced using the output of all other firms in the economy according to

zDs =
S∏
j=1

Y
ζsj
j and Yj =

ˆ Nj

0
y

σj−1
σj

νjs dν


σj
σj−1

, (16)

where zDs denotes the bundle of domestic inputs, ζsj is a matrix of input-output linkages with
ζsj ∈ [0, 1] for all s and j and

∑S
j=1 ζ

s
j = 1 for all s, and yνjs is the output of firm ν in sector j

demanded by a firm in sector s. In this setting, the price of the domestic input pDs is endogenous
so that domestic firms are affected by trade policy via their purchases of intermediate inputs from
importers.

Building on our result from Section 3.1, we now show that the consumer price index associated
with (14)-(15) can be expressed in terms of observables. Given the CES demand and monopolistic
competition structure, the consumer price index for sector s is given by

Ps = µs

(ˆ Ns

0
u1−σs
i di

) 1
1−σs

= µs

(
pDs
qDs

)γs
×
(ˆ Ns

0

( 1
ϕ̃i

(sDi)γs/(εs−1)
)1−σs

di

) 1
1−σs

, (17)

where µs ≡ σs/ (σs − 1) is the mark-up in sector s and we treat labor as the numeraire. The second
equality follows from (9) above which allows us to express firms’ unit costs in terms of their domestic
expenditure shares (sDi) and efficiency (ϕ̃i). (17) shows that, holding domestic input prices fixed,
the effect of input trade on consumers’ purchasing power is an efficiency-weighted average of the

26We introduce this sector for empirical reasons. In the next section, we consider an application to France where
we do not have data on firm-level imports outside of the manufacturing sector. To make aggregate statements about
input trade, we take the non-manufacturing sector into account. See Section 4 for details.
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firm-level gains. While firm efficiency ϕ̃i is not observed, it can be recovered up so scale from data
on value added and domestic spending as27

vai ∝
(
ϕ̃i (sDi)γs/(1−εs)

)σs−1
. (18)

Combining (17) and (18), the change in the sectoral consumer price index relative to autarky is given
by

ln
(
PAuts /Ps

)
= γsln

(
pAutDs /pDs

)
+ Λs, (19)

where
Λs = 1

1− σs
ln

(ˆ Ns

0
ωis

γs
1−εs

(1−σs)
Di di

)
(20)

and ωi denotes firm i’s share in value added. (19) shows that input trade affects consumer prices
through two channels. First, there is a direct effect stemming from firms in sector s sourcing inputs
internationally, Λs. Second, there is an indirect effect as the price of domestic inputs changes because
of input-output linkages, pAutDs /pDs.

(19) and (20) contain a sufficiency result for the change in consumer prices. Note first that the
direct price reduction Λs can be computed with data on value added and domestic shares. Next,
because of the structure of roundabout production in (16), the change in domestic input prices
pAutDs /pDs is a function of the Λs of all sectors. Hence, the consumer price gains from input trade can
be expressed in terms of observables.

Proposition 2. Let P and PAut be the consumer price indices in the trade equilibrium and autarky.
We define the consumer price gains from input trade as the reduction in the consumer price index
relative to autarky, i.e. G ≡ ln

(
PAut/P

)
. Then,

G = α′
(
Γ (I − Ξ× Γ)−1 Ξ + I

)
× Λ, (21)

where Λ = [Λ1,Λ2, ...,ΛS ], Ξ =
[
ζsj

]
is the S × S matrix of production interlinkages, α is the S × 1

vector of demand coefficients, I is an identity matrix and Γ = diag (γ), where γ is the S × 1 vector
of input intensities.

Proof. See Section 8.2 in the Appendix.

Proposition 2 is the main result of the paper. It shows that the information contained in the
micro-data on domestic spending and value added is sufficient to characterize the consumer price
gains from input trade relative to autarky in the class of models considered in this section. Thus, the
consumer price gains can essentially be read off the micro-data given the parameters for consumer
demand and production. Information about firms’ import environment or firms’ endogenous choice
of their extensive margin of importing is not required.

27This assumes that the data on value added does not record firms’ expenses to attain their sourcing strategies. If
it did, one could express (18) in terms of sales or employment.
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To understand Proposition 2, it is instructive to consider the case of a single sector economy.
Expression (21) then becomes

G = Λ
1− γ , (22)

that is, the consumer price gains are simply given by the direct price reduction Λ, inflated by
1/ (1− γ) to capture the presence of roundabout production.

Finally, Proposition 2 can be generalized to study counterfactuals beyond input autarky. In
particular, consider a policy that changes firms’ domestic expenditure shares from [sDi] to [s′Di]. The
effect of such policy on consumer prices is given by the same expression as in Proposition 2, except
that Λs is now given by

Λ∗s = 1
1− σs

ln

(ˆ Ns

0
ωi
(
sDi/s

′
Di

) γs
1−εs

(1−σs)
di

)
. (23)

In the case of observed policy experiments, the consumer gains can be easily computed as long as
data on domestic shares before and after the change is available. (23) is also useful for unobserved
counterfactuals. In particular, all models within our class will have the exact same normative im-
plications as long as they generate the same counterfactual distribution of domestic shares. While
the underlying import environment matters for the predicted domestic shares, conditional on such
predictions the implied consumer gains are same.

The Bias of Models of Importing

Proposition 2 is a useful organizing tool for the existing models of importing. It shows that, in terms
of their normative implications, existing models differ only in their implied distribution of domestic
shares and value added which translate into different price reductions Λ.

Aggregate Models. Consider first the aggregate models of importing where firms’ domestic ex-
penditure shares are equalized - see Eaton et al. (2011), Caliendo and Parro (2015) and Costinot and
Rodríguez-Clare (2014).28 In these models, the direct price reductions relative to autarky are given
by

ΛAggs = γs
1− εs

ln
(
sAggDs

)
= γs

1− εs
ln

(ˆ Ns

0
ωisDidi

)
, (24)

where sAggDs is the aggregate domestic expenditure share in sector s.29 While these frameworks have
the benefit of only requiring aggregate data, Figure 1 in Section 2 shows that their implication of
equalized domestic shares is rejected in the micro-data, and Proposition 2 shows that such deviation
has aggregate consequences. In particular, (20) and (24) imply that the bias from measuring the

28In our setup, domestic shares are equalized if for example firms have the same sourcing strategy (e.g. in the
absence of fixed costs) and prices, qualities and technology do not vary across firms.

29Note that, because of Cobb-Douglas production, firm value added is proportional to material spending, so that
sAggDs is indeed equal to the aggregate share of material spending allocated towards domestic producers.
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price reduction in sector s through the lens of an aggregate model is given by

Biass ≡ ΛAggs − Λs = γs
εs − 1 × ln


(´ Ns

0 ωis
χs
Didi

)1/χs

´ Ns
0 ωisDidi

 , (25)

where χs = γs(σs−1)
εs−1 . Heterogeneity in import shares induces a bias in the estimates of the gains

from trade of aggregate models, as long as χs 6= 1. The magnitude of the bias depends on the
underlying dispersion in domestic shares and their correlation with firm size - we quantify it in our
empirical application below. The sign of the bias, however, depends only on parameters and not on
the underlying micro-data. In particular, (25) together with Jensen’s inequality directly imply that

Biass > 0 if and only if χs = γs (σs − 1)
εs − 1 > 1. (26)

The economic intuition behind (26) is as follows. Because the current trade equilibrium is observed
in the data, quantifying the gains from trade boils down to predicting consumer prices in the coun-
terfactual autarky allocation - see (17) and (18). Such prices are fully determined from producers’
efficiencies, i.e. ϕ̃σ−1

i . As these are unobserved, they are inferred from data on value added and do-
mestic shares. More specifically, given the data on value added, (18) shows that ϕ̃σ−1

i is proportional
to sχDi. In the same vain as dispersion in prices is valued by consumers whenever demand is elastic,
dispersion in domestic shares is valued as long as χ > 1. In this case, the autarky price index inferred
by an aggregate model is too high, making the gains from trade upward biased.

To fix ideas, consider an example where firms differ in their domestic shares and value added is
equalized across producers. In this case, an aggregate model would conclude that efficiency is also
equalized across firms - see (18). This, however, cannot be the case as the dispersion in domestic
shares implies that efficiency has to vary given a common level of value added. Whether or not
consumers prefer the autarky allocation with equalized efficiency depends on χ. If χ > 1, such
allocation features higher consumer prices and therefore higher gains from trade.

Firm-based Models. On the other side of the spectrum are firm-based models of importing.
These models generate heterogeneity in firms’ import shares, typically via sorting into different
import markets, thereby inducing a joint distribution of import intensity and size. Gopinath and
Neiman (2014), Amiti et al. (2014) and Ramanarayanan (2014) for example assume that firms differ
only in their efficiency and thus generate a perfect negative correlation between domestic shares and
value added conditional on importing. They also imply that all importers are larger than domestic
firms. By assigning the largest unit cost reductions to the most efficient firms, this tends to magnify
the aggregate gains from trade. Figure 2 in Section 2, however, shows that the correlation between
firm size and domestic spending is negative but far from perfect, and that many importers are
small. Because models with a single source of firm heterogeneity cannot match these features of
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the data, they will tend to yield biased estimates of the gains from trade.30 Antràs et al. (2014)
and Halpern et al. (2011) allow for heterogeneity in efficiency and fixed costs and thus generate a
non-trivial distribution of value added and domestic spending. Whether or not the model-implied
distribution is quantitatively consistent with the micro-data and hence informative for normative
questions depends on the particular calibration.

4 Quantifying the Producer and Consumer Gains

We now take the framework laid out above to data on French firms to quantify the gains from input
trade both at the firm and aggregate level. Implementing Propositions 1 and 2 empirically requires
a set of parameters. We deal with their estimation in Section 4.1 and compute the producer and
consumer gains in Section 4.2.

4.1 Estimation of Parameters

Our approach relies on both micro and aggregate data. We use the micro-data to estimate the pro-
duction function parameters, i.e. the material elasticities [γs] and the elasticities of substitution [εs],
as well as the sector-specific demand elasticities [σs]. We identify the input-output structure on the
production side

[
ζsj

]
and the aggregate demand parameters [αs] from the input-output tables. This

allows us also to account for the non-manufacturing sector and doing so is quantitatively important.

Data. The main source of information we use is a firm-level dataset from France. A detailed
description of how the data is constructed is contained in Section 8.3 of the Appendix. Because
we are interested in trade in inputs, we restrict the analysis to manufacturing firms. We observe
import flows for every manufacturing firm in France from the official custom files. Manufacturing
firms account for 30% of the population of French importing firms and 53% of total import value
in 2004. Import flows are classified at the country-product level, where products are measured at
the 8-digit (NC8) level of aggregation. Using unique firm identifiers, we can match this dataset to
fiscal files which contain detailed information on firm characteristics. The final sample consists of an
unbalanced panel of roughly 170,000 firms which are active between 2002 and 2006, 38,000 of which
are importers. Table 9 in the Appendix contains some basic descriptive statistics. We augment this
data with two additional data sources. First, we employ data on input-output linkages in France
from the STAN database of the OECD. Second, we use global trade flows from the UN Comtrade
Database to measure aggregate export supplies which we use to construct an instrument to estimate
the elasticity of substitution ε below.

Identification of α, ζ and σ. We compute the demand parameters αs and the matrix of input-
output linkages

[
ζsj

]
using data from the French input-output tables on the distribution of firms’

intermediate spending and consumers’ expenditure by sector.31 Sectors are classified at the 2-digit
30We quantify such bias in Section 5.3 below.
31See the Online Appendix for a detailed description of how we construct the input-output matrix.
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level. Letting Zsj denote total spending on intermediate goods from sector j by firms in sector s and
Es total consumption spending in sector s, our theory implies

ζsj =
Zsj∑S
j=1 Z

s
j

and αs = Es∑S
j=1Ej

. (27)

We aggregate all non-manufacturing sectors into one residual sector, which we denote by S, and
construct its consumption share αS and input-output matrix ζSj directly from the Input-Output
Tables.

Our dataset does not have information on firm-specific prices but only revenues. We therefore
use industry-specific average mark-ups to get the demand elasticities [σs]. In the model, mark-ups
in sector s are equal to σs/ (σs − 1). As in Oberfield and Raval (2014), we identify mark-ups from
firms’ ratios of revenues to total costs. We calculate total costs as the sum of material spending,
payments to labor and the costs of capital. We compute averages at the sector level to identify σs.

Table 1 below contains the results. Column three reports the consumption share αs for each sector
in France. The non-manufacturing sector is important as it account for a large share of the budget of
consumers. Column four reports the demand elasticities σs which, consistent with the literature, are
estimated at around 3. For brevity, we report the input-output matrix ζsj in the Online Appendix.

