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1. Introduction

An important source of the gains from trade is the trade-induced increase in

the variety of products and services available to consumers and producers in a

country. Whereas Grubel and Lloyd (1975) were the first to show that intra-

industry trade, i.e. trade in similar products among similar countries, can

be measured and is in fact an increasingly important phenomenon in world

trade, the highly influential work by Krugman (1979) and Krugman (1980)

managed to explain the observations made based on a fundamental and rather

simple type of general equilibrium model that attracted significant theoretical

interest. The empirical literature measuring the gains from variety is, however,

quite young and has been sparked by the seminal work of Feenstra (1991) and

Feenstra (1994) that established an approach which allows to estimate the

value of the increased variety of products available to their users.

The emphasis of empirical studies so far has been on the gains arising from

changes in the number of imported varieties as proposed by Feenstra (1994)

using now widely available import data. Broda and Weinstein (2006) applied

this approach to quantify the gains from variety for the United States. They

estimate that these gains amount to a cumulative 2.6% of U.S. GDP from 1972

to 2001. Other studies find gains from variety of a similar magnitude, as for

example Mohler and Seitz (2010) who calculate the gains from variety for the

27 countries of the European Union. For the period of 1999 to 2008, variety

gains between 0% and 2.8% depending on the country are found.

This literature has, however, been aware of the fact that international trade

not only makes available a greater variety of foreign products to a country, but
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also may change the number of varieties produced in a country. In a Krug-

man (1979) type model with an endogenous elasticity of substitution between

products, trade tends to increase the quantity of production of a firm and

thus to reduce the number of varieties produced in a country. This is, in fact,

a key prerequisite that economies of scale can be exploited and thus prices

are induced to fall. Thus, the total variety available to consumers through

international trade may well be smaller than expected if only the change in

imported variety is taken into account. Even though Broda and Weinstein

(2006) do not specifically account for the substitution between domestically

produced and imported varieties, the authors propose a slight reduction of the

calculated gains in the U.S. case from the estimated 2.6% to 2.2%, relying on

Helpman and Krugman (1985, pp. 197-209), as a first estimate of the necessary

correction.

Our paper focuses on the relationship between international trade and

the domestically produced variety of products. We argue that the magnitude

of the trade-induced reduction of produced varieties in a country is largely

neglected or, if it is taken into account, considerably underestimated in the

existing literature. In order to analyze this, we apply Feenstra’s approach to

the number of domestic firms as a proxy of domestically produced varieties. In

particular, we propose the change in the number of establishments as a count

measure for domestic variety and compare this with the change in imported

variety. Based on detailed data for U.S. domestic production and U.S. imports

from 1992 to 2007, we show that ignoring the change in domestic varieties

has, in fact, a considerable impact on the gains from variety proposed by the

literature. We find that international trade is associated with a significant
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loss of produced varieties in most U.S. manufacturing sectors in the period we

consider. This result requires, as we show, a substantial downward correction

of the total gains from variety.

The reason for our findings is closely related to the fact that the existing

literature has been largely looking at the change of the extensive margin which

seems to be well-understood in the literature and which is a key ingredient in

most trade models with homogeneous or heterogeneous firms assuming a con-

stant elasticity of substitution following e.g. Melitz (2003). However, as argued

by Bernard et al. (2009) the response in the extensive margin only captures a

small fraction of firms’ adjustment. The focus on the intensive margin opens

up an adjustment which, if it is strong, may have a considerable negative effect

on the number of firms and thus the number of varieties produced.

Our paper is related to Ardelean and Lugovskyy (2010) who also stress

the importance of a change of the domestically produced varieties in this lit-

erature. They, however, take a different route. They adjust the Krugman

(1980) specification to allow for some substitution between domestic and im-

ported varieties and assume different firm productivity. In their model, falling

trade costs thus lead to some crowding-out of domestic varieties by imported

varieties along the extensive margin in domestic sectors. A high relative pro-

ductivity in some sectors dampens the effect of lower trade costs on domestic

varieties. In sectors with increasing relative productivity, the number of vari-

eties is likely to increase, in sectors with decreasing relative productivity the

number tends to fall. The authors provide empirical evidence for their con-

jecture. Their conclusion that imported varieties are substitutes–rather than

complements–to domestically produced varieties is important and in line with
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our analysis.

