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Abstract:

In an influential paper, Romer (1994) shows that the welfare gains from trade are
substantially increased when trade liberalization expands the set of differentiated products available
in an economy. However, in his model and subsequent research, the variety gains are magnified by
the assumption of no or very limited competition between imported and domestic differentiated
products. We extend the existing literature by endogenizing the domestic supply of differentiated
products. In our model, those countries with a stronger comparative advantage in producing
differentiated products will import fewer foreign goods and enjoy lower variety gains from trade.
Moreover, higher trade barriers will hurt them less because these countries are more efficient in
substituting for the disappearing foreign varieties with domestic varieties.

Next we take the model to the data, measuring the strength of a country’s comparative
advantage by its export performance. For an average good, doubling the importer’s export
performance relative to exporter’s results in a 20 percent decrease in the number of imported
varieties for a median trade barrier. The effect varies across sectors with ‘machinery and
transportation’ and ‘electronics’ featuring the strongest effect. A direct welfare implication is that
laggard countries or sectors stand to lose more from higher trade barriers.
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I. Introduction

Countries gain from international trade by having access to a wider range of intermediate
and final goods. Do they just merely substitute domestic production by imports in inefficient
sectors, or do they gain access to the new goods, blueprints, and ideas, whose domestic production
is hardly possible? If the latter is true — as in Romer (1994) — then the access to foreign varieties
results in first order welfare and productivity gains. Otherwise the gains from trade are only
marginal.

Evaluating the variety gains from trade is an ongoing research effort. Romer (1994) shows
in a calibrated model that, under certain circumstances, the GDP losses associated with the exit of
foreign varieties can reach up to 20% as a result of only a 10% tariff. The size of the effect turned
out to be an order of magnitude lower in the empirical test of Romer’s model performed on the
Costa Rican data by Klenow and Rodriguez-Clare (1997). Broda and Weinstein (2006) estimate
that the US imported varieties have quadrupled between 1972 and 2001, which has increased the
US welfare by 3% of GDP. These papers, however, assume no or very limited competition
between foreign and domestic varieties: Romer (1994) considers a small open economy which is
incapable to produce its own varieties; Klenow and Rodriguez-Clare (1997) allow for only one
domestic variety in each sector; and Broda and Weinstein (2006) assume away the substitutability
between foreign and domestic varieties by using a Cobb-Douglas upper-case utility function.

To assess the importance of domestic production in evaluating product variety gains from
international trade, our model allows for multiple domestic varieties which can serve as substitutes
to the foreign varieties. Moreover, the relative (importer-exporter) productivity in a given sector
determines the importer’s ability to substitute for foreign varieties: countries with a higher relative

productivity will import fewer varieties and suffer smaller welfare losses from trade barriers than



countries whose production is less efficient. To illustrate, in our numerical example, a 10% tariff
will cause a 7.5% welfare loss if the importer is unable to produce its own varieties, a 3.75%
welfare loss if the importer can produce its varieties at the same cost as the exporter, and only a
0.83% welfare loss if the importer is twice more productive than the exporter.

Estimating the welfare gains from trade under the assumption that foreign and domestic
varieties are substitutes would require detailed data on domestic production. Unfortunately, such
data is not available for many countries. Instead, as an indirect test of our main hypothesis, we
derive testable predictions on the number of imported varieties.

As in Romer (1994), trade barriers have a negative effect on the number of imported
varieties. However, in our model this effect is magnified by the relative importer-exporter
productivity: the higher is the relative productivity, the more foreign varieties exit from the
importer’s market because of a trade barrier. To test this hypothesis we estimate the demand for
imported varieties and show that the elasticity of the number of imported varieties with respect to
trade barriers co-varies positively with the importer’s relative productivity. Under the alternative,
if domestic and foreign goods are not substitutes, the elasticity is independent of the importer’s
relative productivity.

We use a panel of bilateral trade data disaggregated at 6 digit Harmonized System
commodity level from UN’s COMTRADE that covers many bilateral pairs spanning from 1996-
2003. We measure the number of imported varieties as the extensive margin, which represents the
cross-section equivalent of the variety growth measure derived by Feenstra (1994), and the relative
(importer-exporter) productivity by the corresponding relative export performance. This

productivity measure is supported by a large body of theoretical and empirical literature on firm-



level heterogeneity that establishes a strong link between a country’s productivity and its export
performance (e.g., Melitz 2003, Bernard et al. 2003).