[Table 1 here]

Estimation of ε and γ. Of particular importance are the elasticities of substitution εs and
the intermediate input shares γs, as they directly affect the producer gains. To understand our
identification strategy, note that firm output can be written as32

yis = ϕ̃is
− γs
εs−1

Di kφksi lφlsi mγs
i ×B (28)

where mi is total material spending by firm i and B collects all general equilibrium variables, which
are constant across firms. By expressing output in terms of spending in materials instead of quan-
tities, (28) shows that we can estimate εs by treating the domestic share as an additional input
in a production function estimation exercise.33,34 We also see that the domestic share is akin to a
productivity shifter.

Because we do not observe firm-specific prices, we rely on the demand structure assumed in
Section 3.2 and express (28) in terms of firm revenue

32In this section, we augment the production function considered in Section 3 to include capital, i.e. yis =
ϕik

φks lφlsxγs , where φks and φls denote the capital and labor output elasticities in sector s.
33Note that it is common in the literature to rely on material spending as a measure of input use, as quantities are

rarely observed. (28) shows that in this case the domestic expenditure share turns out to be the appropriate deflator
for material spending. Not controlling for the domestic share therefore results in biased estimates (De Loecker and
Goldberg, 2013).

34Because our data does not contain a reliable measure of quality-adjusted input prices, we do not estimate ε from
the firm’s import demand system (6)-(8).

16



ln (Revis) = δ + φ̃ksln (ki) + φ̃lsln (li) + γ̃sln (mi) + ln (ϑi) , (29)

where the productivity residual ϑi is given by

ln (ϑi) = 1
1− εs

γ̃sln (sDi) + σs − 1
σs

ln (ϕ̃i) (30)

and γ̃s = σs−1
σs

γs and φ̃ks and φ̃ls are defined accordingly.
We use equations (29) and (30) to estimate εs and γs following three complementary approaches.

The first two methods estimate (29) and (30) separately. They only differ in the way in which the
output elasticities [φks, φls, γs] are obtained from (29). We consider both a factor shares approach
and a proxy method. We then use such elasticities to construct productivity residuals ln (ϑi) and use
(30) together with data on domestic shares to estimate εs. To increase the power of the estimation,
we pool firms from all sectors together and estimate a single ε. The third approach treats the
domestic share as an additional input and estimates all parameters in (29)-(30) simultaneously. In
this approach we allow for sector-specific εs.

Consider first the approach based on observed factor shares, which is a simple and easy-to-
implement benchmark. The Cobb-Douglas production structure implies that

γ̃s = mi

piyi
, (31)

so that we can measure γ̃s as the average share of material spending across firms. We can similarly
measure φ̃ks and φ̃ls, and hence construct the productivity residuals ln (ϑi) from (29) up to an
inconsequential constant. In a second step, we then use the estimated γ̃s, the productivity residuals
and the data on domestic shares to estimate equation (30).

Clearly, we cannot estimate (30) via OLS as the required orthogonality restriction fails: sD is
not orthogonal to efficiency ϕ under most reasonable models of import behavior. In particular, more
efficient firms are likely to sort into more and different sourcing countries and this variation in the
extensive margin of trade may induce variation in firm-specific price indices and hence domestic
shares. Hence, we estimate ε from (30) using an instrumental variable strategy. In particular, we
follow Hummels et al. (2011) and instrument sD with shocks to world export supplies, which we
construct from the Comtrade data. More precisely, we construct the instrument

zit = ∆ln
(∑
ck

WESckt × sprecki

)
, (32)

where WESckt denotes the total exports of product k from county c in year t to the entire world
excluding France, sprecki is firm i’s import share on product k from county c prior to our sample, and
∆ denotes the change between year t − 1 and year t. Hence, zit can be viewed as a firm-specific
index of shocks to the supply of the firm’s input bundle. Movements in this index should induce
variation in firms’ domestic shares that are plausibly orthogonal to firm efficiency. Intuitively, if we
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see China’s exports of product k increasing in year t, French importers that used to source product
k from China will be relatively more affected by this positive supply shock and should increase their
import activities. Using this source of variation in import prices at the firm-level, we can identify
the elasticity of substitution ε. We estimate (30) in first differences using (32) to instrument for the
domestic share according to the following specification

∆ln
(
ϑ̂ist

)
= δs + δt + 1

1− ε ×∆γ̃sln
(
sDist

)
+ o′istξ + uist, (33)

where δ are sector and year fixed effects, oist is a vector of firm-level controls and ∆ln
(
ϑ̂ist

)
and

∆γ̃sln (sDist) are the changes in firm residual productivity and domestic shares respectively, which
are instrumented by (32). We define products at the 6-digit level and take firms’ respective first
year as an importer to calculate the pre-sample expenditure shares sprecki . As stated above, to increase
statistical power we estimate a unique ε from (33) by pooling firms from all sectors together.

As an alternative to the factor shares approach, we employ a proxy method from the production
function estimation literature, akin to Levinsohn and Petrin (2012), to obtain the output coefficients
in equation (29). We assume labor to be a dynamic input, which seems plausible for the French
labor market, and estimate the obtained equation using GMM as in Wooldridge (2009) to arrive at
estimates of the vector of coefficients [φks, φls, γs]. We experiment with the standard Cobb-Douglas
specification, as well as a more flexible translog specification where we continue to assume a constant
output elasticity for intermediate inputs but allow for second-order terms in capital and labor. The
second step is as in our previous approach: we construct productivity residuals ln (ϑi) for each firm
and estimate ε from (33) using the instrumental approach described above. Hence, if the production
function estimation were to give us the same [φks, φls, γs] as the factor shares approach, the implied
estimate for ε would be numerically identical.

Our third method consists of estimating firms’ production function with an integrated GMM
approach. Instead of treating (29) and (30) as separate estimation equations, we estimate the firms’
production function in a single step with four inputs and again follow Wooldridge (2009) to estimate
the four parameters via GMM. We follow the literature in using lagged values of capital, labor and
materials to proxy for ϕ, and two-years lagged values of intermediate inputs as an instrument for
current intermediate inputs (the only static input). We use the trade instrument discussed above to
account for the endogeneity of firms’ domestic shares.

The results of the three estimation approaches for ε are reported in Table 2 and Figure 3 below.
Table 2 contains the estimates of ε using the factor shares approach and the proxy method based on
Levinsohn and Petrin (2012) and Wooldridge (2009).35 For the latter procedure, we report the results
based on both the Cobb Douglas and the more general translog specifications. In the respective first
column, we show the first stage relationship between changes in world export supply zit and firms’
changes in domestic spending. Reassuringly, there is a negative relationship that is statistically
significant, i.e. firms whose trading partners see an increase in their total world exports reduce

35For brevity, we report the estimates of the other production function parameters in the Online Appendix.
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their domestic spending.36 Turning to the results for ε, we see that the different procedures yield
relatively similar results as the estimates lie between 1.7 and 2.4.37 In particular, the point estimates
remain relatively unchanged when we estimate the second stage equation on importing firms only.
Note, however, that the standard errors increase substantially as we lose a large amount of data by
conditioning on import status.38

[Table 2 here]

[Figure 3 here]

The results of the integrated GMM approach are summarized in Figure 3. Because we estimate
firms’ production function for each industry, this procedure gives sector-specific estimates of ε. We
depict both the point estimates and confidence intervals based on two standard deviations. While we
lack precision in some industries, the point estimates are mostly in the same ballpark as the pooled
results from above.39,40

For the remainder of the paper, we take the estimate stemming from the factor shares approach,
i.e. ε = 2.38, as the benchmark. While the two-step approaches estimate (33) in first differences,
the one-step GMM approach treats firms’ domestic shares as an explicit input and estimates the
production function in levels. Conceptually, we prefer the identification strategy in first differences
as we find the underlying exogeneity assumptions more plausible.41 It is nevertheless comforting to see
that all these approaches yield consistent results. While we lock in to the factor shares estimate, we
report confidence intervals for all quantitative results which take into account the sampling variation
in this benchmark estimate. Note additionally that our choice of benchmark ε is conservative as far
as the magnitude of the gains from trade is concerned, since the unit cost reductions are decreasing
in ε.

36The reason why the first stage results are not numerically equivalent across the different specifications is that the
estimated material elasticity is different. Recall that the independent variable is ∆γ̃sln

(
sDist
)
.

37Our estimates are close to the ones of Antràs et al. (2014) who rely on cross-country variation.
38In Section 8.4 in the Appendix, we provide further robustness checks to our estimates of ε, which lead to similar

conclusions. In particular, we keep the year used for the pre-sample weights sprecki fixed at 2001 for all firms.
39Kasahara and Rodrigue (2008) find estimates of the elasticity of substitution in the range of 3.1 to 4.4 using a

related approach for Chilean data. However, they do not use an external instrument for firms’ imported intermediates.
Halpern et al. (2011) use Hungarian data and derive a production function equation analog to (29)-(30), as well as an
import demand equation. They find an elasticity of substitution of 7.3. The main difference with our approach is that
they obtain the parameters of their structural model, namely the elasticity of substitution and the quality of foreign
varieties, by simultaneously estimating the production function and import demand equations. Because both of these
equations are derived after solving for the extensive margin of trade, they only hold under restrictive assumptions. In
contrast, we identify ε solely from (29)-(30) by using exogenous variation in input supplies. Hence, we can estimate ε
without taking a stand on how the extensive margin of trade is determined.

40This suggests that the relatively low value for ε found in the pooled factor shares approach is not a result of
sectoral aggregation. This is in contrast to estimations performed on aggregate data, which find a heterogeneity bias
(Imbs and Mejean, 2015).

41Another reason why the factor shares or the two-step GMM approaches may be preferable to the one-step GMM
method is that in the latter there are sectors for which we cannot reject εs < 1, a feature that leads to the prediction
that all firms in such sector ought to be importers.
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4.2 Results

With the structural parameters at hand, we now quantify the gains from input trade in France. We
proceed as in the theory. We follow Proposition 1 and use data on domestic expenditure shares to
measure the producer gains from input trade, i.e. distribution of unit cost reduction across firms. We
then augment this data with information on firm size and use Proposition 2 to measure the consumer
price gains from input trade. There we also exploit our decomposition of the gains from trade in
expression (25) to quantify the importance of using the micro-data by comparing our results to an
analysis based on aggregate data.

Input Trade and Producer Gains. Given our estimates of ε and γs and the micro-data on
firms’ domestic shares, Proposition 1 states that the unit cost reductions from input trade are given
by γs

1−ε ln (sD). We depict these producer gains in Figure 4 and summarize them in Table 3. We see
that there is substantial dispersion in the gains from trade. While the median firm would see its unit
cost increase by 11.2% if moved to autarky, firms above the 90th percentile of the distribution would
experience losses of 85% or more. According to Proposition 1, any model within the class covered in
Section 3.1 will arrive at exactly the same conclusions about the distribution of the gains from trade
at the micro-level, as long as it matches the micro data on domestic shares and utilizes the same
values for γs and ε.

[Figure 4 here]

[Table 3 here]

We can also use the micro-data to learn about firm characteristics that are correlated with the
producer gains. In particular, consider the following regressions:

γs
1− εln (sDist) = δs + δt + o′istψ + uist, (34)

where δs and δt are industry and time fixed effects and oist is a vector of firm characteristics. To
interpret ψ, recall from (8) that the observed domestic shares can reflect firm-variation in exogenous
“import capabilities” (such as prices [pci/qci] or the import bias βi) and firms’ endogenous sourcing
strategies Σi. The results are contained in Table 4 and are intuitive. Bigger firms, as measured
by either value added or employment, see higher gains. Being an exporter or a member of an
international group is associated with a reduction in the unit cost of 8.5% and 14.8%, respectively.
When we restrict the analysis to the sample of importers, the positive relation between firm size and
the producer gains becomes substantially weaker. This is consistent with the pattern documented
in Section 2 above which showed a mild correlation between import intensity and value added for
importers. Next, we consider the role of the firm’s sourcing strategy, which we measure by the average
number of countries that the firm sources its products from. According to the theory of Section 3,
firms source their inputs internationally to reduce their unit cost. Consistent with the theory, we
find a strong positive relation between firms’ extensive margin of importing and the producer gains.

20



Note that the importance of other firm characteristics is diminished once the number of varieties is
controlled for.42

[Table 4 here]

Input Trade and the Consumer Price Gains. We now have all the ingredients required
by Proposition 2 to quantify the effect of input trade on consumer prices. Using firm-level data
on domestic expenditure shares and value added together with the parameters estimated above, we
compute the sector-specific direct price reductions Λs given in (20). We then calculate the consumer
price gains by solving the linear system in (21). Table 5 contains the results. We find that French
consumer prices in the manufacturing sector would be 27.5% higher if French producers were forced
to source their inputs domestically. When the price of the non-manufacturing sector is taken into
account, the consumer price gains amount to 9%.43 The reason why these economy-wide gains are
smaller is that the non-manufacturing sector experiences only a 3% price reduction but accounts for
70% of consumers’ budget - see Table 1.