Their results imply that the sector-specific gains from variety in U.S. man-

ufacturing can be biased if the change in domestic variety is not taken into

account. Specifically, neglecting changes in the number of domestic varieties

leads to an upward bias in the gains from variety in sectors with a relative high

productivity or increases in productivity and declining trade costs. An average

upward bias of 8% is reported, but results differ widely across sectors. Due to

the constant elasticity of substitution (CES) foundation of the model, changes

in trade costs only affect the number of imported and domestic varieties, i.e.

the extensive margin. Changes in the scale of production, i.e. the intensive

margin, are not taken into account by the model and the empirical analysis.

In contrast to Ardelean and Lugovskyy (2010) we directly attempt to es-

timate the importance of changes in the extensive and intensive margin. This

is made possible due to our use of a direct measure of domestic varieties,i.e.

the number of active establishments in a sector. We argue that applying the

Feenstra approach to this data allows us to estimate the importance of changes

in the extensive as well as the intensive margin of domestic production and

to compare this estimation with the change in the number of imported vari-

eties. We find that the observed decline in domestically produced variety by

far exceeds the anticipated adjustment based on a standard CES model. This

has a crucial implication on our assessment of the gains from variety. In the

case of the U.S., we estimate the gains from a change in imported varieties

to some 3% of U.S. GDP from 1992 to 2007. According to our calculations,

however, the decline in domestically produced varieties cuts these gains down

to less than 1% over the same period. Thus, the magnitude of the correction
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justifies a thorough attention to the industry dynamics at work in domestic

production. Only considering the change in the number of imported varieties

may lead to a substantially distorted measure of the gains from variety.

The remainder of the paper is organized as follows. In Section 2 we present

the definition of what we consider to be a variety in domestic production and

describe the data. Section 3 presents the methodology the empirical analysis

is based on. Section 4 presents the estimation results. Section 5 concludes.

2. Definition of a Variety and Description of the Data Set

We start with the definition of our measure for the domestic variety, i.e. the

number of domestically produced varieties. A domestic variety is simply de-

fined as an active establishment or plant. Thus, if we are interested in the

number of varieties produced in a sector of the economy, we count the number

of active establishments in this sector. This definition of a variety has several

advantages. First, it nicely fits with the Krugman type models in which each

firm or establishment produces exactly one variety. Second, the measure is

straight-forward and the interpretation is intuitive. Third, a change in the

number of establishments equals a change in the extensive margin whereas a

change in the average quantity of production (calculated as total shipments

divided by the number of establishments) is equal to a change in the intensive

margin. Note that the necessary data is becoming available for a growing num-

ber of countries, allowing for cross-country comparisons; in contrast to most

firm-level data sets, access to the data is usually free of charge.

In our analysis, sectors are defined in accordance with the North Ameri-

can Industry Classification System (NAICS) for manufacturing industries. The
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data on domestic production is taken from the U.S. census and covers produc-

tion in manufacturing sectors at the NAICS 6-digit level. The data is avail-

able from 1992 to 2007 and thus defines our period of observation.3 The data

includes about 260’000 establishments distributed over roughly 350 manufac-

turing sectors. Each sector will be assumed to produce one good (“cookies and

crackers” as one example of a sector on the 6-digit level, i.e. NAICS 311821)

which is composed of a large variety of differentiated products approximated

by the number of establishments in this sector.

