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Economists since John Richard Hicks have 
known that one of the principal means, if not the 
principal means, through which countries ben- 
efit from international trade is by the expansion 
of varieties. The seminal work of Paul R. 
Krugman (1979) brought the study of varieties 
into sharp focus by presenting a simple general- 
equilibrium model in which countries gain from 
trade through the import of new varieties. Since 
then, economists have been hampered in their 
ability to quantify the impact of new varieties 
on national welfare by the econometric and data 
hurdles that need to be surmounted. In this 
paper, we document some stylized facts about 
the growth in global varieties which suggest that 
there may have been substantial welfare gains 
through the import of new varieties. Moreover, 
we calculate the impact of increased variety on 
import prices and find that conventional mea- 
sures of import price inflation may be dramati- 
cally biased upward. 

Classical international-trade theory postu- 
lates that the elimination of trade barriers im- 
proves welfare by reducing the wedge between 
domestic and import prices as well as the ensu- 
ing deadweight loss. An entirely different rea- 
son for the gains from trade arises from models 
of monopolistic competition. If consumers 
value variety and countries cannot produce all 
varieties due to a fixed cost in the production of 
each variety, countries stand to gain from trade 
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1 "The extension of trade does not primarily imply more 
goods ... the variety of goods available is (also) increased, 
with all the widening of life that that entails. There can be 
little doubt that the main advantage that will accrue to those 
with whom our merchants are trading is a gain of precisely 
this kind .... This is a gain which 'quantitative economic 
history,' which works with index numbers of real income, is 
ill-fitted to measure, or even to describe" (Hicks, 1969 
p. 56). 

because it expands the set of available varieties. 
In these models, the gains hinge crucially on a 
number of parameters and variables. The first is 
the elasticity of substitution among varieties. If 
varieties are highly substitutable, as might be 
true for varieties of gasoline, then increasing the 
number of varieties is unlikely to have much of 
an effect on prices and welfare. Second, quality 
variation across varieties may matter. Presum- 
ably, most Americans care more about having 
access to French red wine than to Japanese red 
wine. Finally, import quantities matter as, ce- 
teris paribus, one cares more about variety 
growth in big sectors than in small sectors. 

In Broda and Weinstein (2004), we carefully 
estimate the impact of increased variety in the 
United States over the period from 1972 to 
2001. Using the most disaggregated import data 
available, we document that the number of va- 
rieties imported by the United States, defined as 
the number of import categories multiplied by 
the average number of source countries for each 
category, quadrupled. About half of this in- 
crease was due to increases in the number of 
categories and half due to a doubling of the 
number of countries from which the United 
States imported each good. Measuring the im- 
pact of this increase on U.S. import prices and 
welfare is a complex process that we will only 
discuss briefly here. Essentially, we used Robert 
C. Feenstra's (1994) methodology to estimate 
30,000 elasticities and then construct an aggre- 
gate price index that is robust to common 
changes in quality variation, the arbitrary split- 
ting of categories, the introduction of new 
goods, and a host of other data problems. After 
reconstructing the U.S. import price index, we 
found that the price of U.S. imports has been 
falling at a rate 1.2 percent per year faster than 
one would have thought without taking new 
varieties into account. To get some sense of the 
enormity of this bias, consider that the impact of 
quality adjustments on the consumer price in- 
dex is estimated to be 0.6 percent per year. 
Using this adjusted import price index, we es- 
timate the impact of new imported varieties on 
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U.S. welfare and find that the value to U.S. 
consumers from the increase in global varieties 
is 280 billion dollars or about 3 percent of U.S. 
Gross Domestic Product (Broda and Weinstein, 
2004). 

I. Variety Growth by Country, 1972-1997 

Replicating the results of Broda and Wein- 
stein (2004) for a larger set of countries is 
beyond the scope of this paper. What we want 
to do here is document that the increase in 
imported varieties is an important global phe- 
nomenon. Moreover, we believe the data sug- 
gest that this global growth in imported varieties 
has significant implications for how globaliza- 
tion has been raising world welfare. 