In Table 5, we also report the consumer price gains predicted by a representative-firm approach
that only uses data on domestic spending at the sector level - see (24). This aggregate approach
implies gains of 31.4% and 9.9% in the manufacturing sector and the entire economy, respectively.
Ignoring the heterogeneity in firms’ import behavior within sectors therefore results in an over-
estimation of the consumer price gains by 3.4 and 1 percentage points for the manufacturing sector
and the entire economy, respectively. The aggregate approach is upward biased because the estimated
parameters imply that, for most sectors, Λs is a convex aggregator of firms’ domestic shares - see
(25)-(26).

[Table 5 here]

Importantly, there is a second source of bias that arises when using an aggregate approach which
pertains to the “correct” elasticity of substitution ε. While we treat ε as a production function
parameter and estimate it from micro-data, aggregate models often estimate ε from a gravity equation
using aggregate trade flows. While there is a large literature concerning this particular parameter44,
most aggregate approaches find estimates that are larger than our preferred estimate of 2.38.45

Costinot and Rodríguez-Clare (2014) for example use a trade elasticity of four as their benchmark
value. As the implied gains from trade are decreasing in the elasticity of substitution, such choice

42In particular, firm size is substantially negatively correlated with import spending holding the number of imported
varieties fixed. This is intuitive. If a small firm decides to source from the same number of sourcing countries as a
large firm, then it is likely that the small firm is a proficient importer, which manifests itself in a low share of domestic
spending.

43Formally, the economy-wide gains PAut/P are related to the gains in the manufacturing sector PAutM /PM via
PAut/P =

(
PAutM /PM

)1−αS (PAutS /PS
)αS , where αS is the expenditure share in the non-manufacturing sector.

44See e.g. Simonovska and Waugh (2013, 2014).
45Recall that our benchmark was chosen conservatively, as all other estimates of ε in Table 2 are smaller. See also

Goldberg et al. (2010) for indirect evidence on the low substitutability between domestic and imported inputs for Indian
manufacturing firms.
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would lead to substantially smaller gains from trade. In Section 8.5 of the Appendix, we redo the
analysis of Table 5 for a range of values of ε spanning the estimates from the literature. Moving to
ε = 4, for example, tends to reduce the consumer price gains from trade of the aggregate approach
by 50%. This “elasticity bias” can therefore be substantial.

We also use the micro-data to quantify our confidence in the estimates of the gains from input
trade. Table 5 reports the 90-10 confidence intervals of the bootstrap distribution of the point
estimates in italics.46 Note that the uncertainty in the point estimates stem from two sources. First,
because we base our analysis on a large but finite sample, there is uncertainty in our aggregate
statistics for given parameters. Second, the structural parameters ε, γs and σs are estimated with
error. We see that these two forces induce quite a bit of variation in the estimates. With 80%
probability, the consumer price gains in the manufacturing sector lie between 21% and 36% and the
gains for the entire economy lie between 7% and 12%.47 We also find that the aggregate approach
yields more uncertain estimates (second row) and leads to an over-estimation of the gains with 80%
probability (third row). A graphical depiction of this sampling uncertainty is contained in Figure
5. We see that the bootstrap distribution of the consumer price gains using the aggregate approach
features a thicker right tail (upper panels) and the resulting bias has the majority of its mass on
positive numbers (lower panels).

[Table 6 here]

Table 6 reports the gains by sector and provides a decomposition to isolate the importance of
production linkages across sectors. We first report the sectoral consumer price gains, PAuts /Ps, which
measure the change in the price of the output bundle of sector s. We find substantial heterogeneity
in the effect of input trade across sectors: while e.g. prices for textile products would be 56% higher
if producers were not allowed to source their inputs from abroad, this effect is only 18% for metal
products. We then decompose these price changes into the direct price reduction from firms in sector
s sourcing internationally, Λs, and the indirect gains stemming from firms in sector s buying domestic
inputs from other firms who in turn may engage in trade, pAutDs /pDs.48 We find that interlinkages are
important as they account for roughly 50% of the sectoral price gains. Note also that the importance
of interlinkages varies substantially across industries as a result of the underlying heterogeneity in
the input-output matrix: sectors that rely on relatively open sectors more intensively benefit more
from input trade as their upstream suppliers experience larger unit cost reductions.

We also assess the importance of interconnections by considering the case with no cross-industry
input-output linkages, i.e. where each sector uses only its own products as inputs.49 In this case, we

46We explain the details of the bootstrap procedure in the Online Appendix. A sketch of the procedure is as follows.
For each bootstrap iteration, we construct a new sample of the French manufacturing sector by drawing firms from the
empirical distribution with replacement. We then redo the analysis of Section 4.1 and obtain new estimates for the
structural parameters. Finally, for each iteration, we recalculate the consumer price gains and the other statistics of
interest.

47Given the large sample size, most of the uncertainty stems from the variation in the structural parameters and
not from the re-sampling of firms. See Figure 8 in the Online Appendix.

48Formally, pDs is the sector-specific price index of a unit of the bundle of domestic inputs, which is an aggregator
of all the goods produced locally, see (16).

49In this case, the matrix of input-output linkages is given by ζsj = 0 for j 6= s and ζjj = 1.
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find a point estimate for the consumer prices gains from trade of

G =
S∑

s=1
αs

Λs

1− γs
= 12%.

That is, shutting down input trade would increase consumer prices by 12%. Compared to the actual
gains of 9%, the economy without interlinkages over-estimates the aggregate gains by about a third.
The reason is that the non-manufacturing sector is not only important for final consumers but also
as a provider of inputs to other manufacturing firms. As this sector is not a direct beneficiary of
foreign sourcing, such linkages actually dampen the aggregate effect of input trade.

Finally, Table 6 also contains the direct price reductions that arise from a representative firm
model, ΛAggs . In line with the results of Table 5, in 12 of the 18 manufacturing sectors the gains
based on aggregate data are upward biased. The reason for this pattern goes back to the condition
in (26) which characterizes the sign of the bias as a function of parameters. It turns out that for
most sectors the estimated σs and γs satisfy the condition for the bias to be positive. Note also that
the bias can be quite substantial. Consider for example the office and computing machinery sector.
While the aggregate approach would imply a direct price reduction of 37%, the exact firm-based
formula tells us that this number should be only 20%.

5 Input Trade and Welfare

So far, we quantified the effect of input trade on consumer prices. By exploiting the sufficiency results
in Propositions 1 and 2, we were able to measure the change in consumer prices directly from the
micro-data. These consumer price gains, however, may not capture the full impact of input trade
on welfare as they do not take into account the resources spent by firms to attain their sourcing
strategies. To measure the welfare consequences of input trade, we therefore need to take a stand on
how firms’ determine their extensive margin of trade and quantify such resource loss in the context
of a calibrated model. To this end, we consider a model where foreign sourcing is limited by the
presence of fixed costs and calibrate it to French micro-data.

5.1 A Model of Fixed Costs

We now go back to the example with fixed costs of Section 3 - see (12). In this environment,
firms choose their sourcing strategy by trading off the import-induced reduction in unit costs vs the
payment of fixed costs. For expositional simplicity, we consider a one-sector version of the model.50

As discussed above, computing firms’ optimal sourcing strategies can be challenging when prices,
qualities and fixed costs vary by country in an arbitrary way. To ensure tractability, we assume
that the fixed cost of sourcing is constant across countries, i.e. fc = f for all c. In this case, the
firm selects its sourcing countries based purely on price-adjusted quality and the sourcing strategy

50See the Online Appendix for the analysis with multiple sectors.
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reduces from a set Σ to a scalar, a price-adjusted quality cutoff.51 Furthermore, we assume there is
a continuum of countries so that this cutoff can be characterized by a first order condition. Finally,
we impose the following functional form assumptions that ensure a parsimonious characterization of
the firm’s problem.

Assumption 1. Consider the environment above and assume the following:

1. Imported inputs are combined according to:

xI =
(ˆ

c∈Σ
(qczc)

κ−1
κ dc

) κ
κ−1

. (35)

2. Country quality is Pareto distributed:

G (q) = Pr (qc ≤ q) = 1− (qmin/q)θ for q ≥ qmin,

and θ > 1 and qmin > 0.

3. Foreign prices pc and qualities qc are related by pc = qνc where ν ≤ 1.

4. The following parametric condition is satisfied: (κ− 1) (1− ν) < θ.

The isoelastic relation between prices and qualities ensures that price-adjusted qualities q/p =
q1−ν are increasing in country quality so that firms import high quality inputs. This, together with
the Pareto distribution for country quality and the CES aggregator for the foreign bundle, imply
that the import price index, given by equation (5) above, takes a convenient power form:

A (Σ) =
(ˆ

c∈Σ
(pc/qc)1−κ dc

) 1
1−κ

= zn−η ≡ A (n) , (36)

where n is the share of countries the firm sources foreign inputs from52 and z and η are “auxiliary”
parameters which depend on the underlying parameters governing import prices ν, the distribution
of quality (qmin, θ) and the elasticity of substitution across foreign varieties κ.53 Thus, the underlying
structure of the import environment matters for the firm’s problem only through z and η. In this
way, knowledge of the deep parameters (qmin, θ, κ, ν) is irrelevant for all aggregate outcomes as long
as (z, η) are known.54

Under the above assumptions, the firm’s profit maximization problem is given by:
51More precisely, if country c with price-adjusted quality qc/pc is an element of Σ so are all countries c′ with

qc′/pc′ > qc/pc. See Antràs et al. (2014) for a solution method that does not require this assumption.
52Note that, given the distribution of country quality, the firm’s sourcing strategy can be equivalently described by

the mass of countries sourced n or a quality cutoff q.
53See Section 8.6 in the Appendix for the derivation of (36) and precise expressions for z and η. Note that the

parametric condition in item 4 of Assumption 1 is required to compute the integral in (36).
54This, however, does not mean that the degree of quality heterogeneity (θ) or the substitutability of inputs (κ) do

not have a role in shaping firms’ import demand. For example, it can be easily shown that quality diversity and input
substitutability decrease z.
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π = max
n

{
u (n)1−σ ×B − w (nf + fII (n > 0))

}
, (37)

where fI is a fixed cost to start importing55, I (·) is an indicator of import status, and the unit cost
function is given by

u(n) ≡ 1
ϕ
w1−γ

[
(pD/qD)1−ε + z1−εn−η(1−ε)

] γ
1−ε , (38)

and B ≡ 1
σ

(
σ
σ−1

)1−σ
P σ−1S, with P and S denoting the consumer price index and aggregate spend-

ing, which are determined in general equilibrium.56 (37)-(38) show how the assumption of constant
fixed costs across countries substantially simplifies the extensive margin problem: conditional on
importing, the optimal sourcing strategy n is given by the solution to a first order condition. In the
Appendix, we fully characterize the solution to this problem. There we also show that, conditional
on importing, the optimal mass of sourcing countries n is increasing in ϕ and decreasing in f .57

As argued above, the joint distribution of firm size and import intensity contains crucial informa-
tion about the gains from input trade. To generate the rich distribution shown in Figure 2 of Section
2, we have to allow for (at least) two sources of firm heterogeneity - we choose efficiency ϕi and fixed
costs fi. As ϕi and the endogenous unit costs reduction through input trade are complements, there
is a fixed-cost-specific efficiency cutoff ϕ (fi) above which firms select into importing. This generates
overlap in the size distribution of importers and non-importers. Furthermore, because the optimal
sourcing strategy ni depends on both ϕi and fi, the model generates variation in import intensity
conditional on size. In contrast, a model with a single source of heterogeneity would generate a
one-to-one assignment between size and import intensity, as well as size and import status - features
that are counterfactual in the French data.

To close the model, we impose equilibrium in the labor market and balanced input trade between
the domestic economy and the rest of the world.58 We also assume that foreigners demand the
output of local firms with the same CES demand structure as domestic consumers and producers
((14)-(15))59 and that the supply of foreign inputs from country c is perfectly elastic at price pc.
Letting yROWi be the foreign demand for firm i’s production, balanced trade requires that

ˆ
i
piy

ROW
i di =

ˆ
i
(1− sDi)midi, (39)

where mi denotes material spending of firm i, so that (1− sDi)mi is firm i’s spending on imported
varieties, and pi is firm i’s price.

55Given our functional form assumptions, it is necessary to have a fixed cost to start importing fI to guarantee the
existence of non-importers.