As to imported varieties, it has become standard in the literature to proxy

them based on the Armington (1969) assumption differentiating between coun-

tries a certain good is coming from. We will follow this route as well. Note,

however, that the level of disaggregation in the import data is more detailed

than for domestic production. A good (e.g. “cookies and crackers”) will there-

fore include several imported products, defined at the Harmonized Tariff Sched-

ule with ten digits (e.g. “frozen sweet biscuits containing peanuts”, i.e. HS

1905.3100.21). Thus, the number of imported varieties for a good which corre-

sponds to the sector we look at in the production statistics equals the number

of countries all the products that belong to this sector are imported from by

the U.S.

The trade data is taken from Schott (2008) and originates from the U.S.

census. A key advantage of this data set is that it also provides a precise

measure for trade costs for each imported variety, i.e. duties paid and other

charges (CIF). We assign the imported varieties to the manufacturing sectors

3The economic census survey is conducted every five years and includes detailed data on
manufacturing sectors for 1992, 1997, 2002, and 2007.
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as described in Pierce and Schott (2009) which allows us to cover about 85%

of all U.S. imports between 1992 and 2007. With respect to the import data,

the extensive margin is defined as the number of imported varieties per sec-

tor, whereas the intensive margin equals the total value of imports per sector

divided by the number of imported varieties. On the 6-digit level, the data

thus incorporates approximately 230’000 imported varieties in 2007 (up from

approximately 160’000 in 1992) against roughly 240’000 varieties produced

domestically in 2007 (down from approximately 260’000 in 1992).

Table 1: Descriptive Statistics 3-Digit NAICS Industries, Imports 1992-2007

Imports
NAICS Description Extensive Intensive Total

311 Food 42.57% 68.00% 168.69%
312 Beverage and Tabacco 33.60% 172.72% 263.03%
313 Textile Mills 69.93% 0.93% 85.87%
314 Textile Product Mills 61.92% 295.98% 551.50%
315 Apparel 54.08% 57.47% 143.73%
316 Leather Products 46.49% 29.79% 93.30%
321 Wood Products -26.06% 19.40% 38.00%
322 Paper 57.01% 71.21% 163.30%
323 Printing and Related 14.75% 65.02% 96.57%
324 Petroleum and Coal Products 106.18% 6.55% 119.77%
325 Chemical Products 43.70% 366.10% 639.34%
326 Plastics and Rubber Products 68.53% 95.20% 229.01%
327 Nonmetallic Mineral Products 52.89% 120.66% 258.92%
331 Primary Metal 27.04% 80.68% 129.60%
332 Fabricated Metal Products 49.88% 227.45% 419.92%
333 Machinery 58.13% 227.63% 550.52%
334 Computer and Electronic Products 21.44% 72.35% 189.27%
335 Electrical Equipment 59.55% 273.54% 499.26%
336 Transportation Equipment 61.20% 72.64% 174.81%
337 Furniture 43.48% 346.80% 534.80%

All Manufacturing 42.94% 62.32% 132.02%

Relative changes in real terms. Expenditures on varieties of different product categories have been
adjusted for inflation using import price indices available from the U.S. Census Bureau.

Based on these definitions, summary statistics of our data set are depicted
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in Table 1 for the imports and Table 2 for domestic production. Note that

sectors are defined at the NAICS 3-digit level and show a weighted average of

the extensive and intensive margins calculated on the 6-digit level according

to the definition mentioned above. Moreover, the percentage changes are in

real terms.

Table 2: Descriptive Statistics 3-Digit NAICS Industries, Domestic Production 1992-2007