Our findings are as follows. Pooling across goods, doubling a relative (importer-exporter)
export performance yields a 20 percent decrease in the number of imported varieties for a median
trade barrier. Also, if we rank importers according to their export performance, distance has a 39
percent stronger (negative) effect on the number of varieties for the 90" percentile importer
compared with the 10" percentile importer. These effects vary across sectors with ‘machinery and
transportation’ and ‘electronics’ featuring the strongest effect. A direct welfare implication is that
laggard countries or sectors stand to lose more from higher trade barriers, even though they lose
fewer varieties.

This paper relates, and contributes, to several lines of research. First, we contribute to a
rapidly-growing literature evaluating the variety gains from trade. We extend the existing
framework by allowing for the domestic production of varieties and showing that assuming away
the substitutability between foreign and domestic varieties might significantly overstate the
welfare gains form trade or reversely welfare losses from trade barriers.

Second, we identify additional factors determining the demand for foreign varieties. In
addition to positive effects of country size and average productivity (measured by GDP per capita)
— previously identified by Hummels and Klenow (2002, 2005) — we show that the number of
imported varieties is increasing in the sector-specific productivity but decreasing in the relative
(importer-exporter) productivity for a given sector. We also show that in sectors with high relative
productivity the number of imported varieties is smaller, and demand for imported varieties is

more responsive to variation in trade barriers. These findings are consistent with the empirical



evidence provided by Kehoe and Ruhl (2002) who show that the untraded or least traded goods
experience the highest trade growth after trade liberalization.
The rest of the paper is structured as follows: section II presents the model and solves for

the equilibrium; section III takes the model’s predictions to the data; and section I'V concludes.

II. Theoretical Framework

We want to show that the productivity gap between importer and exporter affects
negatively the number of differentiated goods the importer buys and the product variety gains from
trade it enjoys. For this purpose we develop a general equilibrium model of trade. For simplicity,
the world consists of 2 countries, Home and Foreign, indexed by / and /. Both countries have
similar preferences: each country has s=1,2,...,5 sectors producing differentiated goods and one
sector (indexed by 0) producing a single, homogeneous good.

As in Romer (1994), we endogenize the number of imported varieties by assuming fixed
costs of adjusting to the market. As a result, the number of imported varieties increases in
importer’s market size and decreases in bilateral trade costs. However, contrary to Romer, we
allow for the production of domestic varieties which endogenizes the number of imported varieties
on importer’s productivity. To be more specific, we implement this idea by combining the
Armington and Dixit-Stiglitz preferences: each differentiated sector is modeled as an index of
country-specific differentiated goods, where each good is a CES composite of many varieties. As
a result, given a certain degree of substitutability between domestic and imported varieties, a more
productive importer buys fewer foreign varieties. Finally, by allowing the productivity to vary
across sectors, we are able to distinguish between the effects of aggregate and sector-specific

differences in productivity.



A. Preferences
The preferences are symmetric in Home and Foreign, so for brevity we will set up the
model only from Home’s perspective. Home’s representative consumer has a utility function

which is Cobb-Douglas across sectors:

(D thHC/ﬁ ZySZI,
where g,,-- is Home’s individual consumption of the numeraire;
4, >0 --is a constant representing the expenditure share of sector s;

C,, -- is a composite index of Home’s individual consumption of differentiated goods in
sector s.

The quantity index C,, is a two-level CES subutility function. The upper-case subutility

aggregates over goods from different countries with & being the constant elasticity of substitution
between these goods, while each good is a composite of many symmetric varieties with o being

the elasticity of substitution between any two of them:
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where N, -- s the set of varieties imported by Home from Foreign in sector s;

Nl

g

. - 15 the set of varieties produced by Home and consumed domestically in sector s;

Gnsu - 15 Home’s individual consumption of a domestic variety u in sector s;
415, -~ 1 Home’s individual consumption of an imported variety v in sector s;

The upper level preference structure assumes that domestic and imported varieties are

substitutes. At one extreme, when (5 - 1)/ & — 1, the consumer regards domestic and foreign



varieties as perfect substitutes. At the other extreme, when (£—1)/& — 0, the consumer spends a

constant share of her income on each group of varieties as in Cobb-Douglas utility function. If

o =&, domestic and imported varieties enter the utility function symmetrically and the consumer
perceives them as equally substitutable. We impose an assumption of o > ¢, in which case any
two domestic varieties are better substitutes than any two domestic and foreign varieties. At the
same time, given that £ > 1, the consumer has a decreasing marginal valuation for same country’s

varieties.