56In this section, we assume that βi is constant across firms.
57See Section 8.6 of the Appendix.
58We abstract from trade in final goods. In this single sector economy with roundabout production, domestic inputs

and final goods are equivalent. This is no longer the case with multiple sectors, see the Online Appendix.
59This simplifies the problem of local producers, which is given by (37)-(38), where the demand of their different

customers (consumers, local firms and foreigners) can be aggregated into a single iso-elastic demand function. The
term B in (37) incorporates the sum of spending across the three types of customers.
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Definition 1. An equilibrium is a set of prices w, [pi], labor demands for production and fixed costs[
li, l

F
i

]
, differentiated product quantities, consumption levels and foreign demands

[
yi, ci, y

ROW
i

]
, do-

mestic and international input demands by local firms [yvi] , [zci] and sourcing strategies [ni] such
that:

1. Firms maximize profits given by (37)-(38),

2. Consumers maximize utility given by (14) and (15) subject to their budget constraint
ˆ
i
picidi = wL+

ˆ
i
πidi, (40)

3. Trade is balanced (39),

4. Labor and good markets clear

L =
ˆ
i

(
li + lFi

)
di

yi = ci + yROWi +
ˆ
ν
yvidv.

The following proposition characterizes the full gain in consumer welfare relative to autarky.

Proposition 3. Consider the above setup and let W and WAut denote the total welfare in the trade
equilibrium and autarky respectively. Then

W

WAut
= PAut

P
×
(
L−
´
i l
F
i
di

L

)
. (41)

Proof. See Online Appendix.

Proposition 3 shows that the welfare gains from input trade consists of two components. First,
there is the reduction in consumer prices associated with input trade, which is captured by the term
PAut/P > 1. This was the focus of Sections 3-4 above. Second, there is the resource loss associated
with attaining the equilibrium sourcing strategies, captured by the second term in expression (41).
When foreign sourcing is costly, there are fewer workers left for production.60

5.2 Quantifying the Welfare Gains

We now have all the ingredients in place to estimate the full welfare effects of input trade along the
lines of Proposition 3. A natural requirement for the structural model is to match the consumer price
gains from trade which are a component of welfare, as shown by (41). It follows from Proposition
2 that this is ensured by targeting the joint distribution of value added and domestic expenditure

60While we calculate
´
i
lF
i
di within a model of fixed costs, we note that (41) is consistent with other extensive margin

mechanisms. For example, if importers found their trading partners through a process of network formation, (41) would
still hold but the environment to calculate

´
i
lF
i
di would be different.
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shares. Our strategy is as follows. We use the estimates of ε, γ and σ from Section 4.1 above61

and estimate η directly from the micro-data. Recall that η determines the price index of the import
bundle - see (36)- and hence the demand for foreign varieties.62 We identify this parameter from the
cross-sectional relationship between firms’ extensive margin of trade and their domestic shares. Next,
we parametrize the distribution of firm efficiency and fixed costs as a joint log-normal distribution(

ln (ϕ)
ln (f)

)
∼ N

((
µϕ

µf

)
,

(
σ2
ϕ ρσϕσf

ρσϕσf σ2
f

))
, (42)

where ρ controls the correlation between efficiency and fixed costs. We normalize µϕ and calibrate
the rest of the parameters in (42) to match salient features of the joint distribution of value added
and domestic expenditure shares. Finally, we choose the fixed cost of being an importer fI to match
the share of importers in the French population.

Estimation of η. As seen from (36), η parametrizes the sensitivity of the import bundle price-
index with respect to firms’ extensive margin of trade (n). Because import prices map into import
spending, we rely on the cross-sectional relation between firms’ domestic expenditure shares and the
extensive margin to identify η. More specifically, (36) implies that the domestic expenditure share
is given by

sD (n) =
(

1 +
(
pD
qD

1
z
nη
)ε−1

)−1

. (43)

(43) predicts a log-linear relation between n and the term (1− sD) /sD, with a slope given by η. At
this point, we need to take a stand on what the counterpart of n is in the data. We focus on the
number of countries the firm sources its products from, i.e. the number of foreign varieties.63 We
run the following regression:

ln

(1− sDist
sDist

)
= δs + δt + δNK + η (ε− 1) ln (nist) + uist, (44)

where nist denotes firm i’s average number of countries per product sourced, δNK contains a set
of fixed effects for the number of products sourced and δs and δt are sector and year fixed effects.
Hence, we identify η from firms sourcing the same number of products from a different number of
supplier countries. We measure products at the 8-digit level. Section 8.7 in the Appendix contains
the results of estimating (44) with a variety of specifications. Our preferred specification yields a

61Section 4.1 provides estimates of σ and γ by sector. In this section, we use value-added weighted averages of these
sectoral estimates.

62While the import-price index (36) depends also on z, it turns out that this parameter is not required for the
calibration of the model. See the Online Appendix.

63This notion of “varieties” is widely used in the literature - see e.g. Broda and Weinstein (2006) and Goldberg et al.
(2010). Moreover, the choice of the number of products sourced may be determined to a large degree by technological
considerations, while the demand for multiple supplier countries within a given product category may plausibly stem
from love-for-variety effects, which are at the heart of the mechanism stressed by our theory. However, we note that
the analysis that follows can be done under alternative interpretations of n.
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value of η of 0.382 that is precisely estimated.

Calibration. To calibrate the five remaining structural parameters (µf , σf , σϕ, ρ, fI) we target the
following five moments: (i) the aggregate domestic share of the French manufacturing sector, (ii) the
share of importing firms, (iii) the standard deviation of log value added , (iv) the standard deviation
of log domestic shares and (v) the correlation between log value added and log domestic shares.
While all parameters are calibrated jointly, the average level of fixed costs (µf ) controls mostly the
aggregate domestic share, the fixed cost of importing (fI) is mostly identified from the share of
importers and the dispersion in fixed costs (σf ) and efficiency (σϕ) from the dispersion in domestic
shares and value added, respectively. Finally, the correlation between efficiency and fixed costs (ρ) is
disciplined by the correlation between value added and domestic spending.64 Note that, by explicitly
targeting the economy’s aggregate domestic share, we can again compare our results to those of an
aggregate approach where the moments from the micro-data are not used.

Table 7 contains the results of the calibration and shows that the model can be calibrated to
match the moments accurately. In particular, note that the correlation between firm efficiency and
fixed costs turns out to be positive. This helps to match the far from perfectly negative correlation
between value added and domestic shares in the data. We show in Section 8.8 of the Appendix that
the calibrated model is also able to match a number of non-targeted moments relatively well.65

[Table 7 here]

Welfare Gains from Input Trade. With the calibrated model at hand, we now compute the full
welfare gains from input trade. Table 8 contains the results. The first column shows that the model-
predicted consumer price gains are very close to those measured in the data.66 This should not come
as a surprise since such gains are a function of the joint distribution of value added and domestic
shares which is a direct calibration target. Column two contains the main result of this section: the
full welfare gains from input trade between the current trade equilibrium and autarky are predicted
to be 17.54%. Thus, we see that only about half of the consumer price gains translate into welfare
gains once the resources spent in fixed costs are taken into account. The reason is that, as seen in
column three, a move to autarky would free up about 15% of the labor force, which counteracts the
increase in prices.

[Table 8 here]
64We describe the algorithm used to calibrate the model in the Online Appendix.
65While our calibration targeted moments for the full populations of firms, Section 8.8 of the Appendix reports

various moments of the joint distribution of size and import intensity for importers.
66The number reported in Table 8 for the French data comes from applying the one-sector consumer price gains

formula (22) to the Manufacturing sector pooling all sub-sectors together. Additionally, we leave the non-manufacturing
sectors out of the analysis. For these reasons, the price-index gains reported in Table 8 do not coincide with those
reported for the Manufacturing sector in Table 5 above.
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5.3 The Importance of Domestic Shares

In this subsection, we assess the value of the micro-data on domestic shares for estimating the
gains from input trade. Note that the analysis of Section 4 to measure the producer and consumer
price gains, as well as the calibration exercise of Section 5.2 to quantify the welfare gains, both
relied directly on the domestic share data. When such data is not available, quantifying any type
of gains from input trade - i.e. changes in producer unit costs, consumer prices or full consumer
welfare - requires calibrating a structural model of importing. The role of the model is to generate a
distribution of domestic expenditure shares. A natural question is: how well does a standard model
of fixed costs do in predicting such shares?

To answer this question, we consider the following simple exercise. We calibrate the model of
Section 5.1 without targeting the moments associated with domestic expenditure shares, i.e. the dis-
persion of domestic shares and their correlation with value added. Accordingly, we set the dispersion
in fixed costs and their correlation with efficiency both to zero, i.e. σf = ρ = 0. We continue to
target the dispersion in value added. Note that firm efficiency is the single source of heterogeneity
in this model.67

We report the results in Table 15 in Section 8.8 of the Appendix, where the baseline calibration
is also displayed for comparison. The calibrated parameters in the model without data on domestic
shares - henceforth NSD - imply aggregate gains from trade that are upward biased relative to those
of the baseline. In particular, the NSD model over-predicts both the consumer price and the welfare
gains from trade relative to the baseline. This is intuitive. By relying on efficiency as the single source
of heterogeneity, the NSD model generates a perfectly negative correlation between firm efficiency
and the domestic share. This means that firms with higher efficiency experience larger reductions in
their unit costs, a feature that tends to make input trade more attractive. This manifests itself as a
counterfactually strong negative correlation between value added and domestic shares. The resulting
biases in the estimates of the gains from trade can be quantitatively meaningful, of about 14% for
the consumer price gains and 24% for welfare.

6 Conclusion

Firms around the world routinely engage in input trade to reduce their costs of production, thereby
benefiting domestic consumers. Quantifying the gains from input trade, however, has been limited
by an inherent difficulty. As firms differ vastly in the intensity with which they participate in
international markets, aggregate trade models are inapplicable. One therefore has to resort to firm-
based models of importing to study the normative implications of input trade. In this paper, we
identify the aspects of the data that are crucial to credibly doing so.

We first focus on the effect of input trade on consumer prices. We show that, in a class of models
of importing, the joint distribution of firm size and import intensity fully determines the change
in consumer prices relative a situation of input autarky. Importantly, these data, together with a

67This exercise is in the spirit of the ones in Gopinath and Neiman (2014) and Ramanarayanan (2014).
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limited set of parameters, is all that is required. To derive this result, we exploit the dichotomy
between the intensive and extensive margins of importing that is present in a wide class of models.
This allows us to focus on firms’ cost minimization problem and apply a sufficiency statistic approach
at the firm level. In particular, we can measure changes in firms’ unit costs without specifying the
details of the import environment or the extensive margin. We then turn to a broader notion of
welfare that also takes into account the change in consumers’ income due to the change in firms’
sourcing strategies. To quantify such change in income, we need to commit to a particular model of
the extensive margin and fully specify the import environment. In the context of a standard model
with fixed costs, we show that matching the micro data on firm size and import intensity significantly
affects the measurement of the welfare gains from input trade.

In an application to French data, we find substantial variation in the benefits from international
sourcing across firms. While the median importer would see its costs increase by 11% if the French
economy moved to input autarky, these costs would increase by more than 80% for 10% of the firms.
Input trade is also important at the aggregate level as consumers would face 27% higher prices for
manufacturing products under input autarky.
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7 Tables and Figures

Industry ISIC αs σs γs VA share sAggDs

Mining 10-14 0.02% 2.58 0.33 1.28% 0.90
Food, tobacco, beverages 15-16 9.90% 3.85 0.73 15.24% 0.80
Textiles and leather 17-19 3.20% 3.35 0.63 3.96% 0.54
Wood and wood products 20 0.13% 4.65 0.60 1.67% 0.81
Paper, printing, publishing 21-22 1.37% 2.77 0.50 7.96% 0.75
Chemicals 24 2.04% 3.29 0.67 12.91% 0.60
Rubber and plastics products 25 0.44% 4.05 0.59 5.88% 0.63
Non-metallic mineral products 26 0.24% 3.48 0.53 4.54% 0.72
Basic metals 27 0.01% 5.95 0.67 2.07% 0.60
Metal products (ex machinery and equipment) 28 0.26% 3.27 0.48 9.27% 0.81
Machinery and equipment 29 0.66% 3.52 0.62 7.00% 0.69
Office and computing machinery 30 0.43% 7.39 0.81 0.35% 0.59
Electrical machinery 31 0.47% 4.49 0.60 3.99% 0.64
Radio and communication 32 0.63% 3.46 0.62 1.92% 0.64
Medical and optical instruments 33 0.35% 2.95 0.49 3.83% 0.66
Motor vehicles, trailers 34 4.31% 6.86 0.76 9.99% 0.82
Transport equipment 35 0.37% 1.87 0.35 4.72% 0.64
Manufacturing, recycling 36-37 1.79% 3.94 0.63 3.42% 0.75
Non-manufacturing 73.39% na 0.41 1

Notes: σs denotes the demand elasticity, which is measured with industry-specific average markups. Markups are constructed as
the ratio of firm revenues to total costs, which are computed as the sum of material spending, labor payments and the costs of
capital. The costs of capital are measured as Rk where k denotes the firm’s capital stock and R is the gross interest rate, which we
take to be 0.20. αs denotes the sectoral share in consumer expenditure, which is taken from the Input-Output Tables according
to (27). γs denotes the sectoral share of material spending in total costs, which is measured at the firm level and then averaged
at the sector level. “VA share” is the sectoral share of value added in manufacturing, computed from the firm-level data. sAggDs

are the sectoral aggregate domestic shares, computed as sAggDs = Σni=1sDis × ωis, where ωis is the firm share in sectoral value
added. See Appendix for the details.