An important limitation that we face as we 
turn to international data is that we do not have 
access to highly disaggregated import data for a 
large cross section of countries over a long time 
period. Although we use eight- or ten-digit data 
for our study of the United States (Broda and 
Weinstein, 2004), consistent international data 
at the six-digit Harmonized Tariff System level 
are only available for a decade or so, and if we 
want to look at a similar time period, we are 
forced to use four-digit SITC data. As a result, 
we will be working with only 433 good catego- 
ries instead of the close to 15,000 categories 
available in the most disaggregated data. 

The major impact of working with more ag- 
gregated data is that we are biased against find- 
ing large changes in the number of varieties. 
The reason is simple. Our measure of the 
change in the number of imported varieties will 
depend on whether a country that initially did 
not export a good started to export a good after 
some point in time. Since whenever a country 
exports a good in an eight- or ten-digit category, 
it will export the good in the more aggregated 
four-digit category, we will tend to miss much 
of the increase in varieties. A second feature 
and limitation of the four-digit data is that the 
number of categories has declined by 25 over 
the period from 1972 to 1997 even though the 
number of product categories in more disaggre- 
gated data has risen sharply. On the positive 
side, this means that we do not need to worry 
about false increases in variety arising from the 
splitting of categories into finer units. However, 

this further biases us against finding increases in 
varieties arising from the import of entirely new 
goods. 

Table 1 presents data on how the number of 
varieties varies across countries and time for the 
countries that were the 20 largest importers in 
1997. Each element in the first column of the 
top panel of Table 1 presents the average num- 
ber of suppliers of a good imported by a partic- 
ular country in 1972, and the elements in the 
second column report the same statistic for 
1997. There are basically two stylized facts in 
the cross section that we wish to highlight. First, 
large importers tend to source their imports 
from more countries than do small importers. 
The United States, for example, imported a typ- 
ical four-digit SITC good from an average of 31 
countries in 1972, whereas the 20th longest 
importer, Brazil, only imported goods from 12 
countries. If we look at the 100 largest import- 
ers in 1997, we find that the correlation between 
the amount of aggregate imports and the num- 
ber of countries supplying each good is 0.79. 
Countries that import more also tend to import 
from more countries.2 

A second element of the cross-sectional vari- 
ation that is interesting is how varieties change 
across goods categories. In Table 2, we present 
the average number of source countries for the 
20 largest import categories in 1972. Taken 
together, these 20 categories accounted for 31 
percent of world imports in 1972. One of the 
striking features of this table is that the goods 
that importers source from the fewest countries 
(petroleum oils, other fuel oils, anthracite coal, 
and unmilled non-durum wheat) are all goods 
that one would not characterize as specialized 
by country or firm. Similarly goods that are 
sourced from the largest number of countries 
(e.g., medicines, specialized industrial machin- 
ery, and motor vehicle parts) are likely to be 
quite different across countries. 

What could be driving this striking difference 
in the number of suppliers of particular product 
categories? The most obvious explanation for 
this phenomenon is one suggested by Donald R. 

2 David Hummels and Peter J. Klenow (2002) examine 
the behavior of exports in a large cross section. They con- 
clude that typically two-thirds of the new exports come in 
the form of new varieties, also indicating the importance of 
the extensive margin in the case of exports. 
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TABLE 1-THE IMPACT OF VARIETY ON WORLD PRICES 
AND WELFARE 

Average number of suppliers 
per imported good 

Percentage 
Country 1972 1997 change 
United States 31.4 42.7 36.1 
Germany 29.1 38.2 31.2 
Japan 20.6 28.8 39.9 
United Kingdom 30.4 38.4 26.5 
France 26.3 35.2 34.2 
Italy 23.9 33.5 40.0 
Canada 17.8 25.2 41.3 
Netherlands 23.6 31.5 33.1 
China 4.9 20.7 326.1 
Belgium 20.8 27.6 32.8 
Hong Kong 15.0 23.7 57.9 
Spain 16.6 21.8 31.6 
Mexico 9.1 17.3 89.3 
Singapore 14.7 23.2 57.6 
Former Soviet Union 8.7 27.3 213.7 
South Korea 5.9 16.8 185.3 
Switzerland 18.7 24.2 28.9 
Taiwan 7.7 17.4 126.9 
Sweden 18.8 22.8 21.5 
Brazil 11.5 19.7 70.7 