B. Production

Labor is the only factor of production. Home’s endowment of labor is L, where labor is
assumed to move freely across sectors. Consequently, the wage w, , defined in terms of the

numeraire, is the same in all sectors. The numeraire sector is characterized by perfect competition

and constant returns to scale. In Home, one unit of labor can produce S, units of the numeraire

traded at zero cost. We assume that the numeraire sector is large enough for both countries to have
strictly positive output of the numeraire. The introduction of the numeraire in the model simplifies
the balance of trade calculation and ties the wage to productivity in the numeraire sector.

In the differentiated sectors, monopolistically competitive firms produce the varieties of the

differentiated goods and are free to enter and exit. The technologies are country and sector

specific: Home’s marginal cost in sector s is and the fixed cost of adjusting to market
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units of labor, while the corresponding parameters for Foreign are ——  and
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. In Krugman’s (1980) framework the fixed cost of production limits the number of

varieties the country produces. At the same time, all varieties produced are exported since there is
no fixed cost of trade. Instead, Romer (1994) introduces fixed cost of entering the market for each
foreign variety, which generates more realistic predictions': the number of imported varieties
increases in market size and decreases in trade costs. In our model we introduce a fixed cost of
adjusting to market for all varieties. As a result, we are able to endogenize both the number of
domestic and imported varieties.

To summarize, there are several levels at which we allow for differences in labor
productivity. First, there is a difference across countries in aggregate labor productivity

parameters (B, and f,); second, within each country, Home’s labor productivity varies across
sectors ( 4,, has sector-specific index s); and, third, we allow for a sector-specific productivity gap
between Home and Foreign (¢, ).

The trade costs are an ad-valorem in nature: the Home’s exporter in sector s will be

receiving 1/7,, dollars for each dollar of the delivered price, wherez,, >1. There is no

transportation cost for domestically produced and sold varieties: 7,,, =1.

C. Equilibrium Number of Traded Varieties
We start the derivation of equilibrium by finding the link between the nominal wage and
productivity in the numeraire sector. Recall that the numeraire good is produced in both countries

and is tradable at zero cost. As a result, wages are equal to the aggregate labor productivities.

G w=5 Wy =PBs

" see Hummels and Klenow (2002, 2005) for empirical evidence



Otherwise there is an opportunity for arbitrage. Note that ., i e {h, f } , is not only labor

productivity in the numeraire sector , but also a key component of the labor productivity in all

sectors of country i: a 5% increase in ; yields a 5% increase in labor productivity across all
sectors. That is, we can interpret the variation in f; as aggregate shocks to labor productivity in

country i. This will be important in our discussion of the model’s predictions.

Next we turn our attention to sector s’s varieties of the differentiated good imported by
Home from Foreign. Preferences across varieties within a good are CES with o being the
elasticity of substitution between any two varieties originating from the same country. Building on
the results of Dixit-Stiglitz (1977), the equilibrium price is symmetric across varieties of a

country’s good and it is equal to the monopolistic markup multiplied by the marginal cost:
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The free entry condition determines that monopolistically competitive firms earn zero profit,

which allows us to solve for the quantity per variety:
(5) Oiis = Ois :a(O'—l).
Now let us derive the number of Home’s domestic and imported varieties in sector s. In

equilibrium, the marginal rate of substitution between any imported and domestic varieties is equal

to the ratio of their prices:
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By substituting for the equilibrium prices and quantities using (4) and (5) we derive the relative

number of varieties:
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To derive the number of domestic varieties, N, , we use the fact that that the upper-case

utility function is Cobb-Douglas:
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where the first multiplier in square brackets is the quantity index and the second multiplier is the

price index of sector s. Next we replace w, with (3), p,,, and p,. with (4), O, and O, with (5)