Domestic Production
NAICS Description Extensive Intensive Total

311 Food 2.09% 4.08% 2.92%
312 Beverage and Tabacco 30.26% -8.36% -5.33%
313 Textile Mills -22.48% 28.41% 4.60%
314 Textile Product Mills -22.41% 2.65% -22.38%
315 Apparel -64.13% -5.02% -66.81%
316 Leather Products -29.70% -28.33% -48.75%
321 Wood Products -6.78% -15.93% -24.88%
322 Paper -14.20% -4.33% -17.71%
323 Printing and Related -19.35% 2.40% -17.42%
324 Petroleum and Coal Products -21.02% 39.72% 9.07%
325 Chemical Products 20.87% 5.96% 23.18%
326 Plastics and Rubber Products -7.15% 13.27% 3.05%
327 Nonmetallic Mineral Products -0.19% -4.06% -4.47%
331 Primary Metal 30.03% -19.42% 0.58%
332 Fabricated Metal Products -1.02% 5.64% 4.09%
333 Machinery 0.29% 4.18% 2.84%
334 Computer and Electronic Products -12.92% 77.89% 57.84%
335 Electrical Equipment -6.74% 1.77% -6.07%
336 Transportation Equipment 7.50% 2.62% 7.02%
337 Furniture -9.41% 18.77% 6.39%

All Manufacturing -8.58% 9.79% 0.37%

Relative changes in real terms. Expenditures on varieties of different sectors have been adjusted for
inflation using sectoral price indices and available from the U.S. Census Bureau.

Two observations stand out. First, we observe strong import growth based on

a considerable increase in the number of imported varieties accompanied by an

even more pronounced rise in the corresponding intensive margin. These two

effects bring about a 132% rise in total U.S. imports in real terms as shown in
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Table 1. Note that all sectors – with the exception of wood products – feature

increases in both margins. Second, while import performance was impressive,

domestic U.S. manufacturing did not expand accordingly as is displayed by

Table 2. In fact, domestic production has remained roughly constant in terms

of the deflated value of overall shipments. However, some sectors expanded

strongly (e.g. computer and electronic products) whereas others experienced

a dramatic contraction (e.g. apparel or leather products). During this time,

U.S. manufacturing lost some three million jobs.

As shown in Table 2 the total number of establishments declined by 8.6%.

The development was again quite diverse, with apparel and leather products

leading the downfall, whereas chemicals, beverages and tobacco, transportation

equipment and primary metal considerably expanded. It is also interesting to

note that for several sectors (e.g. for primary metal or computer and electronic

products) the extensive and intensive margin for domestic production changed

in the opposite direction. We do not go into the details of the development

shown in the table as this is not necessary to assess the gains from variety.

Nevertheless, the mere difference in the evolution of imports and domestic

production exemplify the intense market adjustments taking place in the past

years. Notably, however, although some signs hint at a substitution of domestic

by imported varieties at the aggregate level, a clear pattern at the sector level

is not observed.

3. Methodology

We consider a home country, indexed by h, which will be the U.S. and the

rest of world as the foreign country, indexed by f . Using the approach of
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Feenstra (1994), extended by Broda and Weinstein (2006) and Ardelean and

Lugovskyy (2010), we define the exact price index Π for any given sector s

that differentiates between imported and domestically produced products as:

Πs = Ps

(
λfst
λfst−1

) ωfst
σs−1

(
θhst
θhst−1

) ωhst
σs−1

. (1)

Ps is the exact price index for a constant variety set. Due to the representative

consumer’s preference for variety, a rise (decline) in the number of available

varieties, ceteris paribus, yields a gain (loss) in the consumer’s real income.

This change is captured by an adjustment in the true, i.e. the variety-adjusted,

price index Πs. The lambda and theta ratios in equation (1) do exactly this,

they correct for changes in the imported and domestically produced variety

set, respectively.

Πs corresponds to the index developed in Feenstra (1994) who was first

to introduce the lambda ratio as a measure of the change in imported vari-

ety. Broda and Weinstein (2006) extend the Feenstra price index to the case

of multiple aggregate goods, whereas Ardelean and Lugovskyy (2010) further

disentangle the index to account for changes in the domestic variety set by

introducing the theta ratio. These ratios are weighted by the corresponding

“log-change weights”, ωhst and ωfst, that measure the averaged shares of im-

ports and domestic production on total sector output over time, as well as the

elasticity of substitution between varieties (σs). The elasticities are assumed

to be greater than unity, but different across sectors.4 The ω’s are defined in

4The data constraints on domestic production will not allow us to estimate the elastic-
ities within domestic varieties. We rely on the simplifying assumption that within sectors,
imported and domestic varieties are equally substitutable, i.e. σhs = σfs = σs.
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the appendix. The lambdas and thetas are calculated as follows:

