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Abstract

This paper proposes lower and upper bounds for the gains from variety as derived by Broda and

Weinstein (2006). Using these bounds, it is shown that for a small open economy like Switzerland, the

gains from variety can amount to over 10% of the GDP. As a second contribution, the gains from variety

are attributed to countries of origin and product categories. Third, the gains from variety of a small open

economy are compared to those of a large economy with a large domestic sector like the US. The import

price index bias as derived by Feenstra (1994a) is lower in small open economies. 50% to 95% of this

difference is due to the lower growth in imported variety. The rest is caused by the higher elasticities of

substitution of import goods in the small open economy. Nonetheless, the gains from variety may be higher

in the small open economy because the higher import share magnifies the price index bias relative to the

large economy. (JEL F12, F14)

1 Introduction

This paper quantifies the gains from variety for Switzerland, a small open economy, between 1988 and 2006.

The approach used is taken from the seminal paper of Feenstra (1994a) which is extended by Broda and

Weinstein (2006). By computing an import price index that is corrected for net variety growth, the gains from

imported variety are quantified. While Broda and Weinstein (2006) find that the USA experienced gains from

imported variety accounting to 2.6% of GDP between 1972 and 2001, Switzerland as an economy with a large

share of imports relative to GDP is expected to profit even more from imported varieties. However, using the

methodology of Broda and Weinstein (2006), the gains from variety only amount to 0.4% of the GDP between

1988 and 2006. One reason is the relatively low growth in imported variety in Switzerland, another one are the

high elasticities of substitution in Swiss import goods. Both reasons lead to only a small bias in the import

price index. I claim however, that this small bias is only a lower bound. An upper bound is then proposed
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and motivated, resulting in gains from variety of up to 10.7% of the GDP. I argue that the actual bias lies

between these two values. A best practice specification leads to gains from imported variety in Switzerland

that lie between 4.6% and 6.0% of the GDP for the period of 1988 to 2006.

A second contribution of this paper is the attribution of these gains to the countries of origin and the different

traded goods. I find that 70% to 80% of the gains from imported variety that Switzerland experienced between

1988 and 2006 is due to trade with Germany, Italy and France which are Switzerland’s most important trading

partners. This exemplifies the strong trade relations that Switzerland supports with its direct neighbours.

Regarding different import goods, furniture, watches as well as motor vehicles contribute the largest parts to

the gains from variety.

As a third contribution, I compare the US gains from variety between 1990 and 2001 to those of Switzerland in

the same period and attribute the difference to three different sources, namely import share, variety growth and

the size of the elasticities of substitution. The higher import share leads to a magnification of the price index

bias by a factor of five in Switzerland relative to the US. The bias in the price index of its own is always larger

in the US. This difference can itself be attributed to the two remaining sources: 50% to 95% of the difference

are due to lower variety growth in Switzerland while the rest of the difference stems from the higher elasticities

of substitution of Swiss import goods compared to US import goods. Despite the lower bias in the price index,

the gains from imported variety may well be higher in Switzerland due to the magnification effect stemming

from the higher import share. Under my best practice specification, Switzerland experiences gains from variety

from 1.3% to 1.7% of the GDP compared with 1.0% to 1.2% of the GDP in the US for the period of 1990 to 2001.

In the next section, existing theory and empirical evidence about the evaluation of the gains from variety is

reviewed. Section 3 derives and discusses the methodology used to determine the gains from imported variety,

primarily referring to Feenstra (1994a) and Broda and Weinstein (2006). Section 4 derives a lower and an

upper bound for the bias of the aggregate import price index. Section 5 presents the gains from variety in

Switzerland between 1988 and 2006. The contribution of countries and goods to the total gains are calculated

as well. Finally, in Section 6 Switzerland is compared to the USA and the differences of the gains from variety

are attributed to the different sources. Section 7 concludes.
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2 Variety - Theory and Empirical Evidence

Gains from trade liberalization never top a few percent of the GDP, even when trade barriers are significantly

reduced. Feenstra (1992) gives an overview over some results. While this may be surprising, many authors

have hinted at the fact that these models do not incorporate the changes in traded variety upon trade liber-

alization. In Romer’s (1994) example, fixed costs exist for the introduction of a new product into a foreign

market. Trade barriers will lower the profits of the firms. As a consequence of the fixed costs, some goods

are not profitable enough to export when trade barriers are high and this may lead to a smaller variety in the

importing country. The gains from trade liberalization can then account to up to 20% of the GDP if many

goods are prevented from being imported. This seems to be especially true for small open economies, since the

fixed costs are more important if only small quantities can be sold in a market. Klenow and Rodriguez-Clare

(1997) provide evidence for this calibration exercise. In their paper, the gains from trade liberalization using

Costa Rican data can account for up to 2% of the GDP. This already incorporates the gains from variety which

raise the overall gains from trade by 50% to 300%, depending on the specification. Hence, although the gains

from trade liberalization still seem small, the increase in number of goods are responsible for a large part of

them.

Taking another approach, Hausman (1981), based on Hicks (1940), shows that using microdata, the value of

new goods for the consumer can be calculated as the area under the demand function that is added if the

price of a good falls from its reservation price to its actual price. Unfortunately, to estimate the reservation

prices, very detailed data is needed. Consequently, the empirical evidence on this approach is restricted to

single products like breakfast cereals (Hausman 1994) or cell phones (Hausman 1997). Thus, for calculating

the gains from the imported variety in all product categories this method is not very useful.

Taking one step backwards it can be stated that theoretically, the incorporation of a change in product variety

is quite troublesome using an economic model. The traditional demand theory is constructed for a fixed set of

goods. Changing the number of goods means, in principle, changing the utility specification with all relation-

ships between goods. Hotelling (1929) and Lancaster (for example 1966 and 1975) provide some approaches

to incorporate new goods. Lancaster presents a whole new theory, which he calls the New Demand Theory.

The essence of his approach is that there is a fixed number of characteristics that a good can have. New goods

with different levels of these characteristics can then be added easily. The substitutability between the new

goods and the existing ones are then defined by the characteristics ex ante. Unfortunately, demand systems
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are difficult to get using this approach. As a consequence it never had a large impact on the empirics.

A much larger impact has been initiated by the theory developed by Spence (1976) and Dixit and Stiglitz

(1977), and more trade specific, Krugman (1980) which is based on the latter of the above. Using monopolistic

competition, one good is available in different varieties, each produced by a different firm. Consumers value

additional varieties depending on the substitutability between varieties. Finally, trade leads to more varieties

available in every country and therefore to gains for the consumers stemming solely from the love for variety.

Based on these monopolistic competition models, Feenstra (1994a) developed a price index for imports that

is corrected for new and disappearing varieties. New varieties lower the unit-costs, depending on their substi-

tutability with other varieties and their expenditure share. The difference between a conventional price index

and the import price index taking the variety growth into account can then be used to compute the gains from

imported variety.

This is done by Broda and Weinstein (2006) for the USA using disaggregated trade data for the period of

1972 to 2001. They find that the upward bias uf the conventional import price index is 1.2 percent per year.