Table 1: Structural Parameters by Industry
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Factor shares 2-step GMM
Cobb-Douglas Translog

First Stage ε N First Stage ε N First Stage ε N

Full sample -0.019*** 2.378*** 526,687 -0.017*** 1.776*** 331,412 -0.016*** 1.727*** 331,412
(0.003) (0.523) (0.003) (0.288) (0.003) (0.235)

Importers -0.010*** 2.322** 65,799 -0.008** 1.896** 53,349 -0.008** 1.802** 53,349
(0.004) (1.014) (0.003) (0.850) (0.003) (0.735)

Notes: Robust standard errors in parentheses with ***, **, and * respectively denoting significance at the 1%, 5% and 10% levels.
The table contains the results of estimating (33) with the instrument given in (32). We employ estimates of γs based on factor
shares as per (31), or on the proxy method used in Levinsohn and Petrin (2012) and Wooldridge (2009). For the latter, we report
results based on Cobb-Douglas and Translog technology. For the factor share specification, we use data for the years 2002-2006.
For the 2-step GMM procedure, we use data for the years 2004-2006 as two lagged values are required to build the appropriate
instruments for the estimation of the production function. Standard errors in the 2-step GMM procedure are constructed via
bootstrap to take the sampling variation in the generated regressor γs∆ln (sD) into account. For non-importers, the instrument
is set to zero in the full sample specifications.

Table 2: Estimating the Elasticity of Substitution ε

Mean Quantile
10 25 50 70 90

24.87 0.64 2.79 11.18 33.74 85.73

Notes: The table reports quantiles of the empirical distribution of the producer gains from input trade, i.e.
(
s
γs/(1−ε)
Di

− 1
)
× 100

- see Proposition 1. The data for the domestic expenditure share corresponds to the cross-section of importing firms in 2004. For
ε and γs, the estimates from the factor shares approach contained in Tables 1 and 2 are used.

Table 3: Moments of the Distribution of Producer Gains in France

Dependent variable: Producer gains γ
1−ε ln (sDi)

ln(Value Added) 0.028*** 0.013*** 0.005*** -0.008*** -0.029***
(0.000) (0.000) (0.001) (0.001) (0.001)

ln(Employment) 0.028*** -0.000
(0.000) (0.001)

Exporter 0.085*** 0.040*** 0.024***
(0.001) (0.002) (0.002)

Intl. Group 0.148*** 0.138*** 0.113***
(0.003) (0.003) (0.003)

ln (Num. Varieties) 0.128*** 0.144***
(0.002) (0.002)

Sample Full sample Importers Only
Observations 633,240 640,610 633,240 118,799 120,344 118,799 120,344 118,799

Notes: Robust standard errors in parentheses with ∗∗∗, ∗∗ and ∗ respectively denoting significance at the 1%, 5% and 10% levels.
The table contains the results of estimating (34). All regressions include year fixed effects and 3-digit industry fixed effects. The
data corresponds to the full sample of firms between 2002 and 2006. The number of varieties is the number of countries the firm
sources from (averaged across products). A firm is a member of an international group if at least one affiliate or the headquarter
is located outside of France.

Table 4: Correlates of the Producer Gains
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Manufacturing Sector Entire Economy
Consumer Price Gains 27.52 [21.2,35.9] 9.04 [7.1,11.6]
Aggregate Data 30.86 [21.5,45.3] 9.92 [7.1,14]
Bias 3.34 [0.2,10] 0.88 [0,2.6]

Notes: The table reports the reduction in consumer prices for the manufacturing sector (PAutM /PM − 1)× 100 (left panel) and the
entire economy (PAut/P−1)×100 (right panel) associated with input autarky. The measure in the first row is based on Proposition
2 where the associated Λs are reported in Table 6 and the structural parameters Ξ, γs, σs and αs given in Table 1. The second row
contains results based on an aggregate model with identical input-output structure and parameters. Specifically, they are based
on Proposition 2 where the sectoral gains are measured by ΛAggs as per (24) instead of Λs. The third row reports the bias, defined
as the difference between the first two rows - see (25). 90-10 confidence intervals are reported in brackets for all measures. These
are calculated via a bootstrap procedure which we describe in the Online Appendix. The empirical distributions of all statistics
are estimated using 200 bootstrap iterations.

Table 5: The Consumer Price Gains From Input Trade in France

Estimated
Parameter Value Identified from
σ 3.83 Revenue/Cost Data, Section 4.1
ε 2.38 Prod. Function Estimation, Section 4.1
γ 0.61 Prod. Function Estimation, Section 4.1
η 0.38 Dom. Share and Ext. Margin, Section 5.2

Calibrated
Moment Data Model

µf 2.43 Aggregate Dom. Share 0.72 0.72
fI 0.12 Share of Importer 0.20 0.20
σϕ 0.51 Dispersion in log Value Added 1.52 1.52
σf 2.41 Dispersion in log Dom. Shares 0.36 0.36
ρ 0.73 Correlation log Value Added - log Dom. Shares -0.31 -0.31

Notes: The table contains the estimated and calibrated structural parameters that are used in Section 5. The first panel contains
the parameters estimated directly from the micro data. The estimates for ε and γ correspond to the factor shares approach. The
values for γ and σ are value added weighted averages of the corresponding sectoral estimates reported in Table 1. The estimate
for η is taken from Table 13 in the Appendix. The parameters µf , fI , σϕ, σf and ρ are calibrated to match the five moments
listed in column three of the second panel. The dispersion and correlation moments are computed in the full sample of firms,
which includes non-importers. The calibration algorithm is described in the Online Appendix.

Table 7: Structural Parameters for Welfare Analysis

35



In
du

st
ry

IS
IC

D
ire

ct
P
ric

e
R
ed

uc
tio

ns
D
om

es
tic

In
pu

ts
Se

ct
or
al

P
ric

e
G
ai
ns

A
gg

re
ga

te
D
at
a

M
in
in
g

10
-1
4

3.
0

[1
.8

,4
.2

]
14

.9
[1

1.
1,

19
.2

]
7.
8

[5
.2

,1
0.

3]
2.
5

[1
.6

,3
.6

]
Fo

od
,t

ob
ac
co
,b

ev
er
ag

es
15

-1
6

11
.1

[7
.5

,1
4.

6]
8.
4

[6
.2

,1
0.

6]
17

.8
[1

2.
4,

23
.4

]
12

.6
[7

.8
,1

8.
2]

Te
xt
ile

s
an

d
le
at
he

r
17

-1
9

31
.1

[2
4.

2,
39

.9
]

31
.4

[2
4.

3,
40

.3
]

55
.6

[4
2.

4,
74

]
31

.9
[2

2.
4,

46
.9

]
W
oo

d
an

d
w
oo

d
pr
od

uc
ts

20
8.
2

[6
.4

,1
0.

5]
9.
6

[7
.4

,1
2.

1]
14

.4
[1

1.
1,

18
.2

]
9.
6

[6
.7

,1
3.

7]
Pa

pe
r,

pr
in
tin

g,
pu

bl
is
hi
ng

21
-2
2

12
.2

[9
,1

6]
14

.5
[1

0.
9,

18
.7

]
20

.1
[1

4.
7,

26
.5

]
11

.0
[7

.7
,1

5.
4]

C
he

m
ic
al
s

24
27

.2
[2

0.
1,

36
.4

]
21

.6
[1

6.
1,

28
.2

]
45

.1
[3

2.
7,

60
.7

]
28

.1
[1

8.
7,

41
.8

]
R
ub

be
r
an

d
pl
as
tic

s
pr
od

uc
ts

25
20

.1
[1

4.
3,

26
.5

]
27

.3
[2

0.
2,

36
]

38
.4

[2
7.

5,
50

.9
]

21
.5

[1
3.

9,
31

]
N
on

-m
et
al
lic

m
in
er
al

pr
od

uc
ts

26
13

.4
[9

.6
,1

7.
9]

12
.7

[9
.7

,1
6.

3]
20

.8
[1

5.
3,

27
.4

]
13

.3
[9

,1
9]

B
as
ic

m
et
al
s

27
21

.8
[1

6.
3,

27
.7

]
21

.5
[1

6.
4,

27
.3

]
38

.9
[2

8.
2,

50
.2

]
28

.8
[1

9,
41

.6
]

M
et
al

pr
od

uc
ts

(e
x
m
ac
hi
ne

ry
an

d
eq
ui
pm

en
t)

28
8.
2

[6
.2

,1
0.

5]
20

.5
[1

5.
5,

26
.2

]
18

.3
[1

3.
8,

23
.5

]
7.
7

[5
.5

,1
0.

8]
M
ac
hi
ne

ry
an

d
eq
ui
pm

en
t

29
17

.6
[1

2.
8,

23
.2

]
20

.0
[1

5,
25

.7
]

31
.7

[2
3,

41
.6

]
18

.2
[1

2.
2,

26
.2

]
O
ffi
ce

an
d
co
m
pu

tin
g
m
ac
hi
ne

ry
30

20
.4

[1
5.

4,
25

.5
]

25
.2

[1
8.

3,
32

.1
]

44
.6

[3
1.

9,
57

]
37

.0
[2

2.
4,

60
.3

]
E
le
ct
ric

al
m
ac
hi
ne

ry
31

19
.8

[1
4.

6,
25

.6
]

23
.9

[1
7.

7,
30

.6
]

36
.1

[2
6.

4,
46

.6
]

21
.6

[1
4.

8,
30

.7
]

R
ad

io
an

d
co
m
m
un

ic
at
io
n

32
21

.5
[1

3.
1,

31
.1

]
23

.3
[1

6.
6,

30
.5

]
38

.5
[2

3.
5,

54
.8

]
22

.1
[1

2.
5,

36
.1

]
M
ed

ic
al

an
d
op

tic
al

in
st
ru
m
en
ts

33
17

.9
[1

2.
8,

23
.4

]
20

.4
[1

5.
1,

26
.2

]
29

.2
[2

1.
1,

38
.3

]
15

.9
[1

0.
7,

22
.5

]
M
ot
or

ve
hi
cl
es
,t
ra
ile

rs
34

6.
2

[3
.2

,1
6.

4]
21

.7
[1

7,
29

.3
]

23
.3

[1
7.

4,
39

]
11

.2
[6

.1
,2

4.
3]

Tr
an

sp
or
t
eq
ui
pm

en
t

35
15

.3
[1

0.
5,

22
]

19
.9

[1
4.

5,
27

.2
]

22
.9

[1
6,

33
.2

]
11

.8
[7

.9
,1

8.
2]

M
an

uf
ac
tu
rin

g,
re
cy
cl
in
g

36
-3
7

12
.9

[9
.7

,1
6.

3]
19

.0
[1

4.
5,

24
]

26
.0

[1
9.

2,
33

.4
]

14
.1

[9
.5

,2
0.

4]
N
on

-m
an

uf
ac
tu
rin

g
0.
0

[0
,0

]
7.
5

[5
.7

,9
.4

]
3.
0

[2
.3

,3
.8

]
0.
0

[0
,0

]

N
ot
es
:
T
he

fir
st

co
lu
m
n
re
po

rt
s
th
e
di
re
ct

pr
ic
e
re
du

ct
io
ns

fr
om

in
te
rn
at
io
na

ls
ou

rc
in
g
re
la
ti
ve

to
au

ta
rk
y,

(e
x
p
(Λ
s
)−

1)
×

10
0,

w
hi
ch

ar
e
ca
lc
ul
at
ed

ac
co
rd
in
g
to

(2
0)
.
T
he

se
co
nd

co
lu
m
n
re
po

rt
s
th
e
re
du

ct
io
ns

in
th
e
pr
ic
e
of

do
m
es
ti
ca
lly

so
ur
ce
d
in
te
rm

ed
ia
te

in
pu

ts
,(
p
A
u
t

D
s
/
p
D
s
−

1)
×

10
0.

T
he

th
ir
d
co
lu
m
n
co
nt
ai
ns

th
e
fu
ll
ch
an

ge
in

se
ct
or
al

pr
ic
es

re
la
ti
ve

to
au

ta
rk
y,

(P
A
u
t

s
/
P
s
−

1)
×

10
0.