Ny, .
, and —— with (6), to get
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from which the number of varieties produced and sold domestically is:
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By combining the result in (7) with the relative number of varieties (6), we find the number
of varieties imported by Home in sector s:
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D. Welfare Effects
Now we are ready to show that the stronger is the domestic comparative advantage in

sector s the less vulnerable is an importer to trade barriers. By plugging the equilibrium numbers



of domestic and imported varieties, (7) and (8), and quantity per variety, (5), into utility function
(1), we can determine the optimal utility level:
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It is easy to show that the optimal utility level is decreasing in trade barriers:
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where the magnitude of the effect is weaker the higher is the productivity gap in sector s:
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Let us provide a numerical example. Assume that the varieties of s consumed by Home
consist of both domestically produced varieties and imported varieties. Furthermore let us assume

the parameters of the model are 4, =0.5, 0=3, ¢ =2, and 7, =1. If, as in Romer (1994), the

domestic sector were infinitely less competitive than the foreign sector (which is a special case of

*

T
our model when ¢, — 0), the value of the elasticity evaluated at this point is %ﬂ =-0.75.
Tws Y

That is, a 10% tariff (7, =1.1) would decrease the welfare by 7.5%. If Home’s productivity were
as high as the Foreign’s (¢, =1), a 10% tariff would increase the welfare by only a half of the

previous magnitude (3.75%). Finally, if Home were twice as productive as Foreign in sector s

(@, =2), a10% tariff would decrease Home’s welfare by only 0.83%.
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E. Comparative Statics
Since the data on the number of domestic varieties is unavailable, we will restrict our

attention to formulating testable hypotheses with respect to the number of imported varieties.

The effects of aggregate, sector-specific, and relative productivities

In our model the aggregate labor productivity parameter, 3, , is equal to Home’s wage.
Therefore, any changes in S, have no effect on costs in the differentiated sector since they are
completely absorbed by wage changes w,. As aresult, £, has no effect on the equilibrium
quantities and prices of the differentiated varieties. S, affects the numbers of varieties consumed

in Home through only one channel — namely, through the changes in the aggregate income
allocated to each sector. Thus, the number of imported varieties is increasing in the aggregate

labor productivity of the country-importer:

—aN”f‘ﬂ:1>0.

B Nig

(11)

An increase in Home’s productivity in sector s, A4, , while keeping the productivity gap ¢,

constant, is equivalent to a proportional increase of both Home’s and Foreign’s sector-specific

productivity in s. Therefore, the number of imported varieties is increasing in 4, :

ON,,
(12) iﬂ=1>0
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Finally, an increase in the productivity gap in sector s, ¢, makes domestic varieties

relatively cheaper to imported varieties, and thus Home imports fewer varieties:
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The effect of the trade costs
A higher trade cost in sector s makes foreign varieties more expensive and thus decreases

the number of imported varieties:
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and the magnitude of the effect is increasing in the productivity gap in sector s:
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That is, in a given sector, the higher the productivity gap between the importer and the exporter,
the stronger the number of imported varieties reacts to changes in trade barriers. In other words,
the larger elasticity reflects a lower dependence on foreign varieties. If domestic and foreign
varieties are not substitutes (& =1), then the elasticity of the number of imported varieties with
respect to trade costs becomes constant and is independent of the productivity gap. We take this
prediction to the data by measuring the strength of a country’s productivity by its export
performance and we test whether an importer with stronger comparative advantage has a more

sensitive demand for foreign varieties.

IT1. Empirics

We seek to confirm empirically that the elasticity of the imported number of varieties with
respect to trade cost co-varies positively with importer’s relative productivity. Alternatively, if
domestic and imported varieties are not substitutes, the elasticity is constant and independent of

importer’s relative productivity.
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A. Data and Variable Construction

We use a panel of bilateral trade data disaggregated at Harmonized System 6 digit level
(more than 5,000 product categories) from the UN’s COMTRADE, obtained through
UNCTAD/World Bank WITS data system. Our sample covers 115 importers and 183 exporters
spanning the years between 1996 and 2003. >

In our exercise, we need data on three variables: number of imported varieties, importer’s

productivity and trade costs.