This leads to a gain from imported variety of 2.6 percent of GDP between 1972 and 2001. Again, this may

not seem a lot. Considering the fact that a small open economy like Switzerland has an import share that is

four to five times larger than the one of the US, one could imagine much larger gains for these economies.

3 Empirical Strategy and Estimation

In this section I try to give a comprehensive replication of the utility specification used to model the economy

and of the derivation of the price index used to calculate the impact of new varieties on prices and welfare.

Furthermore, the stochastic model to estimate the elasticities of substitution is presented. This approach is

developed by Feenstra (1994) and extended by Broda and Weinstein (2006).

3.1 A Three-Level Utility Model

I start out with a three level utility function. Imported varieties are grouped into goods (1), while these goods

are then aggregated into a composite import good (2) which is consumed alongside a composite domestic good

(3). The three levels of utility are
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where κ, γ and σg are the elasticities of substitution between the goods or varieties of the respective level. G

is the set of goods and C is the set of varieties. dgct is a taste or quality parameter. Utility is separable and

homothetic. Note that this utility allows for a representative consumer which will be convenient to derive the

price index. Next, the unit-cost function for every level of utility is derived.

φMgt (Igt, ~dgt) =

(∑
c∈It

dgctp
1−σg

gct

)1/(1−σg)

, (4)

φMt (G) =

∑
g∈G

(φMgt )
1−γ

1/(1−γ)

, (5)

pt =
[
(pDt )1−κ + (φMt )1−κ]1/(1−κ)

. (6)

These unit cost functions are the building blocks for the price index. Also, they demonstrate the love-of-variety

approach: Suppose a number of varieties exist and all taste parameters are equal to 1. Then, an increase of

the number of varieties for given and equal prices implies a decrease of the unit-costs.

3.2 Derivation of an Exact Price Index

A cost of living index (COLI) measures the total cost for the consumer to achieve his highest possible utility

level given a level of income. Therefore, a COLI depends on the cost function given a specific income. With

homothetic preferences however, the cost function for every consumer is independent of his income. Thus, a

price index of good g can be defined as1

PMg ( ~pgt, ~pgt−1, ~xgt, ~xgt−1, Ig) =
φMgt (Ig, ~dg)

φMgt−1(Ig, ~dg)
, (7)

1See for example Konüs (1921).
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where φMgt (Ig, ~dg) are the unit-costs of that good at time t. Note that for the moment a constant set of varieties,

Ig, henceforth called the common set is used. It is a remarkable feature that the price index does not depend

on the taste parameters as Diewert (1976) shows. The intuition for this result is that all the information

contained in the taste parameters is captured by the expenditure shares. Sato (1976) and Vartia (1976) have

derived the exact price index for the CES unit-cost function. For a price index to be exact it must equal the

ratio of the unit-cost functions. This is true for the following price index:

φMgt (Ig, ~dg)

φMgt−1(Ig, ~dg)
= Pg( ~pgt, ~pgt−1, ~xgt, ~xgt−1, Ig) =

∏
c∈Ig

(
pgct
pgct−1

)wgct

, where (8)

wgct(Ig) =
(sgct − sgct−1)/(ln sgct − ln sgct−1)∑

c∈Ig
((sgct − sgct−1)/(ln sgct − ln sgct−1))

,

sgct(Ig) =
pgctxgct∑
c∈Ig

pgctxgct
.

Thus, the price index is a geometric mean of all the price changes. The weights depend on the expenditure

shares sgct. The exact price index defined above demands that all the goods are available at all periods, i.e.

that there are no new goods. It is due to Feenstra (1994a) that the exact price index for a non-constant set

Igt is known:

πg( ~pgt, ~pgt−1, ~xgt, ~xgt−1, Ig) =
φMgt (Igt, ~dg)

φMgt−1(Igt−1, ~dg)
, (9)

= Pg( ~pgt, ~pgt−1, ~xgt, ~xgt−1, Ig)
(

λgt
λgt−1

)1/(σg−1)

, where (10)

λgt =

∑
c∈Ig

pgctxgct∑
c∈Igt

pgctxgct
,

λgt−1 =

∑
c∈Ig

pgct−1xgct−1∑
c∈Igt−1

pgct−1xgct−1
.

Hence, the exact price index with variety change is the common price index times an additional term, henceforth

called lambda ratio. The lambda ratio gets smaller if there are many new varieties and it gets larger if there
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are many disappearing varieties. It is determined entirely by the expenditure for these varieties. This ratio is

then weighted by a term negatively related to the elasticity of substitution. Thus, the bias of the price index

gets higher with lower elasticities and lower lambda ratios. Now that the exact price indices for the imported

goods are known, they are aggregated to the aggregate exact import price index:

ΠM (~pt, ~pt−1, ~xt, ~xt−1, I) =
φMt (It, ~d)

φMt−1(It−1, ~d)
, (11)

=
∏
g∈G

[
Pg(Ig)

(
λgt
λgt−1

)1/(σg−1)
]wgt

, (12)

= CIPI(I)
(

λgt
λgt−1

)wgt/(σg−1)

, (13)

where, CIPI(I) is a conventional import price index that does not account for the change in varieties. The

difference between this index and the index incorporating the new varieties is called the aggregate import bias.

Finally, the overall price index is

Π =
(
pDt
pDt−1

)wD
t

(ΠM )w
M
t . (14)

3.3 Deriving the Stochastic Model

To determine the exact price indices that account for the change in varieties, an elasticity of substitution, σ,

is needed for every good. The specification resembles a gravity model. However, Feenstra (1994a) allows for a

upward sloping supply curve, a feature not common in these models. First, the demand of a particular variety

is derived from the unit-cost function. The specifics are available from Feenstra (1991). Shares instead of

quantities are used because this eases the measurement errors due to unit-values:2

∆ ln sgct = ϕgt − (σg − 1)∆ ln pgct + εgct, (15)

where the difference in the unit-costs is a constant for all varieties c of good g and is summarized by ϕgt. The

change in unobserved taste parameter, ∆ ln dgct, is assumed to be the stochastic element. Next, defining ω as

the inverse supply elasticity, the inverse supply can be written quite generally as
2See for example Kemp (1962).
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∆ ln pgct = ψgt +
ωg

1 + ωg
∆ ln sgct + δgct. (16)

By choosing a reference variety and taking differences, the unobservable terms ϕgt and ψgt are eliminated.

Hence,

∆k ln sgct = −(σg − 1)∆k ln pgct + εkgct, and (17)

∆k ln pgct =
ωg

1 + ωg
∆k ln sgct + δkgct, (18)

where ∆k ln sgct = ∆ ln sgct−∆ ln sgkt with k as the reference variety. Making the assumption E(εkgctδ
k
gct) = 0,

ut is defined as εkgctδ
k
gct:

(
∆k ln pgct

)2
= θg1

(
∆k ln sgct

)2
+ θg2

(
∆k ln pgct∆k ln sgct

)
+ ugct or (19)

Ygct = θg1X1gct + θg2X2gct + ugct, (20)

with the obvious definitions for θg1 and θg2. Following Feenstra (1994a), the σ’s can be calculated from the

estimated θ’s using the following formula.

a) if θ̂g2 > 0 then p̂ = 1
2 +

(
1
4 −

1

4(θ̂2g2/θ̂g1)

)1/2

,

b) if θ̂g2 < 0 then p̂ = 1
2 −

(
1
4 −

1

4(θ̂2g2/θ̂g1)

)1/2

,

and in either case

σ̂ = 1 +

(
2β̂ − 1
1− p̂

)
θ̂g2. (21)

As for σ̂, negative values can occur as well as complex numbers.