ABa ARIb 

Sigma Sigma Sigma Sigma 
Country =2 =5 =2 = 5 

United States 0.72 0.91 3.0 0.9 
Germany 0.76 0.93 8.9 2.3 
Japan 0.68 0.91 3.3 0.8 
United Kingdom 0.79 0.94 5.6 1.4 
France 0.75 0.93 5.3 1.4 
Italy 0.72 0.92 14.2 3.8 
Canada 0.68 0.91 19.4 5.3 
Netherlands 0.77 0.94 7.1 1.8 
China 0.17 0.64 26.9 7.5 
Belgium 0.77 0.94 14.8 3.9 
Hong Kong 0.60 0.88 18.0 4.9 
Spain 0.72 0.92 6.2 1.6 
Mexico 0.50 0.84 32.2 9.3 
Singapore 0.62 0.89 45.6 14.1 
Former Soviet Union 0.25 0.71 25.4 7.1 
South Korea 0.30 0.74 30.8 8.8 
Switzerland 0.81 0.95 6.7 1.7 
Taiwan 0.40 0.79 36.9 10.9 
Sweden 0.87 0.97 3.9 1.0 
Brazil 0.56 0.86 26.8 7.5 

Source: Authors' calculations, based on Feenstra (2000). 
a Aggregate bias in import price between 1972 and 1997. 
b Percentage change in real income between 1972 and 

1997. 

Davis and Weinstein (2002). Davis and Wein- 
stein contend that importers will tend to source 
differentiated goods from a wide number of 

TABLE 2 VARIETY IN THE TOP 20 GOODS 

Average 
number of 
importing 

sources 
across 

countries 

SITC Goods name (shortened) 1972 1997 

3330 Petroleum oils and crude oils 4.7 6.4 
7810 Passenger motor cars 16.1 20.2 
7849 Parts/accessories, motor vehicles 17.4 24.8 
3343 Gas oils 8.2 7.0 
7821 Motor vehicles for transport 9.9 16.5 
7139 Parts of piston engines 16.5 21.9 
6821 Copper and copper alloys 5.6 9.1 
7284 Machinery/appliances 18.7 26.8 
711 Coffee 9.5 13.7 
412 Other wheat 3.2 4.4 
6672 Diamonds 5.2 7.5 
7247 Machines for washing, etc. 16.4 17.5 
111 Meat of bovine animals 6.2 7.9 
2482 Wood of coniferous species 10.1 10.1 
8510 Footwear 16.6 22.0 
3344 Fuel oils 5.0 7.1 
3221 Anthracite 3.1 5.1 
7442 Lifting/handling/loading 15.7 21.6 

machinery 
7361 Metal cutting machine-tools 14.3 18.1 
5417 Medicaments 21.7 25.1 

Source: Authors' calculations, based on Feenstra (2000). 

countries. The sourcing, of homogeneous 
goods, however, can better be modeled by a 
linear programming process (cf. R. Dorfman et 
al., 1958) that minimizes trade transport costs 
subject to a constraint that each country's net 
offer of homogeneous goods is satisfied. As 
Dorfman et al. (1958) show, the solution to this 
linear-programming problem will involve only 
a very small number of nonzero bilateral export 
paths. It is therefore striking that we see the 
smallest number of bilateral export paths pre- 
cisely for the goods that are commonly thought 
to be most homogeneous. 