Extensive margin — a measure of imported varieties

Empirical studies define a product variety either as a commodity category or a market-
commodity category at different levels of commodity disaggregation imposed by data availability.
We can measure imported varieties as a simple count of categories or as market-categories. The
simple count assumes that varieties have equal prices and quantities and it gives the same weight
to each variety. Alternatively, the literature employs a weighted count of the number of categories
or market-categories, known as extensive margin, where the weights are the world trade in each
category or market-category. The extensive margin is the cross-section equivalent of the product
varieties measure derived by Feenstra (1994). The measure is more appropriate than the simple
count because it allows varieties to be traded in unequal prices and quantities.

To formalize, following Feenstra and Kee (2004), the bilateral extensive margin in sector s

can be defined as:

zMj/jv
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(16) EM; =

2 In our efforts to construct a balanced panel, we restrict our data sample to 8 years in which the number of reporting
importers is roughly constant.
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It represents the weighted average of the number of varieties v imported by country i from

exporter j. The bilateral extensive margin weighs each category using the j’s world exports, M, .

EM; measures the share of the weighted number of varieties imported by 7 from ; in the total

number of varieties exported by j. Note that, if the world imports from j are equal across all

varieties, then EM; represents the share of the simple count of varieties that i imports from ; in the

total number of varieties the world imports from ;.

In our empirical exercise, we define a variety v as a 6 digit HS category and a

product/sector s as a 2 digit HS category. We construct the bilateral extensive margin EM; for

each year and for each 2 digit HS.

Relative export performance — proxy for domestic productivity

In order to estimate domestic productivity for many importers, we need data on domestic
production for many countries which is not readily available. For our purposes, we can use export
performance to proxy for domestic productivity. That is, we conjecture that a country with a more
productive industry participates on the world markets and the more productive the industry is the
more it exports. A large body of empirical literature on firm level heterogeneity shows that only
firms above a productivity threshold become exporters, and the higher the aggregate productivity,
the greater the number of firms that participate on the export markets (Bernard et. all —2003).

We measure the export performance of country 7 using the REP (Relative Export
Performance) index, also known as export-based Revealed Comparative Advantage (Richardson

and Zhang 1999) or Balassa Index (Balassa 1965):
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where M and M, represents the world imports from exporter i for product s and for all

products; M’ and M denote the world total trade for s and all products.

The REP index represents country i’s share of worldwide exports for product s relative to
the world counterpart. The index also measures country i’s export performance. By using the share
of product s’s exports in country i’s total exports, the REP index controls for country i having a
higher REP index because it exports more of all products. Furthermore, constructing it relative to
product s’s world share, we measure the importance of country i’s exports in product s relative to
the world counterpart. Consequently, in a cross-country comparison, the REP index gives an
appropriate ranking of countries’ export performance in a sector.

Another proxy for a country’s productivity employed in the literature is GDP per capita.
While GDP per capita represents a measure of a country’s overall level of development or average
productivity, it does not capture its varying productivity and export performance across all sectors.
For instance India has the highest performance in exporting silk while the United States ranks 37"
in the group of 92 countries exporting silk in 1999. But in terms of GDP per capita the United
States ranks 4™ while India ranks 109" across all 142 countries in our sample. Across all countries
and products the correlation between GDP per capita and the relative export performance is 0.19.
GDP per capita becomes a better proxy for more capital-intensive sectors, but it is still an
imperfect measure. Table 1 illustrates that the correlation is negative for some sectors such as silk,
cotton, and coffee; positive but very small for others such as cereals and cocoa; and positive but

significantly less than one for sectors such as apparel, chemical products electric machinery, and

15



vehicles. Thus we argue that relative export performance represents a better proxy for the
productivity varying across sectors than GDP per capita.
Since we are interested in importer i’s productivity relative to any exporter j, we construct

the bilateral REP index which measures the export performance of country i relative to exporter j:

M. REP
(18) REP: = wi o 2

"Ml RER
M,

Distance — proxy for trade costs
Detailed data on trade costs such as transport costs and tariffs are sparse for a large number

of countries. Thus, we proxy trade barriers by bilateral great circle distance. In particular we

model trade costs as a function of distance - In rl;‘. =0, Ind,, where d, is the bilateral great circle

distance between the capitals of trading partners. This assumption biases downward® the
magnitude of our price elasticity of demand but we are only interested whether the productivity
gap (measured by bilateral relative export performance) affects the elasticity to assess the
importance of domestic varieties for a country’s welfare and not in the precise magnitude of the

effect.