3.4 Estimation

There is a simultaneity bias present in the stochastic model above. Normally this is attacked by defining

additional instruments. However, instruments for the prices and the shares in the above stochastic model

cannot be found easily. The panel structure of the data allows for another solution: As Verbeek (2004) and
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others3 note, the (unbalanced) panel structure can be used to get unbiased estimators without the use of

external instruments. Intuitively, the data is averaged over time and weighted with the number of periods

available. This is equivalent to running a WLS on

Ȳgc = θ1X̄1gc + θ2X̄2gc + ūg, (22)

where X̄gc is the mean over time. By defining moment conditions, Hansen’s GMM can also be applied.

4 Proposing a Lower and an Upper Bound for the Aggregate Im-

port Price Index Bias

Diewert (1976) shows that the price index, i.e. the ratio of the unit cost functions, does not depend on the

unobserved taste parameter dgct if this parameter is constant. If the taste parameter changes over time,

Feenstra (1994a) shows that one should exclude this variety from the common set Ig when calculating the

lambda ratios. The intuition behind this is that within the model, every change of the taste parameter is

causing a change of the expenditure. For example, if the expenditure for one variety rises, this may be due

to a quality change or a taste shift in that variety. Furthermore, Feenstra (1994a) shows that a change in the

taste parameter can also be caused by the the fact that a defined variety actually consists of more varieties.

For example, one variety may be apples from New Zealand. But maybe in reality, more than just one variety

of apples is imported from New Zealand. If this number of actual varieties increases over time, this may cause

a rise in the expenditure that is due to more variety. However, since apples from New Zealand are imported

in 1988 as well as in 2006, this variety is included into the common set. As a consequence, the new apples

do not contribute to the fall of the lambda ratio even if they should. Furthermore, one can also argue that a

variety which is available in a better quality can be seen as a new good as well. Thus, changes in the taste pa-

rameter due to quality changes should in principle also change the lambda ratios. Hence, all these changes are

ignored when including a variety into to common set. It follows that the aggregate bias that is obtained by in-

cluding all varieties into the common set can be called the lower bound of the aggregate import price index bias.

How can the specification from above be altered to get results that account for these changes? As mentioned

above Feenstra (1994a) suggests to treat varieties that experience changes in the taste parameter as new

3For example Hsiao (1985) or Hausman and Griliches (1986)
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and disappearing varieties. To do this, one has to exclude them from the common set. The problem is the

identification of these varieties, since the taste parameters are unobserved. Basically, there are two ways to

go: Either one defines whole countries as suppliers of varieties that experience these changes. For example,

one could argue that countries like China whose exports to Switzerland developped very dynamically should

be excluded in general from the common set. Countries like the USA or the United Kingdom that seem

to have stable exports to Switzerland would then always be included into the common set. This is a very

practicable method. There are two problems with this approach: First, the selection of countries would always

be arbitrary. One could always exclude another country and then another one. Second, in some product

categories China may have experienced a lot of growth while in others that was not the case. Thus, it would

be better to decide for every product category individually which varieties to exclude from the common set.

Regarding the two thousand lambda ratios, that process has to be automated. Hence, because the change in

expenditure is related to the change in the taste parameters, one could exclude all varieties from the common

set that experienced high (absolute) changes in the expenditure. But again, where does one has to stop? In

the end every variety but one could be excluded from the common set since one variety is needed to calculate

the lambda ratio. This will be the variety that experienced the lowest change in absolute expenditure. It is

only a small step from there to exclude every variety from the common set and assume that there is always

one artifical variety with no change in absolute expenditure left. Consequently, the values of the common sets

will cancel. Hence, every variety will be treated as new or disappearing or both. This is my suggestion that

leads to the upper bound of the bias in the price index. I can state the following Proposition:

Proposition 1 The lambda ratio is defined as

λgt
λgt−1

, where

λgt =

∑
c∈Ig

pgctxgct∑
c∈Igt

pgctxgct
and λgt−1 =

∑
c∈Ig

pgct−1xgct−1∑
c∈Igt−1

pgct−1xgct−1
.

To obtain a lower bound of the price index bias, the set Ig contains all varieties that are available in the start

and the end period. To obtain an upper bound, the set Ig contains but one artificial variety with constant

expenditure. Thus, the lambda ratio simplifies to

λgt
λgt−1

=

∑
c∈Igt−1

pgct−1xgct−1∑
c∈Igt

pgctxgct
.

A lambda ratio in the upper bound case is defined whenever it is defined in the lower bound case as will be
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clarified below.

To say more about these bounds, some clarifications are of use. First of all, to define a lambda ratio of a

particular good in general, at least one variety must be available in the start and the end period. If this is

not the case, there is the possibility of using a more aggregate good that contains at least one variety that

meets this requirement. In that case, only the lambda ratio of this aggregate good will be used. Thus, looking

at trade data sets, the different levels of aggregation of goods could be HTS-8, SITC-5 and SITC-3.4 As a

consequence, there will always be a mix of lambda ratios of goods belonging to different aggregates.

This leaves open the question which lambda ratios should be chosen in the upper bound case where an artificial

variety is included into the common set. Using an artificial variety, in principle every lambda ratio could be

defined. However, the most obvious choice is to use these lambda ratios that are defined in the lower bound

case. This is very convenient since then the two specifications are comparable as they consist of exactly the

same lambda ratio structure.

Theoretically, can one speak of a lower and an upper bound? Generally, the answer is no. Since there

are varieties with decreasing expenditure as well as with increasing expenditure, excluding varieties from the

common set could also lower the bias of the aggregate import price index. Thus, theoretically the upper

bound bias can be lower than the lower bound bias. In practice however, when raising expenditures for newly

imported goods are observed in most cases, the upper bound case will yield the higher bias. Thus, as a practical

terminology, I think these terms are appropriate.

5 The Gains From Imported Variety of a Small Open Economy

The application of the methodology described in Section 3 can be divided into three parts: First, the elasticities

of substitution are estimated. In a second step, the lambda ratios are computed and the corrected import price

index is calculated. Then, the gains from imported variety for the whole economy is computed by accounting

for the domestic sector. To get an overview over the situation of imported varieties in Switzerland, the variety

growth in Switzerland from 1988 to 2006 is examined before these three steps are realized.
4HTS stands for Harmonized Tariff Schedule and SITC for Standard International Trade Classification. HTS-8 defines ap-

proximately 9’000 goods and is the most disaggregated level for which Swiss trade data is available. For the US, HTS-10 is also
available, defining about 18’000 different goods. SITC-5 and SITC-3 define about 3’000 and 250 different goods.
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5.1 The Growth in Imported Variety

The data used are official foreign trade statistics of the Swiss Federal Customs Administration. They are

available digitally from 1988 to 2006.5 The data include entries for all HTS-8 goods stemming from a different

country. Thus, varieties are defined as HTS-8 goods imported from different countries. This is the so-called

Armington approach, first suggested by Armington (1969). For each of these HTS-8 - country pairs, the total

import value in domestic currency and the imported quantity is available. The quantities have been converted

to kilograms. This allows the calculation of unit prices. This is everything that is needed to implement the

methodology derived in Section 3.