λfst =

∑
v∈Ifs efsvt∑
v∈Ifst efsvt

and θhst =

∑
u∈Ihs ehsut∑
u∈Ihst ehsut

, (2)

v and u stand for the different imported and domestic varieties of good s

available to the consumer. e represents the consumer’s expenditure on these

varieties. An example of efsvt would be the dollar amount spent on frozen

sweet biscuits containing peanuts from France in a given year, whereas the

corresponding ehsut would equal the dollar amount spent on domestic cookies

and crackers produced in a specific establishment.

Varieties are grouped into different sets depending on their availability over

time. Varieties included in the sets Ifs and Ihs were available to the consumer

in both t and t− 1 and are referred to as varieties of the ’common sets’. New

varieties, only available to the consumer at time t are included in the set Ifst

and Ihst, but not in the common set. By analogy, computation of λfst−1 and

θfst−1 in equation (1) requires to define the set Ifst−1 and Ihst−1. These sets

include the disappearing varieties, available at t− 1 but no longer at t.

If consumers spend more on new imported and/or domestic varieties, all

else equal, the lambda and/or theta ratios decrease. This will raise the con-

sumer’s real income. If many varieties disappear, the ratios increase, leading to

a decline in real income. Effects are larger if new or disappearing varieties are

associated with large expenditures. Note that the magnitude of these effects

also depends on the substitutability of the varieties in each sector, as captured

by the elasticities of substitution. If varieties are close substitutes, i.e. if σs

is large, additional varieties contribute little to additional variety gains. In
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addition, the contributions of imports and domestic production to the gains

are weighted with the respective share on total production within each sector.

Calculating these indices requires detailed data on the expenditure shares

of new and disappearing varieties. Going as far as the data permits, we sim-

plify the index as in Ardelean and Lugovskyy (2010) by assuming that the

expenditures on a new or a disappearing variety in a given year, on average,

equal the expenditures on a common variety. This implies that all varieties

are weighted equally regardless of their true expenditures, allowing to rewrite

the lambda and theta ratios as:

λfst =
ktNfs

ktNfst

, and θhst =
ktNhs

ktNhst

, (3)

where kt is the constant expenditure for all varieties at time t. Nfs (Nhs) is the

number of varieties of the common set Ifs (Ihs) and Nfst (Nhst) the number

of varieties of set Ifst (Ihst). Plugging the above expressions into (1) allows to

write the price index as a weighted count measure in terms of the number of

varieties:

Πs = Ps

(
Nfst−1

Nfst

) ωfst
σs−1

(
Nhst−1

Nhst

) ωhst
σs−1

. (4)

This simplification comes with some drawbacks as we will discuss in Section

5. Nevertheless, it serves as a useful and intuitive reference point to assess the

gains from variety. The total variety gains per sector s follow directly as:

V Gs =

[(
Nfst−1

Nfst

) ωfst
σs−1

(
Nhst−1

Nhst

) ωhst
σs−1

]−1

− 1. (5)
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Also, the multiplicative structure of 4 allows us to assess the variety gains

resulting from the change in imported and domestic variety separately:

V Gfs =

[(
Nfst−1

Nfst

) ωfst
σs−1

]−1

−1, and V Ghs =

[(
Nhst−1

Nhst

) ωhst
σs−1

]−1

−1, (6)

where V Gfs represents the variety gains due to changes in imported varieties

of good s as in Broda and Weinstein (2006), i.e. under the assumption that

there is no change in the extensive margin of domestic varieties in that sec-

tor. V Ghs accounts for the gains accruing from changes in domestic varieties

only. Ardelean and Lugovskyy (2010) approximate the variety gains owing

to changes in the number of domestic varieties by rewriting V Ghs in terms

of the changes in imported varieties, the home country’s relative productivity

per sector, and variable trade costs. This approach allows to circumvent the

selection of a domestic variety measure and is widely applicable to a broad set

of countries. This rather indirect measure has, however, the disadvantage that

it does not capture changes in the intensive margin of domestically produced

products.