So far, we have simply been discussing the 
cross-sectional variation. The time-series varia- 
tion, however, is even more interesting for our 
purposes. Returning to Table 1 we see that all of 
the world's 20 largest importers substantially 
increased the number of countries from which 
they source their imports. The average increase 
for the largest 20 importers rose by 49 percent. 
This increase almost surely understates what the 
increase would have been if we had used more 
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FIGURE 1. VARIETY GROWTH, 1972-1997 

Notes: Fitted regression, y = 0.15x + 4.6, R2 = 0.56, 
number of observations = 100. 

disaggregated data. For example, in our study of 
the United States, we found that the number of 
countries supplying imports rose by 82 percent 
over this time period. This is almost double the 
increase that we have in more aggregated four- 
digit data. Almost surely this reflects the down- 
ward bias arising from the fact that, as long as 
there are some imports from a particular country 
at the eight-digit level in 1972, we will record 
no variety growth at the four-digit level. 

Of particular interest is what has happened to 
individual countries. Countries that liberalized 
their economies such as China and the former 
Soviet Union have seen enormous increases in 
the number of suppliers. China saw the number 
of import suppliers of a typical imported com- 
modity grow from 4.9 to 20.7, an increase of 
326 percent! Similarly, the Soviet Union saw 
the number of countries supplying a typical 
importable rise by over 200 percent. It is im- 
portant to remember that this type of impact 
from globalization is typically not captured by 
conventional measures of openness which focus 
on the aggregate amount of imports rather than 
the number of sources of those imports. 

The increase in the number of import sources 
highlights an important feature of the time- 
series properties governing the expansion of 
world trade. In Figure 1, we plot the percentage 
change in the average number of import suppli- 
ers of a country's four-digit import category 
against the country's import growth rate. 
Clearly, as imports of a given country grow, the 
country tends to source those imports from 
more countries. This suggests the possibility of 

a virtuous circle arising from growth: import 
growth causes an expansion of the number of 
varieties, which drives down the price index and 
thereby causes more growth. It also underscores 
an important source of gains from globalization: 
as countries import more, they increase the 
number of varieties that they import. Reduc- 
tions in trade costs may be raising welfare not 
simply by reducing the price of imports, but 
by increasing the available choice set for 
consumers. 

In order to obtain a sense of how important 
these changes have been for the world econ- 
omy, we need to put a bit more structure on the 
data. To do this properly for a country is a major 
undertaking, and the reader is directed to Broda 
and Weinstein (2004) in order to understand 
how to obtain a careful estimate. Here we will 
do an extremely simple calibration exercise that 
should provide some flavor for the magnitude of 
these global trends. 

If we assume that all consumers use a constant- 
elasticity-of-substitution (CES) utility function 
that places equal weights on imports from every 
country, prices of all imports are identical, and 
there are no differences in quality or substitu- 
tion elasticities across goods, then we can write 
the exact import price index that takes variety 
growth into account, Pv, as 

(1) P = p.xn( 
I 

ngc- I 
g rngc97/ 

where Pc is the conventional price index, ngc72 
is the number of varieties of good g imported by 
country c in the year 1972, and a is the elastic- 
ity of substitution. In this case, increasing the 
number of source countries for a given good 
will reduce the ratio ngc72/ngc97 and hence the 
exact price index. An unfortunate feature of the 
four-digit data is that the number of import 
categories in 1997 is 30 less than the number in 
1972. If we were implementing the Broda and 
Weinstein (2004) methodology this would not 
be a problem, but it is a problem when one uses 
count data as a measure of varieties, since it 
would result in a spurious decline in the number 
of goods. In order to deal with this problem, we 
take as our measure of nt the average number of 
countries supplying four-digit categories that 
did not change definition over the sample. 
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In the first two columns of the bottom panel 
of Table 1 we calculate the implied changes in 
import prices due to the increases in varieties 
under a number of assumptions regarding the 
elasticity of substitution. The first column re- 
ports the implied price movements using an 
elasticity of substitution of 2. This elasticity of 
substitution is lower than the one typically es- 
timated, but we include it because it generates a 
price movement for the United States that is 
approximately equal to the estimate in Broda 
and Weinstein (2004). Presumably, the reason 
for this is that the low elasticity offsets the 
upward bias in the adjusted import price index 
arising from the more aggregated data. Another 
way of saying this is that the first column cali- 
brates the elasticity so that it provides an esti- 
mate of the gains from variety for the United 
States that is essentially the same as in Broda 
and Weinstein. An alternative way of picking an 
elasticity is to choose a number that is similar to 
elasticity estimates from other papers. We do 
this in the next column. 