In the last 20 years the fraction of imports of goods compared to the GDP has risen from 30% to 40% in

Switzerland. The value of all imports of goods has risen from roughly 80 billion Swiss Francs to over 170

billion, an annual growth rate of over 4% while the GDP has risen by only 1.8% per year.6 This more than

proportional rise of imports is commonly attributed to three different sources as mentioned in Broda and

Weinstein (2006): The reduction of trade costs, free capital movement and high growth of economies in East

Asia or Eastern Europe.

Less attention has been given to the fact that during the same time period not only the import values have

risen, but also the imported product variety. Table 1 displays these remarkable changes between 1988 and

2006 for Switzerland. To start with, looking at column (1), the total number of imported goods has risen

from 6’729 to 7’925 within twenty years. 5’292 goods were imported in 1988 as well as in 2006, i.e. these are

common goods of both periods. This means that many goods disappeared in the last twenty years and even

more goods were imported for the first time as can be seen in the last two rows of column (1).7

Columns (2)-(4) of Table 1 displays statistics about the varieties comprised in the goods of column (1). The

number of imported varieties has risen from 81’991 in 1988 to 114’690 in 2006. This is an increase of 40%.

Since varieties are defined as goods stemming from different countries, it can be stated that in 1988 one good

originated from an average of 12.2 countries whereas 19 years later the average number of supplying countries

has risen to 14.5. Looking at the goods that existed in 1988 and 2006, i.e. the common goods of the two years,

the mean variety even increased from 12.6 to 16.6. Column (5) reveals that a large share of total imports can be

5See www.admin.ezv.ch.
6In real terms. The data is taken from the Swiss Federal Statistical Office, http://www.bfs.admin.ch
7There have taken place some HTS revisions which could have led to some new categories that do not really incorporate new

products but are merely breakdowns of old ones. The changes of HTS revisions are available from the Swiss Federal Customs
Administration.
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attributed to new goods. Columns (6) and (7) abstract from the goods and look at all the varieties imported.

In column (6) the total varieties are again displayed in the first two rows. The second two rows show how

many common varieties8 were imported in 1988 and 2006. The last two rows display the new and disappearing

varieties. Thus, 38% of all varieties imported in 1988 have disappeared whereas 56% of all varieties present

in 2006 have not been imported in 1988. Column (7) shows that about 30% of the total import value can be

attributed to new or disappearing varieties in 2006 or 1988, respectively. Additionally, Table 1 reveals, that

one third of the increase in the number of product varieties is due to entirely new product groups and two

thirds are due to the increase of varieties in existing product groups.9 All the above stresses the changing

pattern of Swiss imports in the last 20 years: Imports originate from more and from different countries today

compared to the situation of two decades ago. Secondly, there are not only many new varieties, but also many

disappearing ones.

Table 1: Variety of Swiss Imports 1988-2006

Median Mean Total Share Share
Number no. of no. of no. of of total Total of total
of HTS countries countries varieties imports no. of imports

Year goods per good per good (goods) (goods) varieties (varieties)

(1) (2) (3) (4) (5) (6) (7)

All goods (1988) 1988 6729 10 12.2 81991 1 81991 1
All goods (2006) 2006 7925 11 14.5 114690 1 114690 1
Common 1988-2006 1988 5292 11 12.6 66798 0.77 50842 0.74
Common 1988-2006 2006 5292 13 16.6 87793 0.74 50842 0.69
1988 not in 2006 1988 1437 8 10.6 15193 0.23 31149 0.26
2006 not in 1988 2006 2633 7 10.2 26897 0.26 63848 0.31

This table is similar to the one used by Broda and Weinstein (2006).

5.2 Estimating the Elasticities of Substitution

As mentioned above, GMM can be used to get the estimates for the sigmas. However, in this paper I decided

to use the linear WLS approach as in Feenstra (1994a).10 Many goods only come with a very limited number of

observations. Because GMM may be biased in small samples, in my view it is safer to use the above estimator.

The downside is that not all of the sigmas will be estimated to be greater than one. Since only sigmas that

are greater than one are compatible with the CES utility function, the goods with sigmas smaller than one or

with complex values will be excluded from the calculation of the gains from variety. The exclusion of these

goods can be interpreted as taking a cautious approach to estimate the gains from variety: Using all goods,

the gains would be higher. As in Feenstra (1994a), equation (22) is estimated with a constant to account for

8As opposed to the varieties of common goods displayed in column (4).
9The Increase in existing product groups amounts to 87’793-66’798=20’995, and the increase due to more product categories

amounts to 26’897-15’193=11’704.
10Many thanks to Robert C. Feenstra who provided me with the STATA-files used for the estimation. I also thank Hui Huang

who has written the STATA version of the code.
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simple measurement errors.

Table 2 shows the estimated elasticities for different aggregation levels. In every column, a good is defined

differently. In the first column, a good is defined as SITC-3. There are 256 SITC-3 categories. For 250 of

these I obtain a sigma which is bigger than one. At the lowest aggregation level, HTS-8, 7’679 elasticities are

estimated. Note that the definition of a variety is still the same, namely a HTS-8 - country pair.

Table 2: Sigmas for Different Aggregation Levels

SITC-3 SITC-5 HTS-8

Elasticities estimated 250 2780 7679
Mean 6.05 7.02 12.86
Standard Error (Mean) 0.37 0.61 1.95
Median 4.35 4.13 4.14
Maximum Elasticity 48.21 1383.46 10539.37
Minimum Elasticity 1.33 1.07 1.04

Unlike in Broda and Weinstein (2006) the median elasticities do not fall when aggregating goods as one might

expect from elasticities of substitution. In a companion working paper I show that this is quite common

and depends on the specification used to estimate the sigmas. Also, the elasticities are higher than the ones

estimated by Broda and Weinstein (2006) for the USA between 1990 and 2001. Note that for deriving the

corrected import price index, only the sigmas of the last columns are used.