In contrast, our domestic variety definition gives us a direct proxy of the

number of domestic varieties in U.S. manufacturing and allows us to incor-

porate changes in the intensive margin. In order to see whether this route

is worthwhile to pursue, we analyze the extent to which trade variables serve

as an accurate proxy for the change in U.S. domestic varieties at the exten-

sive margin. To this end, similarly to Ardelean and Lugovskyy (2010) use the

relative export performance, REP , given by
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REPs =
EXhs/EXh

EXfs/EXf

(7)

as an estimate of the relative productivity of U.S. manufacturing sectors. EXhs

and EXh represent U.S. exports to the rest of the world in sector s and in

all manufacturing sectors, respectively. EXfs are world exports in sector s,

whereas EXf is total exports world-wide. Trade costs are accounted for by the

duties and charges (CIF) at the HS-10 level. We perform a linear regression

based on OLS, in logs, to see whether there is close relationship between a

change in the extensive margin of domestic varieties and the change in the

extensive margin of imported varieties. We use our definition of varieties and

incorporate trade costs from our trade data set (duties and CIF charges),

taking into account time and sector fixed effects. The following describes our

estimating equation:

∆ lnNhst = β0 +β1∆ lnNfst+β2 lnREPst+β3 ln chargesst+β4 ln dutiesst+εst

(8)

The results are summarized in Table 3:
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Table 3: Regression Results for the Extensive Margin of Domestic Varieties, ∆Nhst

∆Nfst -0.007
(0.036)

REPst 0.071**
(0.035)

chargesst 0.033**
(0.013)

dutiesst 1.573*
(0.937)

Constant -0.276
(0.186)

R-squared 0.053
Obs. 960

Significance Levels: (∗):
at 10% level; (∗∗): at 5%
level; (∗∗∗): at 1% level.

For the U.S. data, the change in the extensive margin of imported varieties

proves to be statistically insignificant as an explaining variable of the change

in the extensive margin of domestic produced varieties. The productivity and

trade variables are statistically significant and have the expected signs. We

checked further specifications (not reported) that, as we found, back up this

result. We thus conclude that based on our definitions of imported and domes-

tic varieties, relying solely on trade data is unlikely to capture the dynamics of

domestic varieties in U.S. manufacturing. We conjecture that the significant

changes in the intensive margin presented in Table 2 blur the direct link be-

tween the extensive margins of imported and domestic varieties. Hence, taking

into account changes in the output of establishments and thus changes in the

intensive margin, as we propose, appears to be a promising or even necessary

strategy.
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4. Empirical Results

To estimate the gains laid out in equations 5 and 6 we need elasticity

estimates for each sector. We calculate these elasticities for all sectors as

described in Feenstra (1994) and Broda and Weinstein (2006) using the trade

data described above. The estimates are presented in Table 4.

Table 4: Elasticities of Substitution for NAICS Manufacturing Sectors

Statistic 6 digit 3 digit

Number 346 20
Mean 3.61 2.38
Median 2.37 2.12
Maximum 158.44 4.85
Minimum 1.16 1.60

In the first column, summary statistics for the elasticities of 6-digit manufac-

turing sectors are shown. Whenever it was not possible to estimate an elasticity

in a 6-digit sector, given too few observations, we use the corresponding 3-digit

sector estimate in the further calculations.

The results in Table 4 are in line with the elasticities shown in Broda and

Weinstein (2006). The fact that they are slightly lower - with a median of 2.4

compared to a median of 3.1 at the HS-10 level in Broda and Weinstein (2006) -

in our estimation, fits to the broader definition of a sector in our investigation.