B. Specifications and Results
We estimate the following specification based on the qualitative predictions of the model

described in section II:

N S
it it T €

(19) log EM;, = a” + 6 log X, +y,logd, + y, log REF; + y;log REF;, +y,logd, *log RE

? According to Hummels (2001)’s estimation, 5k is less than one.
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where EM, is the extensive margin of importer i from exporter j , for product s, at time t;
X, are the controls for importer i’s market size, at time ¢ such as population and GDP per capita;
REPF, is the export performance of importer i for product s, at time # and REP,, is the
corresponding export performance of importer i relative to exporter j; and d, is the distance

between i and ;.

We include the importer’s population and GDP per capita to capture the impact of its
market size and average productivity on the bilateral extensive margin. Recall that the extensive
margin represents the share of the weighted number of varieties imported by i from ; in the total
number of varieties exported by j. Thus, by construction, we control for any variation in exporter’s
market size, productivity or production structure that is constant across importers. Conditioning on
a product and controlling for importer’s market size at time t, an increase in bilateral distance
decreases the extensive margin and the magnitude of the effect co-varies positively with importer —
exporter REP. That is, to test whether domestic and foreign varieties are substitutes, we seek to
confirm that the coefficient of the interaction term between distance and importer-exporter REP is

negative (y, <0). If y, is insignificantly different from zero than domestic and foreign product

varieties are not substitutes and thus in evaluating product variety gains from international trade

we can abstract from domestic varieties. Following our model’s predictions we expect that:
i) the total effect of distance on the extensive margin to be negative (y, +y,log REF;, <0);
i1) the total effect of importer-exporter relative REP on the extensive margin to be negative

(73+7/410gz-ij <0);

ii1) the impact of importer’s REP on the extensive margin to be positive (y, >0)

17



Initially, we pool across all products (i.e. HS 2 categories), which is equivalent to assuming
that the effect of trade costs proxied by distance on the bilateral extensive margin is identical

across all products:

00 log EM;, =’ + ((())&)93) log Pop,, + (()0.%1? log CGDP, - (()0.%15)5 logd,; +
N _ S _ S S N
+0.19log REP, (()Og)z? log REF, ((3..0(())21) logd, *log REE;, + ¢,

(0.009) it
If we rank importers according to their REP, distance has a 44% stronger (negative) effect on the
number of varieties for the 90™ percentile importer compared with the 10" percentile importer.
Importer- exporter REP has a negative effect on the number of imported varieties: doubling sector-
specific productivity gap decreases the number of imported varieties by 18% for a median trade
barrier.

We then classify the HS 2 categories into eight industries: ‘agriculture,” ‘textiles and
garments,” ‘wood and paper,” ‘petroleum and plastics,” ‘mining and basic metals,” ‘machinery and
transportation,” ‘electronics,” and ‘other manufactures.”> We report estimates for each industry in
tables 3 and 4. The estimates for ‘agriculture,” ‘textiles and garments,’ ‘electronics,” ‘machinery
and transportation,” and ‘other manufactures’ provide statistically significant support for our
hypothesis. The effects differ across industries with differentiated goods industries such as
‘electronics’ and ‘machinery and transportation’ featuring the strongest effects. Since industries
such as ‘petroleum and plastics’, ‘wood and paper’ and ‘mining and basic metals’ can be
considered homogenous goods and we model trade in differentiated products, it is not surprising

that y, is insignificant for these industries.

“R*=0,13, N. 0bs.=2,934,360
> See Table 1 for a mapping between 2 digit HS categories and the industry classification (See also Feenstra and Kee
2004)
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The domestic productivity may not be exogenous as we assume in our model. The number
of imported varieties may increase an importer’s productivity and thus export-performance
through two channels that are outside of our model. First, if we consider imported varieties as
inputs in production, more input varieties increase an importer’s productivity under the assumption
of gains from specialization (Romer — 1990, Feenstra and Kee -2004). Second, tougher
competition from foreign varieties leads to intra-sector reallocations towards the most efficient
firms and thus increases productivity (Melitz - 2003). If one or both sources of endogeneity
operate then our estimates are biased upwards and controlling for it will only strengthen the impact
of relative export performance on the number of imported varieties.