5.3 Deriving the Aggregate Price Index

As mentioned in Section 4, for many HTS-8 (SITC-5) goods the lamda ratio is not defined. Where this re-

quirement fails, the lambda ratio of the SITC-5 (SITC-3) good is used for all the HTS-8 (SITC-5) goods within

this SITC-5 (SITC-3) category. To get an elasticity for these aggregated goods, the geometric mean of the

sigmas of the HTS-8 (and only the HTS-8) goods is used. Hence, there are not 7’679 lambda ratios defined,

but only 2’053, a combination of SITC-3, SITC-5 and HTS-8 goods. Note however, that all 7’679 sigmas are

used for the calculation of the index.11

Table 3 shows summary statistics of the lambda ratios of three specifications. The lower bound case, the upper

bound case that has been derived just before and a best practice case where I identified countries that did not

experience great dynamics in their export behaviour to Switzerland.12 These countries are then included into
11One could imagine other ways to handle this. However, this is the way Broda and Weinstein (2006) implemented it.
12I chose to exclude those countries from the common set that experienced the highest absolute growth in the number of

varieties. All the countries that make up for 75% of the raise in variety are excluded. I deliberately ignored the values that these
countries export to Switzerland. Thus, also a small not so important country with high variety growth can be excluded from
the set, while a large country that exports high values to Switzerland but in always the same product categories is included into
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the common set. Any other country is never included into the common set. A list of the excluded countries is

added to the appendix. Note the differences in the lambda ratios between the three specifications: The medians

get lower if more countries are excluded from the common set. Considering the medians, the exclusion from

some countries from the common set is likely to have a large impact on the price index bias. Furthermore

note, that the combination of SITC-3, SITC-5 and HTS-8 goods changes in the best practice case. Using a

fixed country set leads to more empty common set for HTS-8 (SITC-5) goods. Consequently, only lambda

ratios of SITC-5 (SITC-3) goods can be used. This reduces the number of the lambda ratios.

Table 3: Descriptice Statistics of Lambda Ratios

Statistic Lower Bound Best Practice Upper Bound

Nobs 2059 1131 2059
Mean 1.14 2.14 2.98
Percentile 5 0.52 0.07 0.11
Median 0.97 0.55 0.66
Percentile 10 1.45 5.02 4.78

Using equations (8) to (13), the import price index that does not account for the change in variety as well as

the corrected import price index can be computed. The ratio of these indices expresses the bias from ignoring

the change in variety. This ratio is called the endpoint ratio and is defined as

EPR =
ΠM

CIPI(I)
=
CIPI(I)
CIPI(I)

∏
g

(
λgt
λgt−1

)wgt/(σg−1)

=
∏
g

(
λgt
λgt−1

)wgt/(σg−1)

. (23)

Thus, the endpoint ratio is the weighted average of the lambda ratios weighted by a term incorporating the

elasticity of substitution. Table 4 displays the endpoint ratios of the three specifications. The bias in the

lower bound case is very small. Within the last 19 years, ignoring the change in the number imported varieties

has led to an overestimation of the import price index of 0.9%. The annual bias is 0.05%. Clearly, the gains

from variety resulting from this bias will be very close to zero. The corrected import price index in the upper

bound case however, is 19.4% lower than the conventional import price index, an annual bias of 1.2%. The

best practice case lies between the two cases and leads to a bias of 11.6%, an annual bias in the import price

index of 0.7%.

the common set. Note that I consider absolute values. Thus, countries that experience negative growth on variety can also be
excluded from the common set.
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Table 4: Bias in the Swiss Import Price Index

End-point ratio Annual Bias (%)

Lower bound case 0.991 0.05
Best Practice case 0.884 0.69
Upper bound case 0.806 1.20

5.4 The Gains from Variety in Switzerland

To quantify the welfare gains, assumptions about the structure of the domestic economy have to be made.

Since the data does not allow me to model any complex interactions between imported goods and the domestic

economy, the same structure as in Krugman (1980) is assumed. That is, using equation (14), the conventional

and corrected price indices for the whole economy can be calculated. Taking the ratio of these indices results

in the welfare gains. Since the two indices only differ by a multiplicative term, the gains from variety can be

written as

GFV =
(

1
EPR

)wM
t

, (24)

where wMt is the log-change weight of the imports. Thus, the welfare gains can be calculated by weighting the

inverse of the weighted aggregate lambda ratios with the fraction of imported goods relative to total economic

activity. The problem here is that the imported goods also incorporate middle products and investment goods.

It will hence be difficult to choose an appropriate measure for total economic activity. For a large economy

like the USA this may not be very important. Broda and Weinstein (2006) just use the domestic consumption.

They consequently get a share of the imports of around 10% for the period of 1990 to 2001. Doing the same

for a small open economy has more severe consequences: Imports as a fraction of the total GDP amount to

36% in Switzerland using a log-change weight. However, using only consumption instead of GDP, the share

of imports amounts to 47%. Of course, this is a consequence of many investment goods and middle products

imported, used in the production process and then partially exported to other countries. These imported and

exported goods may not play such an important role in the US, but for Switzerland they matter a lot. Because

neither of the two shares can be justified convincingly, I assume that a sensible weight lies between 36% and

47%. Using these weights and the three different biases of the price index above, the gains from variety can

be calculated. Using the lower bound bias and the smaller weight, the gains from variety account for 0.3% of

the GDP in the last two decades as Table 5 displays. Using the upper bound bias and the higher weights, the

highest gains from variety account to 10.7% of the GDP. Using my best practice specification, the gains from

variety lie between 4.5% and 6.0%.
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Table 5: Gains from Imported Variety, Switzerland 1988-2001

Weights
36% 47%

0.991 0.003 0.004
EPR 0.884 0.045 0.060

0.803 0.081 0.107

5.5 Analysis of the Gains from Imported Variety

Where do these gains come from? First, it can be assessed which trading partners of Switzerland contribute

the largest part to these gains. Secondly, the gains from imported variety can be attributed to the different

import goods.

5.5.1 Which Countries Contribute Most to the Gains from Variety?

To split up the gains from variety with respect to countries of origin, each lambda ratio is weighted by the

share a particular country owns on that good. Then, these country-weighted lambda ratios are aggregated

over all goods for each country. Thus, the contribution to the gains from variety resulting from the imports of

a particular country i can be written as

EPRi =
∏
g

[(
λgt
λgt−1

)(wgt/(σg−1))Wigt
]
, (25)

where Wigt is the ideal log-change weight of country i on this specific good g. The contribution of a single

country relative to the whole gains from variety is then defined as (1 − EPRi)/(1 − EPR), where EPR is

the endpoint ratio of the aggregated indices. Note that multiplying all the biases, the endpoint ratio from

equation (23) results:

EPR =
∏
i

{∏
g

[(
λgt
λgt−1

)(wgt/(σg−1))Wigt
]}

. (26)

Considering Table 13 for the lower bound case and Table 14 for the upper bound case, it is striking that

under both specifications Germany contributes nearly 50% of all gains from variety. 70% to 80% of all the

gains are due to imports from Switzerland’s most important trading partners Germany, Italy and France.

Austria, the United Kingdom, Japan, Spain and the Netherlands also appear on the first few ranks under both

specifications. The differences between the tables are due to the fact that under the upper bound specification,

a rise in expenditure always contributes to a lower lambda ratio and consequently a higher gain from variety.

For example, in the case of the USA which did not export too many new varieties to Switzerland, the rising
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values of the exports led to a high contribution to the gains from variety under the upper bound specification.