C
ol
um

n
fo
ur

re
po

rt
s
th
e
di
re
ct

pr
ic
e
re
du

ct
io
ns

pr
ed
ic
te
d
by

an
ag
gr
eg
at
e
ap

pr
oa
ch
,(
e
x
p
(Λ
A
g
g

s
)
−

1)
×

10
0,

as
pe

r
(2
4)
.
90
-1
0
co
nfi

de
nc

e
in
te
rv
al
s

ar
e
re
po

rt
ed

in
br
ac
ke
ts

fo
r
al
lm

ea
su
re
s.

T
he
se

ar
e
ca
lc
ul
at
ed

vi
a
a
bo

ot
st
ra
p
pr
oc
ed
ur
e
w
hi
ch

w
e
de
sc
ri
be

in
th
e
O
nl
in
e
A
pp

en
di
x.

T
he

em
pi
ri
ca
ld

is
tr
ib
ut
io
ns

of
al
ls
ta
ti
st
ic
s

ar
e
es
ti
m
at
ed

us
in
g
20
0
bo

ot
st
ra
p
it
er
at
io
ns
.

Ta
bl
e
6:

T
he

G
ai
ns

fr
om

In
pu

t
Tr

ad
e:

Se
ct
or
al

Va
ria

tio
n

36



Consumer Price Gains Welfare Gains % of Labor in Fixed Cost Production
Model 38.07 17.53 14.87
French Data 41.53 - -

Notes: The first row of the table contains the results of Section 5.2. The consumer price gains are given by (PAut/P − 1) × 100.
The welfare gains are given by (W/WAut − 1)× 100 and are computed according to (41). The third column reports the percentage
of the labor force allocated to fixed costs production, i.e. ´ lFi di/L × 100. The second row reports the consumer price gains for
the French manufacturing sector, which are computed applying (22) to a sample of firms that pools all manufacturing sectors
together. The parameters used are reported in Table 7. See main text for details.

Table 8: Welfare Gains from Input Trade
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Notes: The figure shows the cross-sectional distribution of domestic expenditure shares, i.e. the share of material spending
allocated to domestic inputs, for the population of importing manufacturing firms in France in 2004.

Figure 1: The Dispersion in Domestic Shares
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Notes: The left panel displays the distribution of log value added by import status. The right panel shows the mean and the 25th
and 75h percentiles of domestic shares for twenty quantiles of value added for importers. The data corresponds to the population
of manufacturing firms in France in 2004.

Figure 2: Domestic Shares and Firm Size
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Notes: The figure displays the sector-specific estimates for ε from the integrated GMM approach, which estimates (29)-(30) in
a single step following Wooldridge (2009). We display the point estimates and two standard deviations confidence intervals. We
also show the benchmark estimate for the factor shares approach ε = 2.38 as a vertical line. We omit the Chemicals sector from
the figure because its point estimate is negative and imprecisely estimated. The full results are contained in Table 20 in the
Online Appendix.

Figure 3: Estimates of εs from Integrated GMM Approach
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Notes: The figure reports the empirical distribution of the producer gains from input trade, i.e. (sγs/(1−ε)
Di

−1)×100 - see Proposition
1. The data for the domestic expenditure shares corresponds to the cross-section of French importing firms in 2004. The values
for ε and γs are taken from the factor shares approach contained in Table 2.

Figure 4: The Producer Gains from Input Trade in France
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Notes: The top panels of the figure depict the bootstrap distribution of the consumer price gains from input trade for the
manufacturing sector (PAutM /PM −1)×100 (left panel) and the entire economy (PAut/P −1)×100 (right panel). These are computed
according to Proposition 2. We display the gains based on the micro data, i.e. using Λs, and aggregate data, i.e. using ΛAggs .
The bottom panels depict the bootstrap distribution of the bias from using aggregate data, which is computed according to (25).
The bootstrap procedure is described in the Online Appendix. We use 200 iterations.

Figure 5: Sampling Variation in the Consumer Price Gains and the Bias
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8 Appendix

8.1 Generalizations of Proposition 1

In this section, we consider three generalizations of equation (9), which states that the firm’s unit
costs is given by

ui = 1
ϕ̃i
× (sDi)

γ
ε−1 ×

(
pD
qD

)γ
w1−γ . (45)

(45) was derived under the restrictions: (i) the production function has a constant elasticity of mate-
rials γ, (ii) domestic and foreign inputs are combined in a CES fashion with elasticity of substitution
ε and (iii) foreign inputs are differentiated at the country, but not at the product level. We now
relax these assumptions and derive expressions akin to (45).

Extension 1: CES Upper Tier. Suppose that the production function between materials x and
primary factors l is CES instead of Cobb-Douglas, i.e.

y = ϕ

(
(1− γ) l

ζ−1
ζ + γx

ζ−1
ζ

) ζ
ζ−1

.

The rest of the environment is exactly as in Section 3. Let Q denote again the price index of materials
x and w denote the price of primary factors l. In this case, the firm’s unit cost is given by

u = 1
ϕ

(
γζQ1−ζ + (1− γ)ζ w1−ζ

) 1
1−ζ .

Noting that the optimal expenditure share on materials is given by

sM = γζQ1−ζ

γζQ1−ζ + (1− γ)ζ w1−ζ
, (46)

we can write the firm’s unit cost as

u = 1
ϕ
s

1
ζ−1
M

(1
γ

) ζ
ζ−1

s
1
ε−1
D

( 1
β

) ε
ε−1

(
pD
qD

)
∝ s

1
ζ−1
M s

1
ε−1
D , (47)

where we have substituted forQ using (8). (47), which is a generalization of (9), shows that measuring
the effect of input trade on the unit cost requires knowledge of the counterfactual material share in
the autarky equilibrium, sAutM .68 Because this object is not observed in the data, we can use (6) and

68The Cobb-Douglas assumption in (1) in the main text bypasses this issue because it implies that the material
share is constant and given by γ. In the non-Cobb-Douglas case, the material share endogenously reacts to changes in
the import environment. A move to autarky, for example, makes materials relatively more expensive and should induce
firms to substitute towards primary inputs.
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(46) to compute it:

sAutM =

(
γ

1−γ

)ζ
β−

ε
ε−1 (1−ζ)

(
pD/qD
w

)1−ζ

1 +
(

γ
1−γ

)ζ
β−

ε
ε−1 (1−ζ)

(
pD/qD
w

)1−ζ . (48)

The producer gains from input trade are therefore given by

ln

(
uAut

u

)∣∣∣∣∣
pD,w

= ln

1+
(

γ
1−γ

)ζ
β
− ε
ε−1 (1−ζ)

(
pD/qD
w

)1−ζ
s

1−ζ
ε−1
D

1+
(

γ
1−γ

)ζ
β
− ε
ε−1 (1−ζ)

(
pD/qD
w

)1−ζ


1
ζ−1

. (49)

(49) is the generalization of Proposition 1 for the case where the aggregator between materials and
primary factors is CES. We see that, in this case, quantifying the change in the unit cost relative to
autarky requires knowledge of additional parameters [β, ζ, pD/qD] to predict the material share in
autarky. Under the additional assumption that there is no variation in β and pD/qD across firms,
we can bypass the estimation of some of these additional parameters. In this case, all firms would
feature the same material share in autarky, which is given by the material share of a domestic firm
in the observed trade equilibrium, sDM . In this case, (49) reduces to

ln

(
uAut

u

)∣∣∣∣∣
pD,w

= ln

(
1− sDM + s

1−ζ
ε−1
D × sDM

) 1
ζ−1

, (50)

so that only micro-data on domestic expenditure shares sD and the two elasticities of substitution ε
and ζ are required.69

Extension 2: General Production Function for Materials. In Section (3), we assumed that
material services were a CES aggregator of a domestic variety zD and a foreign input bundle xI .
Suppose now that the aggregator for materials is given by a general function

x = g (qDzD, xI) . (51)

We continue to assume that materials x and primary factors l are combined with a Cobb-Douglas
production function given in (1). Again let A (Σ) be the price index of the import bundle and Q (Σ)
be the price index of materials. Consider any shock to the trading environment that affects A (Σ).
Then

dln (u)|pD,w = γ × dln (Q)|pD = γ
zIA

u

dA

A
= γ (1− sD) dln (A) . (52)

69Note that, when ζ → 1, (50) reduces to the expression in Proposition 1:

lim
ζ→1

ln

(
uAut

u

)∣∣∣∣
pD,w

= γ

1− ε ln (sD)
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The optimality conditions from the cost-minimization problem imply that

dln (A) = −

(
− 1
εL

)
1− 1

εL

1
1− sD

dln (sD) ,

where

− 1
εL
≡
∂ln

(
∂g(qDzD,xI)/∂xD
∂g(qDzD,xI)/∂xI

)
∂ln

(
qDzD
xI

)
is the local elasticity of substitution. Substituting this into (52) yields

dln (u)|pD,w = γ
1
εL

1− 1
εL

dln (sD) = − γ

1− εL
dln (sD) . (53)

In case the elasticity of substitution is constant, i.e. εL = ε, (53) can be integrated to yield (9).

Extension 3: Multiple Foreign Products. In the main analysis, we assumed that firms source
a single product from each sourcing country. In the data, firms often import multiple products from
a given country. We now explore how (45) would change in a multi-product environment. Consider
first the case where the product aggregator is nested in the country aggregator, i.e. the production
structure is given by (1)-(3), where

qcizc ≡ ψci
(
[qkcizkc]k∈Kci

)
, (54)

k is a product index, Kci denotes the set of products that firm i sources from country c, ψci is a
constant-returns-to-scale production function and (54) applies also to the domestic variety. As long
as the number of products sourced domestically does not change when firms are forced into input-
autarky, the analysis in the main text remains entirely unchanged and the producer gains are still
given by Proposition 1.

Consider next the case where the country aggregator is nested in the product aggregator. Suppose
for example that the production structure for intermediates x is given by

x =
(

K∑
k=1

(ηkxk)
ι−1
ι

) ι
ι−1

(55)

xk =
(
βki (qkDzkD)

εk−1
εk + (1− βki)x

εk−1
εk

kI

) εk
εk−1

(56)

xkI = hki
(
[qkcizkc]c∈Σki

)
. (57)

Note that the sourcing strategy is now a list of countries for each product. Letting Qi and Qki denote
the price indices for materials x and product-specific material services xk respectively, it can be easily
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shown that

Qi =
(

K∑
k=1

(Qki/ηk)1−ι
) 1

1−ι

Qki = (skDi)
1

εk−1 β
− εk
εk−1

ki pkD/qkD,

where skDi is firm i’s domestic expenditure share for product k. The producer gains are therefore
given by

Gi = γ
ι−1 × ln

(∑K
k=1 χki (skDi)

ι−1
1−εk

)
, (58)

where

χki ≡

(
β
− εk
εk−1

ki pkD/qkD

)1−ι

∑K
k=1

(
β
− εk
εk−1

ki pkD/qkD

)1−ι .

We see that the producer gains are akin to a weighted average of the product-specific producer
gains (skDi)

ι−1
1−εk . In our empirical application, we cannot implement (58) because we do not observe

domestic shares at the product level skDi in the French data. Note that implementing (58) also
requires measuring the weights χki. In the case where (55) takes the Cobb-Douglas form, i.e. ι = 1
as in Halpern et al. (2011), (58) simplifies to

Gi =
K∑
k=1

ηk
γ

1− εk
ln
(
skDi

)
.

Thus, in the Cobb-Douglas case, the producer gains are a weighted average of the product-specific
producer gains.

8.2 Proof of Proposition 2

The consumer price index associated with (14)-(15) is given by

P =
S∏
s=1

(Ps/αs)αs where Ps =
(´ Ns

0 p1−σs
is di

) 1
1−σs , (59)

and Ps is the price index for sector s. Using (59), the consumer price gains from input trade can be
expressed as

G ≡ ln
(
PAut

P

)
=

S∑
s=1

αsln

(
PAuts

Ps

)
.