We instrument the contemporaneous relative export performance with the lag of the
relative export performance under the assumption that they are highly correlated and that the
contemporaneous extensive margin does not impact the lag of the export performance for a given

sector:

log EM;, =’ + 8..0%82) log Pop,, + ((?)&)99) log CGDP, _(9_6})6 logd, +
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N _ S _ % S s
+0.20log REF, —0.13log REE, (()dg(%§logdff log REF;, + ¢

(0.008) (0.02) ijt
In the IV regression, distance has 39% stronger (negative) effect on the number of varieties for the
90™ percentile compared with the 10" percentile importer. Doubling sector specific productivity
gap decreases the number of imported varieties by 20 % for a median trade barrier. The IV
estimates increase slightly the effect of REP on the number of imported varieties and decrease the
impact of distance but the support for our hypothesis remains strong. The IV estimates for each

industry in tables 5 and 6 reinforce the OLS estimates and strengthen the impact of the relative

® R? =0.13, N. obs. = 2,100,919
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export performance on the extensive margin while the interaction term coefficient remains

statistically significant with similar magnitudes.

IV. Conclusions

Romer (1994) shows that including the fixed costs of importing in a trade model with
differentiated goods magnifies the importance of trade costs in the calculation of the welfare
losses. A higher trade cost not only decreases the volumes of imported goods as in traditional
models, but also shrinks the set of imported differentiated goods. This reduction in the number of
imported varieties results in first-order welfare losses. However, the standard assumption in the
literature is that importer’s own varieties are in no competition with the foreign ones, which can
potentially overstate the impact of protectionism on welfare if domestic and foreign varieties are
substitutes.

This paper shows that the production of domestic varieties adjusts to changes in the number
of imported varieties. And the substitutability between domestic and foreign varieties has
important implications for evaluating the product variety gains from international trade. A country
with higher sector productivity depends less on foreign varieties and its welfare losses because of
higher trade barriers are smaller compared to those of a country whose production of domestic
varieties is less efficient. For instance, a developing country with comparative disadvantage in
electronics reaps higher benefits from trade liberalization than a country that is a world leader in
producing varieties of electronics. The evidence provided in this paper strengthens the arguments
for trade liberalization of a country’s inefficient sectors irrespective of its aggregate level of

development.
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Table 2: Variation in Extensive Margin, Relative Export Performance and

Distance
Coefficient of Variation EMjj REP;, Distance;;
All industries 0.30 2.04 0.69
Agriculture 0.78 1.89 0.71
Petroleum & Plastics 0.76 2.19 0.68
Wood & Paper 0.74 2.09 0.70
Textiles & Garments 0.78 2.04 0.69
Mining & Basic Metals 0.86 1.98 0.68
Electronics 1.00 2.55 0.65
Machinery & Transportation 0.92 2.08 0.66
Other Manufactures 0.81 2.14 0.66

Note: For each importer(i) — year(z) — HS 2(s), calculate coefficient of variation
CoV (x;,) = stdev(x )/mean(x

coefficient of variation over all its for each industry.

) . The table reports the median value of the

ijts ijts
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Table 4: The total effect of distance and bilateral REP on the extensive

margin
Industry Distance' Doublilliiﬁglateral
Agriculture 37% -9%
Petroleum & Plastics 0% -20%
Wood & Paper 0% -18%
Textiles & Garments 52% -10%
Mining & Basic Metals 0% -13%
Electronics 260% -56%
Machinery & Transportation 1787% -32%
Other Manufactures 126% -29%

Notes:
1. The total effect of distance is calculated for the 90th percentile importer relative to
the 10th percentile importer.
2. The total effect of bilateral REP is evaluated for the median distance.
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Table 6: The total effect of distance and bilateral REP on the extensive

margin
1V Regression
Industry Distance’ bil!l)t(;::llilg%le
Agriculture 33% -10%
Petroleum & Plastics 0% -23%
Wood & Paper 0% -19%
Textiles & Garments 48% -17%
Mining & Basic Metals 0% -18%
Electronics 247% -55%
Machinery & Transportation 1008% -37%
Other Manufactures 71% -32%

Notes:
1. The total effect of distance is calculated for the 90th percentile importer relative to
the 10th percentile importer.
2. The total effect of bilateral REP is evaluated for the median distance.
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