Thus, it is likely that the exclusion of the USA from the common set leads to gains from variety that are too

high. On the other hand, consider countries of the former Czechoslovakia or Poland. Always including them

into the common set may understate the gains from variety. Since these countries experienced a high increase

in exported variety to Switzerland, it is also likely that they had some variety growth in their existing export

goods. Inclusion into the common set would not take this variety growth into account.

5.5.2 Which Goods Contribute Most to the Gains from Variety?

To find out which SITC-3 goods contributed the largest share to the gains from variety, the lambda ratios of

the HTS-8 or the SITC-5 goods have to be aggregated. For every SITC-3 good g this is done by calculating

EPRg =
∏
k

[(
λgkt
λgkt−1

)(wgkt/(σgkt−1))
]
, (27)

where k is either a HTS-8 or a SITC-5 good depending on the structure of the lambda ratios. Again, (1 −

EPRg)/(1 − EPR) delivers the contribution of good g relative to the total gains from variety. Tables 15

and 16 again show the results for the lower and the upper bound case. In Table 15, musical instruments,

watches and clocks as well as furniture are all in the top ten of the goods that contribute most to the gains

from variety. This seems sensible since one may expect that in these product categories, many new varieties

at high values have been imported. Aluminium as well as pearls and precious stones are at the end of the

list and even contributed losses from variety. The rankings look more or less intuitive. Table 16 shows the

same for the upper bound case. Surpisingly, aluminium as well as pearls and precious stones are now at the

top of the ranking! This again exemplifies the problems when excluding too many varieties from the common

set. For example, the rise in the expenditure for aluminium has to do with a rise in the demand and the

prices of aluminium in the last two decades, but probably not much with a rise in quality or imported variety!

Treating these aluminium varieties as new and disappearing, will automatically lead to a fall in the lambda

ratio for aluminium. Thus, this upper bound case certainly overestimates the gains from variety. On the

other hand, considering watches and clocks or furniture, the gains stemming from these goods may be heavily

underestimated in the lower bound case. Assuming that in this category the raise in imported variety could

have been considerable, the upper bound case may be the better one to use. To sum up, furniture, watches,

motor vehicles and manufactures of base metal show up at top rankings in both tables. Thus, I conclude that

those product categories contribute a large part to the gains from variety.
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6 A Comparison to the Gains from Variety of the USA

To get a first impression of how the pattern of imported product variety of a small open economy compares

with the one of a larger economy, Table 6 compares Swiss with US import data. The period chosen is 1990

to 2001. Since the HTS obliges every country to use the same 6-digit product categories where the countries

are free to define their own 8- or 10-digit categories, the best comparability is obtained by using HTS-6 as

the definition of a good. Column (1) of Table 6 illustrates that the number of existing imported product

categories is very similar in the two countries although slightly higher in the US. Looking at the median and

mean countries supplying those goods however, the picture is quite different: The US imports goods from far

more countries on average than Switzerland and consequently a much higher number of varieties is imported.

This is revealed by column (4). The US imported 35% more varieties in 1990 and even 48% more in 2001.

Thus, not only started Switzerland with a much lower imported product variety in 1988, it could not even hold

the relative difference to the US constant as the imported variety of Switzerland raised by only 18% between

1990 and 2001 while the imported product variety of the US increased by 30%.

Table 6: Variety of Swiss and US Imports, 1990-2001, HTS-6

Switzerland

Median Mean Total Share Share
Number no. of no. of no. of of total Total of total
of HTS countries countries varieties imports no. of imports

Year goods per good per good (goods) (goods) varieties (varieties)

(1) (2) (3) (4) (5) (6) (7)

All goods (1988) 1988 4944 11 13.8 68327 1 68327 1
All goods (2006) 2006 5040 13 16.0 80734 1 80734 1
Common 1988-2006 1988 4660 12 14.0 65208 0.93 50375 0.89
Common 1988-2006 2006 4660 13 16.3 75907 0.91 50375 0.86
1988 not in 2006 1988 284 8 11.0 3119 0.07 17952 0.11
2006 not in 1988 2006 380 9 12.7 4827 0.09 30359 0.14

USA

Median Mean Total Share Share
Number no. of no. of no. of of total Total of total
of HTS countries countries varieties imports no. of imports

Year goods per good per good (goods) (goods) varieties (varieties)

(1) (2) (3) (4) (5) (6) (7)

All goods (1988) 1988 4987 14 18.5 92048 1 92048 1
All goods (2006) 2006 5098 18 23.5 119869 1 119869 1
Common 1988-2006 1988 4725 14 18.6 88084 0.92 69639 0.90
Common 1988-2006 2006 4725 18 23.9 112776 0.90 69639 0.86
1988 not in 2006 1988 262 11 15.1 3964 0.08 22409 0.10
2006 not in 1988 2006 373 14 19.0 7093 0.10 50230 0.14

On first sight, the differences in imported variety are large.13 To assess how this affects the gains from variety,
13Looking at European countries, it can be stated that this is a general result: Smaller countries like Austria, Belgium, the

Netherlands, Portugal, Ireland, Sweden, Denmark or Finland have a lower imported variety (and imported variety growth)
compared to larger economies as Germany, France, Italy, UK or Spain.
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I proceed as above: Table 7 shows the summary statistics over the estimated elasticities for Switzerland and

the USA for the period of 1990-2001. To use all available data, a variety is defined as HTS-8 in the Swiss

case and HTS-10 for the USA. The table shows that the elasticities of substitution are higher for the Swiss

import goods, which is illustrated by both, the mean and the median. Comparing the results for the USA with

those of Broda and Weinstein (2006), the median sigmas are slightly higher in my estimation. Qualitatively

however, the results are very similar.14

Table 7: Sigmas for Different Aggregation Levels

Switzerland USA
SITC-3 SITC-5 HTS-8 SITC-3 SITC-5 HTS-10

Elasticities estimated 242 2677 6861 239 2448 12886
Mean 7.13 10.73 20.78 5.89 6.23 10.25
Standard Error (Mean) 1.22 1.60 10.31 1.34 0.39 1.17
Median 4.29 4.23 4.25 2.93 3.16 3.54
Maximum Elasticity 280.37 3002.91 69637.89 272.83 431.82 14173.36
Minimum Elasticity 1.93 1.03 1.03 1.41 1.13 1.02

Swiss and US data from 1990-2001 is used for all estimates. A variety is defined at the HTS-8 level
for Switzerland and the HTS-10 level for The USA.

Remember that low elasticities of substitution tend to raise the gains from variety because the introduction

of more differentiated goods tend to lower the corrected price index by more. Another important part of the

correction of the price index is the change in the expenditure: Table 8 shows summary statistics of the lambda

ratios for each country and again for three specifications, the lower and upper bound case and the best practice

specification. Again, the medians fall when excluding varieties from the common set. It is striking that the

medians of the US lambda ratios are always below the ones from Switzerland. This already hints at differences

in the bias of the aggregate import price index.