The results from this exercise suggest that 
there are very large import price declines arising 
from increases in variety. Indeed, most coun- 
tries appear to have experienced larger increases 
in the number of import suppliers than the 
United States in the period 1972-1997. For ex- 
ample, the dramatic increase in varieties for 
South Korea implies a drop in the import price 
index of 70 percent in the last 25 years. What is 
even more striking is how prices have moved 
for countries that liberalized their economies. 
China, Mexico, and the former Soviet Union 
saw the number of source countries for their 
goods rise by 326, 89, and 214 percent, result- 
ing in implied import price indexes declining by 
83, 50, and 75 percent, respectively, assuming 
an elasticity of 2. The price declines are signif- 
icantly smaller with the higher elasticity, but 
these price declines are almost surely biased 
toward zero because of the more aggregated 
four-digit data. 

Turning to welfare, our estimates imply sub- 
stantial gains for these countries. If we multiply 
the changes in the price index by the import 
share for each country,3 we obtain an estimate 

3 We assume that all imports are consumed rather than 
re-exported. This is clearly a simplification for the case of 

of how much real income in that country rose as 
a result of increases in varieties. If we focus on 
the first column of welfare results in the bottom 
panel of Table 1, we see that if we calibrate 
sigma to replicate the Broda and Weinstein 
(2004) results, the growth in varieties implies 
enormous welfare gains for many countries. In- 
deed, by using U.S. data, Broda and Weinstein 
(2004) picked the country for which variety 
gains were the smallest. Our calibration exer- 
cise suggests that many countries saw their wel- 
fare rise by 10 percent or more as a result of 
new varieties. For many developing and emerg- 
ing economies the impacts are even larger. We 
calculate that China and Mexico saw their wel- 
fare rise by 27 and 25 percent as a result of 
increased import varieties. The magnitudes are 
so large that they suggest that increases in va- 
rieties may be one of the principal means 
through which liberalizing countries benefit 
from trade. Even if we focus on the last column in 
the bottom panel of Table 1, which uses the higher 
elasticity and therefore underestimates the gains 
for the United States, we see welfare gains on the 
order of 7-10 percent for these countries.4 

II. Conclusion 

Over the last 25 years, international trade has 
undergone a revolution in terms of our under- 
standing of what drives the gains from trade. 
Although monopolistic competition theory rests 
on the notion that a major source of the gains 
from trade stems from increases in product va- 
rieties, empirical analysis lags far behind. In 
prior work, we conducted the first econometric 
estimate of how much increases in imported 
variety mattered for the welfare of the United 
States. Our estimates suggested that U.S. wel- 
fare is 3-percent higher due to the increase in 
imported varieties. 

many East Asian countries that have GDP shares of imports 
over 50 percent. 

4 Given the severe downward bias arising from evaluat- 
ing variety change at too high a level of aggregation, we 
decided to use the count data to measure variety growth 
rather than the measure used in Broda and Weinstein 
(2004). In this case, welfare effects are substantially lower, 
but for a number of countries they are still in excess of 6 
percent of national income. Unfortunately, we could not 
report these results due to space limitations. 
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In this paper we extend those results in a 
number of important dimensions. First we doc- 
ument that even at higher levels of aggregation, 
there has been an unmistakable global pattern of 
variety growth. On average, large importing 
countries source imports from 50-percent more 
countries than they did 25 years ago. Using a 
simple calibration exercise we calculate the bias 
in conventional price indexes due to omitting 
changes in imported varieties. Our calculations 
suggest a pervasive and potentially large up- 
ward bias in import prices, particularly for lib- 
eralizing countries. These results also imply that 
conventional measures of the gains from trade 
may be far lower than those implied by new 
trade theory. Obviously more work needs to be 
done, but our preliminary calculations suggest 
that increasing global varieties has exerted a 
large and positive impact on world welfare. 
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