Varieties from broader sectors are expected to be less substitutable. These

estimates for the elasticities of substitution are now used to calculate the gains

from variety for a given sector.
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Table 5: Variety Gains from Imports and Domestic Production using Count Data

NAICS Description Imports Domestic Combined

311 Food 0.58% 1.65% 2.23%
312 Beverage and Tobacco 0.59% 16.42% 17.10%
313 Textile Mills 4.60% -16.14% -12.28%
314 Textile Product Mills 8.81% -13.13% -5.48%
315 Apparel 11.19% -12.55% -2.77%
316 Leather Products 10.67% -4.12% 6.11%
321 Wood Products -2.95% -1.92% -4.81%
322 Paper 3.22% -10.07% -7.17%
323 Printing and Related 2.71% -25.57% -23.56%
324 Petroleum and Coal Products 1.86% -5.16% -3.39%
325 Chemical Products 2.14% 8.52% 10.84%
326 Plastics and Rubber Products 4.69% -12.86% -8.78%
327 Nonmetallic Mineral Products 4.67% -5.07% -0.64%
331 Primary Metal 3.01% 9.35% 12.65%
332 Fabricated Metal Products 4.53% -5.65% -1.37%
333 Machinery 6.11% -4.00% 1.86%
334 Computer and Electronic Products 0.33% -11.09% -10.79%
335 Electrical Equipment 9.93% -4.75% 4.70%
336 Transportation Equipment 3.08% 1.34% 4.45%
337 Furniture 6.97% -11.17% -4.98%

All Manufacturing 3.02% -2.14% 0.81%

In particular, we calculate the variety gains from changes in imports for each

sector s, V Gfs, those from changes in domestic production, V Ghs, and the

combined total gains from variety, V Gs, as derived in equations 5 and 6. We

compute the gains at the NAICS 6-digit level but, in the interest of brevity,

report the results at the NAICS 3-digit level.5

Table 5 shows that in all sectors considered, imported varieties yield gains

from variety. In stark contrast, most sectors witness losses from the adjustment

5We use ideal log-change weights to aggregate the sectors from NAICS-6 into NAICS-
3. Furthermore, we drop the category ’miscellaneous’ because the expected heterogeneity
of the varieties included in this category suggest that measures of substitutability may be
misleading.

18



in domestically produced varieties. Some sectors are notable exemptions: food,

beverages and tobacco, chemical products, primary metal, and transportation

equipment. Within these industries, the domestic varieties amplify the variety

gains from imports. The overall gains from variety in imports and domestic

production range from as much as +17% to −24% of sector-GDP. The total

gains in manufacturing amount to 0.81% of GDP, roughly one third of the gains

accruing from imported varieties only. Put differently, U.S. consumers would

be willing to pay 3% of their income to gain access to the imported variety

set available in 2007 as compared to the set in 1992. Regarding domestic

production only, consumers needed to receive a compensation of roughly 2%

of their income to retain their utility level in 2007 compared to the situation

in 1992 with the higher domestic variety.

As a consequence, total gains from variety are vastly overstated if the

change in domestic variety is not accounted for. The total variety gains are

roughly 70% than the gains purely stemming from imported variety. This

is substantially higher than previous estimates in the literature. Ardelean

and Lugovskyy (2010) quantify the bias to be 8% for U.S. manufacturing

on average. Broda and Weinstein (2006) use assumptions of Helpman and

Krugman (1985) to estimate that the gains from variety decrease from 2.6%

of GDP to 2.2% of GDP due to the crowding out of domestic varieties, a

downward correction of about 16%.

The sources of these results are manifold. Most likely, during the sixteen

years observed, U.S. manufacturing was both characterized by a significant

relocation of production abroad as well as rising import competition. These

two effects would lead to a significant decline in U.S. produced varieties. With
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surviving domestic establishments increasing their scale of production as high-

lighted in Table 2, additional varieties are crowded-out for a given level of

market size. Notably, an increasing scale may, in reality, also indicate more

varieties produced per establishment. Yet the decisive decline in employment

observed in U.S. manufacturing for the period under consideration suggests

that, on average, a fall in the number of domestically produced varieties im-

plied by our analysis seems to be quite realistic for most sectors.