Table 8: Descriptive Statistics of Lambda Ratios

Switzerland
Statistic Lower Bound Best Practice Upper Bound

Nobs 2489 1409 2489
Mean 1.55 1.93 3.93
Percentile 5 0.63 0.12 0.21
Median 0.99 0.76 0.91
Percentile 10 1.50 4.41 4.13

USA
Statistic Lower Bound Best Practice Upper Bound

Nobs 2117 677 2117
Mean 1.23 1.82 2.40
Percentile 5 0.30 0.07 0.07
Median 0.96 0.64 0.54
Percentile 10 2.08 5.72 5.37

Table 9 displays the endpoint ratios under the three specifications for each country. The price index bias for
14Note that the means are heavily influenced by some outlier elasticities.
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Switzerland is 0% in the lower bound case. Thus, incorporating all varieties possible into the common set,

there is no difference between the corrected and the conventional import price index. Under the upper bound

specification however, the bias amounts to 8.1%. In the US data I find a bias of 4.3% even in the lower bound

case. Using the upper bound, the bias of the conventional import price index is 20.8%.

Table 9: Bias in the Swiss and US Import Price Indices

Switzerland USA
End-point ratio Annual Bias (%) End-point ratio Annual Bias (%)

Lower Bound 1.000 0.00 0.966 0.32
Best Practice 0.965 0.33 0.886 1.10
Upper Bound 0.919 0.77 0.792 2.14

Calculating the ideal log-change weights of the imports, Table 10 shows the gains from variety under different

weights. Thus, between 1990 and 2001, the Swiss gains from variety are between 0% and 4.0% of the GDP,

while the gains from Variety for the US lie between 0.3% and 2.2%. In the best practice case, the gains of

imported variety in Switzerland are bigger than those in the USA, namely between 1.3% and 1.7% compared

to 1.0% and 1.2%. Thus, I conclude that Switzerland gained slightly more from its imported variety due to

its high import share.

Table 10: Gains from Imported Variety, Switzerland and USA, 1990-2001

Switzerland USA

Weights Weights
36% 47% 8% 10%

1.000 1.000 1.000 0.966 1.003 1.003
EPR 0.965 1.013 1.017 EPR 0.886 1.010 1.012

0.919 1.031 1.040 0.792 1.019 1.022

To get a clearer picture, these gains from variety can be analyzed a bit more closely. Thus, as a third

contribution, I will assign the total gains from variety to different sources. First, there is the difference in the

import share that is very pronounced between Switzerland and the US. As Table 10 shows, the import share

in Switzerland is abount 5 times higher than in the USA. Thus, whatever the bias of the price index is, it

gets magnified by a factor of 5 relative to the US. Secondly, there is the bias in the import price index. This

bias can itself be attributed to two sources: There is the expenditure on new and disappearing varieties and

there is the magnitude of the elasticities of substitution. Table 11 below shows the biases under different fixed

elasticities of substitution.15 The endpoint ratios vary considerably with the choice of the fixed elasticities of

substitution. Note however, that no matter which specification is used or how large the fixed elasticities are,

the bias in the import price index is always larger for the USA.
15For all goods, the same elasticitiy is assumed.
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Table 11: Bias in the Swiss and US Import Price Indices, Fixed Elasticities

Switzerland USA
variable σ = 2 σ = 4 σ = 8 σ = 15 variable σ = 2 σ = 4 σ = 8 σ = 15

Lower bound case 1.000 0.995 0.998 0.999 1.000 0.966 0.910 0.969 0.987 0.993
Best Practice case 0.965 0.802 0.929 0.969 0.984 0.886 0.700 0.888 0.950 0.975
Upper bound case 0.919 0.677 0.878 0.946 0.973 0.792 0.495 0.791 0.905 0.951

Table 12 shows the bias in the price index in Switzerland relative to the bias in the US. In the best practice

case for example, the bias in Switzerland if variable sigmas are used is 69% lower than in the US. If fixed

sigmas are used, the bias is between 34% and 38% lower, depending on the the size of the fixed sigma. Thus,

for the best practice case, about 50% of the difference in the price index bias between Switzerland and the

USA are due to the higher elasticities in Switzerland and about 50% of the difference are due lower growth in

expenditure for new varieties. For the upper bound case, about 60% to 70% of the difference in the bias of the

price index stems from the differences in variety growth, the rest is due to higher elasticities of substitution.

Using the lower bound specification, most of the differences are due to the differences in variety growth. Thus,

I conclude that depending on the specification, between 50% to 95% of the difference in the import price bias

between Switzerland and the US is due to the fact that Switzerland imported less new varieties between 1990

and 2001. The rest which is always smaller than 50% is due to the higher elasticities of substitution of Swiss

import goods.

Table 12: Relative Differences of the Aggregate Bias Under Fixed Elasticities

variable σ = 2 σ = 3 σ = 4 σ = 8

Lower bound case -100% -95% -95% -95% -95%
Best Practice case -69% -34% -37% -38% -38%
Upper bound case -61% -36% -42% -43% -44%

7 Conclusions

The contribution of this paper is threefold. First, a lower and an upper bound for the bias in the aggregate im-

port price index of Feentra’s (1994a) seminal paper is proposed. Using these bounds, the gains from imported

variety in a small open economy can get very large. This is shown at the example of Switzerland. Between

1988 and 2006, the raise in imported variety can lead to a welfare gain of up to 10.7% of the GDP. Using my

best specification, the consumers would still be willing to pay between 4.5% and 6.0% of the GDP for the new

varieties. As a second contribution, the gains from variety are attributed to countries of origin and product

categories. 70% to 80% of the gains from variety in Switzerland are due to imports stemming from Switzer-

land’s direct neighbours, Germany, Italy and France. Looking at product categories, classical differentiated

goods as watches, furniture and motor vehicles, contribute the largest part to the gains from variety. The third
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issue studied is concerned with the comparison of a small open economy and a large economy. Consequently,

the gains from variety of Switzerland and the US between 1990 and 2001 are compared. Switzerland enjoys

larger gains from variety of 1.3% to 1.7% compared to the gains in the US of between 1.0% and 1.2%. This is

due to the high import share of Switzerland that leads to a five fold magnification of the bias of the aggregate

import price index relative to the US. The price index bias itself however is always lower in the small open

economy. This difference can be attributed to two sources: 50% to 95% of the difference are due to the lower

growth in imported variety. The rest is due to the higher elasticities of substitution of Swiss import goods

compared to US import goods.

To sum up, small open economies like Switzerland have lower growth in imported variety. The bias in the

import price index is lower as a consequence. However, the much higher import share can overcompensate

the lower bias and may lead to higher welfare gains from imported variety in a small open economy. More

small open economies have to be analyzed to see whether this is a general result. A preliminary analysis shows

however that small countries in Europe tend to have a lower growth in import variety. Thus it may well be the

case that the results for these countries are very similar to those shown for Switzerland. Another possible area

for further research may be the selection of the varieties that are included into the common set of the lambda

ratios. Although my best practice approach is certainly easy to handle, there may be more convincing methods

to select these varieties. Finally, the modelling of the relationship of the domestic sector and the imports is

not convincing, particularly because the imports include middle products and investment goods as well. One

possibility would be to consider only imported consumption goods. A more demanding approach would be to

model a production process that uses the middle products and investment goods that are imported, converts

them to consumption goods that are then consumed domestically or are exported.
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Appendix

Table 13: Contribution of Individual Countries to the Gains from Variety, Lower Bound Case

Country Rank Contr.