We now express PAuts /Ps in terms of observables. Note that monopolistic competition implies a
constant markup pricing rule, pis = µsuis. Using the expression for the firm’s unit cost in terms of
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its domestic expenditure share in (9), we find that

Ps = µs

(
pDs
qDs

)γs (ˆ Ns

0

(
ϕ̃−1
i (sDi)γs/(εs−1)

)1−σs
di

) 1
1−σs

, (60)

which is (17) in the main text. Given the aggregator in (16), the price index of the domestic bundle
is given by

pDs = ζ∗s

S∏
j=1

P
ζsj
j where ζ∗s ≡

∏S
j=1

(
ζsj

)−ζsj (61)

Note that (60) implies

PAuts

Ps
=
(
pAutDs

pDs

)γs 
´ Ns

0 ϕ̃σs−1
i di

´ Ns
0

(
ϕ̃is

γs
1−εs
Di

)σs−1
di


1

1−σs

=
(
pAutDs

pDs

)γs (ˆ Ns

0
ωis

γs(1−σs)
1−εs

Di di

) 1
1−σs

, (62)

where ωi is firm i′s share in total value added in sector s and the second equality follows from

vai = κsϕ̃
σs−1
i s

γs(σs−1)
1−εs

Di . With (62) at hand, we can express the consumer price gains as

G =
S∑
s=1

γsαsπs +
S∑
s=1

αsΛs (63)

where πs ≡ ln

(
pAutDs
pDs

)
and Λs is given by (20) in the main text. As Λs are observable from the

micro-data, obtaining G reduces to solving for [πs]Ss=1 . Note that (61) and (62) jointly imply

πs =
S∑
j=1

ζsj γjπj +
S∑
j=1

ζsjΛj . (64)

(64) gives an S × S system of equations that characterizes the equilibrium [πs]Ss=1. Letting π ≡
[π1, π2, ..., πs] be a column vector, we can express the system in (64) in matrix form as π = ΞΓπ+ΞΛ.
Its solution is given by π = (I − ΞΓ)−1 ΞΛ. Using (63), the consumer price gains G are therefore
given by

G = α′Γπ + α′Λ = α′Γ (I − Ξ× Γ)−1 ΞΛ + α′Λ. (65)
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This proves Proposition 2. For counterfactuals other than autarky, (62) should be replaced by

P ′s
Ps

=
(
p′Ds
pDs

)γs 
´ Ns

0

(
ϕ̃i
(
s
′
Di

)γs/(1−εs))σs−1
di

´ Ns
0

(
ϕ̃i (sDi)γs/(1−εs)

)σs−1
di


1

1−σs

=
(
p′Ds
pDs

)γs ˆ Ns

0
ωi

(
sDi

s
′
Di

) γs(1−σs)
1−εs

di


1

1−σs

,

(66)
where s′Di denotes the counterfactual domestic share and P ′s, p

′
Ds denote the counterfactual price

indices. It follows that the consumer price gains associated with the policy, G ≡ ln (P ′/P ), are given
by (65) where Λs is given by (23).

8.3 Data Description

Our main data set stems from the information system of the French custom administration (DGDDI)
and contains the universe of import and export flows by French manufacturing firms.70 The data is
collected at the 8-digit (NC8) level. A firm located within the French metropolitan territory must
report detailed information as long as the following criteria are met. For imports from outside the
EU, reporting is required from each firm and flow if the imported value exceeds 1,000 Euros. For
within EU imports, import flows have to be reported as long as the firm’s annual trade value exceeds
100,000 Euros.71 However, some firms that are below the threshold (ca. 10,000 firm-year observations
out of ca. 130,000) voluntarily report.72

In spite of this limitation, the attractive feature of the French data is the presence of unique
firm identifiers (the SIREN code) that is available in all French administrative files. Hence, various
datasets can be matched to the trade data at the firm level. To learn about the characteristics of
the firms in our sample we employ fiscal files.73 Sales are deflated using price indices of value added
at the 3 digit level obtained from the French national accounts. To measure the expenditure on
domestic inputs, we subtract the total import value from the total expenditure on wares and inputs
reported in the fiscal files. Capital is measured at book value (historical cost).

Finally, we incorporate information on the ownership structure from the LIFI/DIANE (BvDEP)
files. These files are constructed at INSEE using a yearly survey (LIFI) that describes the structure of
ownership of all firms in the private sector whose financial investments in other firms (participation)
are higher than 1.2 million Euros or have sales above 60 million Euros or have more than 500

70For imports from outside the EU, all shipments must be reported to the custom administration. The conditions
are more stringent for exports since all shipments (even within EU) must be reported to the custom administration.

71This threshold was in effect between 2001 and 2006, which is period we focus on. Between 1993 and 2001, the
threshold was ca. 40,000 euros. After 2006, it was raised to 150,000 euros and to 460,000 euros after 2011.

72The existence of this administrative threshold induces a censoring of small EU importers. In results available upon
request, we use the time-variation in the reporting thresholds (see footnote 71) to show that this concern is unlikely to
severely affect our results. The reason is related to weak relation between domestic expenditure shares and firm size
shown in Figure 2.

73The firm level accounting information is retrieved from two different files: the BRN (“Bénéfices Réels Normaux”)
and the RSI (“Régime Simplifié d’Imposition”). The BRN contains the balance sheet of all firms in the traded sectors
with sales above 730,000 Euros. The RSI is the counterpart of the BRN for firms with sales below 730,000 Euros. Al-
though the details of the reporting differs, for our purposes these two data sets contain essentially the same information.
Their union covers nearly the entire universe of French firms.
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Full Importers Non Exporters Non
sample importers exporters

Employment 25 92 8 81 9
Sales 5,455 21,752 1,379 19,171 1,468
Sales per worker 126 208 105 196 105
Value added 1,515 5,972 400 5,294 416
Value added per worker 45 55 43 55 43
Capital 2,217 8,728 588 7,661 634
Capital per worker 44 64 40 61 40
Inputs 2,600 10,225 693 8,943 756
Domestic share 0.943 0.698 1 0.790 0.986
Share of importers 0.200 1 0 0.677 0.061
Share of exporters 0.225 0.762 0.091 1 0
Share of firms that are 0.029 0.131 0.004 0.113 0.005
part of an international group
Productivity (factor shares) 39.173 65.450 32.989 63.858 32.359
Number of observations (firm * year) 650,401 130,135 520,266 146,496 503,905
Number of firms 172,244 38,240 148,619 44,648 146,423

Notes: Sales, wages, expenditures on imports or exports are all expressed in 2005 prices using a 3-digit industry level
price deflator. Our capital measure is the book value reported in firms’ balance sheets (“historical cost”). We measure
employees by occupation. Skilled workers are engineers, technicians and managers, workers of intermediate skills are
skilled blue and white collars and low skilled workers are members of unskilled occupations. A firm is member of an
international group if at least one affiliate or the headquarter is located outside of France.

Table 9: Characteristics of importers, exporters and domestic firms

employees. This survey is complemented with the information about ownership structure available in
the DIANE (BvDEP) files, which are constructed using the annual mandatory reports to commercial
courts and the register of firms that are controlled by the State.

Using these datasets, we construct a non-balanced panel dataset spanning the period from 2001 to
2006. Some basic characteristics of importing and non-importing firms are contained in Table 9. For
comparison, we also report the results for exporting firms. As expected, importers are larger, more
capital intensive and have higher revenue productivity - see also Bernard et al. (2012). Furthermore,
import and export status are highly correlated.

8.4 Estimates of the Elasticity of Substitution ε: Robustness

In Section 4.1, we constructed the instrument for the estimation of ε using firms’ first year of import
activity as the initial period for the pre-sample weights, sprecki - see (32). We now redo the analysis
of estimating (33) keeping the year used for the pre-sample weights fixed at 2001 for all firms. Note
that this reduces the size of the sample as all firms that start to import after 2001 are dropped. Table
10 contains the results for the factor shares and the 2-step GMM procedures with Cobb-Douglas and
translog technology. The results of the main text are also reported for comparison - see the “All
weights” rows. As before, we run the regressions on both the entire population and the sample of
importers. Depending on the specification, the estimates of ε range from 1.4 to 2.4.
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γ̃s ×∆ ln (sD) ε N

Factor shares Full sample All weights -0.726*** 2.378*** 526,687

(bootstrapped SE) (0.197) (0.523)

Sample: 2002-2006 Pre-sample (2001) weights -1.407*** 1.711*** 443,954

(0.356) (0.166)

Importers only All weights -0.756 2.322** 65,799

(2 digit dummies) (0.537) (1.014)

Pre-sample (2001) weights -1.121* 1.892*** 54,604

(0.632) (0.541)

2-step GMM Full sample All weights -1.288*** 1.776*** 331,421

(bootstrapped SE) (0.395) (0.288)

Sample: 2004-2006 Pre-sample (2001) weights -2.152*** 1.465*** 258,957

(0.652) (0.148)

Importers only All weights -1.116 1.896** 53,349

(2 digit dummies) (1.203) (0.850)

Pre-sample (2001) weights -1.968 1.508*** 43,393

(1.910) (0.402)

2-step GMM, translog Full sample All weights -1.376*** 1.727*** 331,421

(bootstrapped SE) (0.402) (0.235)

Sample: 2004-2006 Pre-sample (2001) weights -2.371*** 1.422*** 258,957

(0.693) (0.119)

Importers only All weights -1.246 1.802** 53,349

(2 digit dummies) (1.071) (0.735)

Pre-sample (2001) weights -2.171 1.461*** 43,393

(1.835) (0.332)

Notes: Robust standard errors in parentheses with ***, **, and * respectively denoting significance at the 1%, 5% and 10% levels.
The first stage column refers to the estimation of (33) with the instrument given in (32). We estimate γs based on factor shares,
as per (31), or on the proxy method used in Levinsohn and Petrin (2012) and Wooldridge (2009). For the latter, we report results
based on Cobb-Douglas technology (29) and Translog. For the factor share specification, we use data for the years 2002-2006. For
the proxy method we use data for the years 2004-2006, as two lagged values are required to build the appropriate instruments for
the estimation of the production function. For the 2-step GMM procedure, we construct standard errors via bootstrap to take
the sampling variation in the generated regressor γs∆ln (sD) into account. See the main text for details regarding the different
subsamples for the respective specifications.

Table 10: Estimating the Elasticity of Substitution ε
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Micro Data Aggregate Data
ε

2.38 2.38 3 4 5 6
Entire Economy 9.04 9.9 6.72 4.43 3.31 2.64
Manufacturing Sector 27.52 30.8 20.32 13.12 9.69 7.68

Notes: The table reports the reduction in consumer prices for the entire economy (PAut/P−1)×100 (first row) and the manufacturing
sector (PAutM /PM − 1)× 100 (second row) for different values of the elasticity of substitution ε. In the first two columns, we report
the baseline results under ε = 2.38 for comparison. Column one is based on Proposition 2 where Λs are computed with micro data
as reported in Table 6. The remaining columns contain results based on an aggregate model, i.e. they are based on Proposition
2 where the sectoral gains are measured by ΛAggs as per (24) instead of Λs. The values for Ξ, γs, σs and αs employed for all
calculations are given in Table 1.

Table 11: The Consumer Price Gains for Different Values of ε

8.5 The Elasticity Bias: Using ε from Aggregate Trade Flows

Tables 11 and 12 report the consumer price gains from input trade for the entire economy and at
the sector level for different values of the elasticity of substitution ε. Columns one and two replicate
the results for our baseline estimate ε = 2.38. While column one reports the results based on the
micro-data, column two reports the gains based on aggregate data, ΛAggs . These results correspond
to the ones reported in Tables 5 and 6 above. In the remaining columns, we report the gains for a
range of values of ε from studies that rely on aggregate data to estimate such elasticity. For example,
Costinot and Rodríguez-Clare (2014) take ε = 4 as their baseline. The tables show that the gains
are very sensitive to the value of ε. Table 11 shows that the economy-wide gains predicted by an
aggregate approach under ε = 4 are about 50% lower than the gains predicted by the approach that
relies on micro-data.

8.6 Characterizing the Model with Fixed Costs

Consider the setup of Section 5.1 where Assumption 1 holds. Note that, under item 3 of this
assumption, countries can be indexed by their quality q. We first show that the price index of the
import bundle takes the power form in (36). Under items 1 and 3 of Assumption 1, this price index
is given by

A (Σ) =
(ˆ

q∈Σ
(p (q) /q)1−κ dG (q)

) 1
1−κ

=
(ˆ

q∈Σ
q(1−ν)(κ−1)dG (q)

) 1
1−κ

. (67)

As quality is Pareto distributed, (67) becomes

A (Σ)1−κ = θqθmin

ˆ
q∈Σ

q(1−ν)(κ−1)q−θ−1dq.