5. Conclusions

This paper started with the presumption that the gains from variety may

be overstated if the trade-induced change in the variety of domestic production

is neglected in the analysis. Even though recent research has somewhat tried to

incorporate this aspect into the calculations, we argue that a major adjustment

of firms in the scale of production or intensive margin is largely overlooked–a

point which has also been stressed by Bernard et al. (2009).

We tackle this issue by proposing a direct measure of variety for domestic

production which equals the number of establishments or plants in a sector.

In combination with data on the value of output (i.e. shipments), we are

able to distinguish between changes in the intensive and the extensive margin

in a sector over time. We use this measures in combination with the well-

established definition of import variety based on the country a certain product

is coming from. This allows us, using the Feenstra approach, to estimate the

total gains from variety for a country such as the United States from 1992 to

2007 and decompose these gains into the gains from imported and the gains

from domestically produced varieties.
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Our estimation shows that ignoring the adjustment in domestic production

may lead to a significant overestimation in the gains from variety. In partic-

ular, we find that the gains from imported variety equal approximately 3%

of U.S. GDP. However, the gains from produced varieties are equal to a large

-2%. Thus, our calculations confirm that ignoring the dynamic ajustments of

domestic production may lead to questionable magnitudes of estimations of the

gains from variety. Whereas Broda and Weinstein (2006) as well as Ardelean

and Lugovskyy (2010) propose a downward correction in the order of -20% or

-10%, respectively, our analyse would imply an adjustment of roughly -70%.

One drawback of our analysis is that the definition of a variety is different

for imports and for domestic production. However, as long as we do not have

a satisfactory definition for a variety even in the case of imports, we do not

feel too uncomfortable with this draw. Some shortcomings also disappear as

we are only interested in the effects from changes in the number of varieties.

One may argue that the strong adjustments in domestic production found in

the U.S. data is not entirely due to opening up international markets and thus

to international trade. Even though this is certainly true, it also applies to the

literature that mainly focused on gains from imported varieties, only. Finally

note that our analysis can not be considered as an estimation of the total gains

from variety as we did not take into account reductions in consumer prices due

to scale effects in domestic production. Our analysis thus focuses on the value

of a change in the imported and produced number of varieties to domestic

consumers.

The count measure may overstate the importance of disappearing and

new varieties: On the import side, this can be shown by analyzing conven-
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tional trade data sets. New and disappearing varieties generally exhibit lower

expenditure shares than existing varieties, implying that the gains from im-

ported variety computed using the net variety count increase as above may be

overstated. Also, in a setting of firms with heterogenous variable costs, the

distribution of sales may be biased towards the most productive ones. Hence,

the importance of exiting, but also of inexperienced new firms may be over-

stated in our analysis. Again, this may lead to the domestic variety loss being

overstated using count data. It is unclear how this affects the relative size

between imported and domestic variety gains/losses.
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Appendix A. Ideal log-change weights

The ideal log-change weights of imports and domestic production within

sector s can be written as

ωfst =
(sfst − sfst−1)/(ln sfst − ln sfst−1)

(sfst − sfst−1)/(ln sfst − ln sfst−1) + (shst − shst−1)/(ln shst − ln shst−1)
,

ωhst =
(shst − shst−1)/(ln shst − ln shst−1)

(sfst − sfst−1)/(ln sfst − ln sfst−1) + (shst − shst−1)/(ln shst − ln shst−1)
,

where

sfst =
efst

efst + ehst
,

shst =
ehst

efst + ehst
,

efst are the expenses on imported (domestic) varieties within a sector s

at time t and therefore, sfst (shst) represents the expenditures on imported

(domestic) varieties relative to total expenditure in this sector.
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