Germany 1 50.49
Italy 2 15.08
France 3 14.96
Austria 4 6.27
United Kingdom 5 5.38
Japan 6 4.29
Netherlands 7 3.84
Ireland 8 2.96
Spain 9 1.70
Sweden 10 1.59
China 11 1.33
Denmark 12 1.28
Thailand 13 1.02
Former USSR 14 1.02
Taiwan 15 0.75
Former Czechoslovakia 16 0.65
Finland 17 0.62
Poland 18 0.53
Portugal 19 0.43
Korea (South) 20 0.42

Contr. is the contribution of a good relative
to the total gains from variety, expressed in
percent. The contribution can also be negative.

Table 14: Contribution of Individual Countries to the Gains from Variety, Upper Bound Case

Country Rank Contr.

Germany 1 45.08
Italy 2 12.64
France 3 11.36
USA 4 6.10
United Kingdom 5 5.27
Belgium & Luxemburg 6 5.05
Austria 7 4.75
Netherlands 8 3.82
Spain 9 1.99
Japan 10 1.79
Hong Kong 11 1.61
Sweden 12 1.50
Denmark 13 1.09
Ireland 14 0.75
China 15 0.73
Israel 16 0.67
Finland 17 0.47
Canada 18 0.45
Thailand 19 0.39
Former USSR 20 0.33

Contr. is the contribution of a good relative
to the total gains from variety, expressed in
percent. The contribution can also be negative.
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Table 15: Contribution of SITC-3 goods to the Gains from Variety, Lower Bound Case

SITC-3 Rank Contr. Description

514 1 11.69 NITROGEN-FUNCTION COMPOUNDS
898 2 11.30 MUSICAL INSTRUMENTS
885 3 8.90 WATCHES AND CLOCKS
515 4 8.08 ORGANO-INORGANIC COMPOUNDS
641 5 4.84 PAPER AND PAPERBOARD
524 6 4.80 OTHER INORGANIC CHEMICALS
821 7 4.67 FURNITURE AND PARTS THEREOF
773 8 4.51 EQUIPMENT FOR DISTRIBUTING
775 9 4.39 HOUSEHOLD-TYPE ELECTRICAL AND

NON-ELECTRICAL EQUIPMENT, N.E.S.
728 10 4.23 OTHER MACHINERY AND EQUIPMENT

SPECIALIZED FOR PARTICULAR INDUSTRIES
716 11 3.82 ROTATING ELECTRIC PLANT AND PARTS THEREOF, N.E.S.
778 12 3.80 ELECTRICAL MACHINERY AND APPARATUS, N.E.S.
699 13 3.62 MANUFACTURES OF BASE METAL, N.E.S.
781 14 3.38 MOTOR CARS AND OTHER MOTOR VEHICLES

. . . .
511 230 -4.35 HYDROCARBONS
582 231 -5.03 PLATES, SHEETS, FILM, FOIL AND STRIP
642 232 -5.12 PAPER AND PAPERBOARD, CUT TO SIZE OR SHAPE
684 233 -5.82 ALUMINIUM
667 234 -27.37 PEARLS AND PRECIOUS OR SEMIPRECIOUS STONES

Contr. is the contribution of a good relative to the total gains from variety, expressed in percent. The contri-
bution can also be negative.

Table 16: Contribution of SITC-3 goods to the Gains from Variety, Upper Bound Case

SITC-3 Rank Contr. Description

542 1 27.07 MEDICAMENTS
667 2 5.07 PEARLS AND PRECIOUS OR SEMIPRECIOUS STONES
821 3 3.48 FURNITURE AND PARTS THEREOF
893 4 3.15 ARTICLES, N.E.S., OF PLASTICS
892 5 2.65 PRINTED MATTER
684 6 2.18 ALUMINIUM
541 7 2.14 MEDICINAL AND PHARMACEUTICAL PRODUCTS
885 8 2.01 WATCHES AND CLOCKS
699 9 1.94 MANUFACTURES OF BASE METAL, N.E.S.
691 10 1.81 STRUCTURES AND PARTS OF STRUCTURES, N.E.S.,

OF IRON, STEEL OR ALUMINIUM
781 11 1.77 MOTOR CARS AND OTHER MOTOR VEHICLES
872 12 1.59 INSTRUMENTS AND APPLIANCES, N.E.S.,

FOR MEDICAL, SURGICAL, DENTAL OR VETERINARY PURPOSES
582 13 1.51 PLATES, SHEETS, FILM, FOIL AND STRIP, OF PLASTICS

. . . .
651 230 -0.23 TEXTILE YARN
572 231 -0.31 POLYMERS OF STYRENE, IN PRIMARY FORMS
848 232 -0.38 ARTICLES OF APPAREL AND CLOTHING ACCESSORIES

OF OTHER THAN TEXTILE FABRICS; HEADGEAR
882 233 -0.43 PHOTOGRAPHIC AND CINEMATOGRAPHIC SUPPLIES
659 234 -0.49 FLOOR COVERINGS, ETC.

Contr. is the contribution of a good relative to the total gains from variety, expressed in percent. The contribution can
also be negative.
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Table 17: Countries Not Included Into the Common Set Under the Best Practice Case

Switzerland 1988-2006 Switzerland 1990-2001 USA 1990-2001

1 China 1 Former Czechoslovakia 1 China
2 Former Czechoslovakia 2 China 2 India
3 Poland 3 Spain 3 Mexico
4 Former USSR 4 Poland 4 Former USSR
5 Spain 5 Netherlands 5 Former Czechoslovakia
6 India 6 Italy 6 Spain
7 Austria 7 India 7 South Africa
8 Turkey 8 Germany 8 Italy
9 Hungary 9 Hungary 9 Indonesia

10 Italy 10 France 10 Canada
11 Germany 11 Former USSR 11 Turkey
12 Netherlands 12 Turkey 12 Thailand
13 Belgium & Luxemburg 13 Belgium & Luxemburg 13 Australia
14 France 14 Vietnam 14 France
15 Canada 15 Austria 15 Korea (South)
16 Former Yugoslavia 16 Canada 16 Belgium & Luxemburg
17 Vietnam 17 Romania 17 Poland
18 Romania 18 Former Yugoslavia 18 Malaysia
19 Thailand 19 Thailand 19 United Kingdom
20 Argentina 20 Australia 20 Israel
21 Bulgaria 21 Ireland 21 Germany
22 Portugal 22 Denmark 22 Netherlands
23 Australia 23 Indonesia 23 Brazil
24 Korea (South) 24 Portugal 24 Pakistan
25 Indonesia 25 Austria
26 Malaysia 26 Hungary

27 New Zeeland
28 Switzerland
29 Denmark
30 Ireland
31 Philippines
32 Bulgaria
33 Taiwan
34 Finland

The selected countries represent 75% of the absolute growth in import variety.
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