Because fixed costs are constant across countries and quality-adjusted prices qν−1 are decreasing in
quality, the sourcing set Σ can be parametrized by a quality cutoff q. In particular, the firm selects
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Industry ISIC Micro Data Aggregate Data
ε

2.38 2.38 3 4 5 6
Mining 10-14 2.96 2.5 1.72 1.14 0.86 0.68
Food, tobacco, beverages 15-16 11.06 12.62 8.53 5.61 4.18 3.33
Textiles and leather 17-19 31.14 31.87 20.99 13.55 10 7.92
Wood and wood products 20 8.23 9.58 6.51 4.29 3.2 2.55
Paper, printing, publishing 21-22 12.15 10.96 7.43 4.89 3.65 2.91
Chemicals 24 27.23 28.14 18.62 12.06 8.91 7.07
Rubber and plastics products 25 20.12 21.53 14.37 9.37 6.95 5.52
Non-metallic mineral products 26 13.42 13.29 8.98 5.9 4.39 3.5
Basic metals 27 21.8 28.83 19.07 12.34 9.12 7.23
Metal products (ex machinery and equipment) 28 8.17 7.7 5.24 3.47 2.59 2.07
Machinery and equipment 29 17.64 18.23 12.23 7.99 5.94 4.72
Office and computing machinery 30 20.42 37 24.22 15.56 11.45 9.06
Electrical machinery 31 19.77 21.64 14.45 9.41 6.98 5.55
Radio and communication 32 21.55 22.15 14.78 9.62 7.13 5.67
Medical and optical instruments 33 17.9 15.9 10.7 7.01 5.21 4.15
Motor vehicles, trailers 34 6.24 11.23 7.61 5.01 3.73 2.98
Transport equipment 35 15.32 11.83 8.01 5.27 3.93 3.13
Manufacturing, recycling 36-37 12.87 14.06 9.48 6.23 4.63 3.69
Non-manufacturing 0 0 0 0 0 0

Notes: The table reports the reduction in consumer prices at the sectoral level (PAuts /Ps − 1) × 100 for different values of the
elasticity of substitution ε. In the first two columns, we report the baseline results under ε = 2.38 for comparison. Column one is
based on Proposition 2 where Λs are computed with micro data as reported in Table 6. The remaining columns contain results
based on an aggregate model, i.e. they are based on Proposition 2 where the sectoral gains are measured by ΛAggs as per (24)
instead of Λs. The values for Ξ, γs, σs and αs employed for all calculations are given in Table 1.

Table 12: The Sectoral Consumer Price Gains for Different Values of ε
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countries with high enough quality, i.e. q ∈ Σ as long as q ≥ q . It follows that

A (q)1−κ = qθmin
θ

θ − (1− ν) (κ− 1)q
(1−ν)(κ−1)−θ. (68)

We can rewrite this expression in terms of the mass of countries sourced, n, which is given by

n = P (q ∈ Σ) = P (q ≥ q) = qθminq
−θ. (69)

Substituting (69) into (68) yields

A (n) = q
−(1−ν)
min

(
θ

θ − (1− ν) (κ− 1)

) 1
1−κ

n−( 1
κ−1−

1−ν
θ ), (70)

which is (36) in the main text where

z ≡ qν−1
min

(
θ

θ − (1− ν) (κ− 1)

) 1
1−κ

(71)

η ≡ 1
κ− 1 −

1− ν
θ

. (72)

Note that η > 0 follows from item 4 of Assumption 1. This completes the characterization of (36).
The following proposition characterizes the solution to the extensive margin problem.

Proposition 4. Consider the setup above and suppose that

η (ε− 1) < 1 and ηγ (σ − 1) < 1. (73)

Then, the firm’s profit maximization problem (37) has a unique solution for any value of ϕ and f .
The optimal mass of countries sourced is given by a function n (ϕ, f) and an efficiency cutoff ϕ (f)
such that n (ϕ, f) = 0 for ϕ ≤ ϕ (f) with ϕ (·) increasing. Furthermore, n (ϕ, f) is increasing in
efficiency ϕ and decreasing in the fixed costs of sourcing f .

Proof. Conditional on importing, the optimal mass of countries is characterized by the following first
order condition:

(
(qD/pD)ε−1 +

(1
z

)ε−1
nη(ε−1)

) γ(σ−1)
ε−1 −1

z1−εnη(ε−1)−1 = 1
ηγ (σ − 1)

1
Γ

f

ϕσ−1 , (74)

where Γ ≡ Bw(1−σ)(1−γ)−1. The second order condition is given by

Γγ (σ − 1) ηϕσ−1z1−ε
(
(qD/pD)ε−1 + z1−εnη(ε−1)

) γ(σ−1)
ε−1 −1

nη(ε−1)−2× (75)

{(η (ε− 1)− 1) + (γ (σ − 1)− ε+ 1) ηl (n)} < 0

50



where
l (n) ≡ z1−εnη(ε−1)

(qD/pD)ε−1 + z1−εnη(ε−1)
∈ [0, 1).

It follows that (75) is satisfied if and only if

η (ε− 1)− 1 + (γ (σ − 1)− ε+ 1) ηl (n) < 0. (76)

Because we allow for arbitrary values of ϕ and f , we need to verify that (76) holds for any value of
n. Sufficient conditions for this are given by

η(ε− 1) < 1 (77)

and
ηγ(σ − 1) < 1. (78)

If (77) is not satisfied, there exists a range of values of n close enough to zero such that (76) is
violated.74 (77) is therefore necessary. If γ (σ − 1) − ε + 1 ≤ 0, then (76) is satisfied for all n. If
γ (σ − 1)− ε+ 1 > 0, then (76) holds for all n if and only if

η (ε− 1)− 1 + (γ (σ − 1)− ε+ 1) ηl (1) < 0. (79)

As l (1) < 1, a sufficient condition for (79) is given by (78). This proves that, under (77)-(78), the
optimal mass of countries conditional on importing is uniquely characterized by (74) for any values
of ϕ and f .75,76 The firm becomes an importer whenever πI ≥ πD, where πI are optimal profits
conditional on importing and πD are profits as a non-importer. It can be shown that this condition
is satisfied whenever(1 +

(
pD
qD
z−1nη

)ε−1
) γ(σ−1)

ε−1

− 1

 (qD/pD)γ(σ−1) Γϕσ−1 − fn− fI > 0, (80)

where n is the solution to (74). It follows the firm’s profit maximization problem in (37) has a unique
solution for any value of ϕ and f .

Note that, under (77)-(78), the left hand side of (74) is decreasing in n. Therefore, the optimal
mass of countries sourced is weakly increasing in ϕ and weakly decreasing in f . Holding n fixed,
an increase in ϕ tends to increase the left hand side of (80). Additionally, πI is increasing in ϕ. It
follows that πI − πD is increasing in ϕ for a given f . This proves that n = 0 if and only if ϕ ≤ ϕ (f)
where ϕ (·) is implicitly defined as the value of ϕ that makes the left hand side of (80) equal to zero.
The fact that ϕ (f) is increasing in f follows from the fact that πI −πD is decreasing in f for a given

74This follows from the fact that l(n) is continuous and strictly increasing.
75Note that our calibrated and estimated parameters satisfy (77)-(78) - see Table 7.
76When the solution to (74) exceeds unity, the solution is given by n = 1. Clearly, n = 0 cannot be a solution as

the firm always prefers to be a non-importer and avoid payment of fI .
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ϕ.77 This proves Proposition 4.

8.7 Estimation of η

Table 13 contains the results of estimating (44). Columns one and two show that it is important to
control for the number of products sourced as import-intensive firms source both more varieties per-
product and more products on international markets - without the product fixed effects, the estimated
η increases substantially.78 Columns three and four show that the estimate of η is virtually unaffected
by additional firm-level controls that can affect firms’ import behavior conditional on the number of
varieties sourced. In column five, we focus on a subsample of firm-product pairs that source their
respective products from at least two supplier countries. In this case, the estimated η decreases as the
single-variety importers have very high domestic shares in the data. For our quantitative analysis,
we take column five as the benchmark.79 The implied value of η is 0.382 and it is precisely estimated.

Dep. Variable: ln(1−sD
sD

)
All Importers > 1 variety > 2 varieties

ln (Number of Varieties) 1.308*** 0.707*** 0.733*** 0.739*** 0.526*** 0.463***
(0.009) (0.010) (0.010) (0.010) (0.011) (0.019)

ln (Capital / Employment) -0.070***
(0.006)

Exporter Dummy -0.395*** -0.388*** -0.254*** -0.198***
(0.013) (0.013) (0.017) (0.029)

International Group 0.150*** 0.174*** 0.216*** 0.223***
(0.016) (0.016) (0.016) (0.019)

Control for Num of products No Yes Yes Yes Yes Yes
Implied Eta 0.950*** 0.513*** 0.532*** 0.536*** 0.382*** 0.336***

(0.260) (0.142) (0.147) (0.148) (0.106) (0.096)
Observations 120,344 120,344 120,344 120,344 73,651 35,751

Notes: Robust standard errors in parentheses with ∗∗∗, ∗∗ and ∗ respectively denoting significance at the 1%, 5% and 10% levels.
All regressions include year fixed effects and 3-digit industry fixed effects. The number of varieties is the average number of
countries a firm sources its foreign products from. To back out the value for η, we use our benchmark value for ε = 2.378 from
Section 4.1.

Table 13: Estimating η

8.8 Non-Targeted Moments and Model Comparison

Table 14 and Figures 6 and 7 report how the model fits additional non-targeted moments. Table
77To see why this is the case, note that the left hand side of (80) is decreasing in f given ϕ and n. Additionally, πI

is decreasing in f .
78Recall that η is a combination of different structural parameters of the economy. While η is sufficient to characterize

the welfare gains from trade, one might be interested in decomposing the returns to international sourcing into the
the elasticity of substitution across varieties κ, the dispersion in input quality θ, and the elasticity of input prices with
respect to quality ν. To do so, we need two additional pieces of information: import prices (to identify ν) and data on
firms’ expenditure shares across trading partners (to identify θ).

79We are concerned that the single-variety observations may not help identify the extensive margin channel empha-
sized by our theory but rather pick-up other variation across firms. Additionally, a non-parametric regression shows
that the log linear relation between n and (1 − sD)/sD in (44) fits the data better in the sample with at least two
varieties than in the full sample (results available upon request).
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Non-Targeted Moments French Data Baseline
Avg Domestic Share (Importers) 0.70 0.67
Avg Domestic Share (Population) 0.94 0.93
Agg Domestic Share (Importers) 0.63 0.52
Dispersion log Value Added (Importers) 1.62 1.02
Dispersion log Dom Shares (Importers) 0.69 0.65
Correlation log Value Added - log Dom Shares (Importers) -0.01 -0.06
Share of Value Added by Importers 0.79 0.59

Notes: This table reports some non-targeted moments in the micro-data (column 1) and in our baseline calibration (column 2).
The calibrated parameters of the benchmark model are contained in Table 7.

Table 14: Non-Targeted Moments

14 shows that the model performs relatively well. That fact that it under predicts the dispersion of
value added for importers is related to the fact that the log-normal distribution of efficiency has too
thin tails. This also explains why the model under predicts the share of value added by importers -
there are too few very large firms in our model, the majority of which are importers.
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Notes: The left panel (right panel) shows the distribution of domestic shares (log value added) in the data (solid line) and in the
model (dashed line). The firms are grouped in 50 bins of equal length. The distributions of log value added have been normalized
to have means of unity.

Figure 6: Marginal Distributions: Model and Data

Figure 6 reports the marginal distributions of domestic shares and log value added both in the
model and in the French data. The model captures the marginal distribution of domestic shares quite
well. It under predicts the density for very small importers, which is natural in a model of fixed costs
- it may not be worth it to pay the fixed costs to then import tiny amounts. When we compare the
distribution of value added between the model and the data, we again see that the model generates
too little dispersion, especially on the right tail.
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Notes: The graph depicts the average domestic expenditure share for different size groups in the French economy. We depict both
the micro-data and the data from the calibrated model.

Figure 7: Correlation Structure: Model and Data

Figure 7 reports the average domestic share by value added quintile for the full population. The
model fits this moment relatively well.

Finally, Table 15 reports the calibrated parameters and targeted moments for the alternative
calibration of Section 5.3 where no information on domestic shares is used (last two columns).

Baseline No sD Data
Model Parameter Model Parameter

Aggregate Domestic Share 0.72 µf = 2.43 0.72 µf = 2.88
Share of Importers 0.20 fI = 0.12 0.20 fI = 0.16
Dispersion in log Value Added 1.52 σϕ = 0.51 1.52 σϕ = 0.51
Dispersion in Domestic Shares 0.36 σf = 2.41 0.14 σf = 0
Correlation log Value Added - Dom Shares -0.31 ρ = 0.73 -0.72 ρ = 0
Consumer Price Gains 38.07 % 43.26% Bias:13.65 %
Welfare Gains 17.53% 21.69% Bias:23.73 %

Notes: The table contains an alternative calibration which does not use information on domestic expenditure shares. This model
is only calibrated to the moments in the first three rows. We report our baseline calibration of Section 5.2 for comparison.

Table 15: Calibration Without Domestic Shares

Note that the model is calibrated to match the moments contained in the first three rows. The
results in Table 15 show that the model is unsuccessful in predicting a distribution of import shares
that is consistent with the data. Not only is there too strong a negative correlation between import
intensity and firm value added, but the model also under-predicts the cross-sectional dispersion in
domestic shares.
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