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Abstract

The full impact of trade costs in segmenting product markets cannot be captured by con-
sidering aggregate prices or in the absence of information on the direction of trade. We address
this problem by utilizing product-specific prices, cross-sectional productivity indices, and bilat-
eral trade flows, allowing us to identify the probable source of any one product. We show that
trade costs in the form of transportation and distribution costs are important in determining
international price differences and segmenting international markets. Physical distance relative
to the origin has a precisely estimated positive impact on international deviations from the Law-
of-One-Price that is larger than estimates that do not account for the origin of each product.
Based on our benchmark estimates, the price elasticity of distance was around ten percent in
1990.
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1. Introduction

We hold that economic theory places restrictions on Law-of-One-Price (LOP) deviations that are
no less important than those placed on their changes.! At the same time, most of the prior macro-
economic literature on this topic had until recently typically focused on the time-series behavior of
price indices rather than on cross-sectional price differences. It follows that closing the remaining
gap between theory and empirics requires the use of product-specific price levels that enable exact
comparisons across space. In line with this, Anderson and van Wincoop (2004) go on to propose the
use of price levels comparable across locations at a point in time as a promising route for inferring
trade costs?, and suggest that to achieve this “[a] natural strategy would be to identify the source
country for each product,” since “[u]nfortunately survey data often do not tell us which country
produced the good.”

In this paper, we use microeconomic price levels, cross-sectional productivity indices, and bilat-
eral trade flows between countries, in order to identify the likely source of each product. We then
examine an empirical model where international price dispersion is determined by transport costs,
local trade costs, taxes, and market size. Trade costs in the form of transportation and distribution

costs are shown to be important in segmenting international markets.

Transport costs and broader trade costs are of central importance in many macroeconomic
models, as in the recent examples of Bergin and Glick (2003) and Atkeson and Burstein (2007,
2009). However, assessing these at the macroeconomic level has proved problematic. For example,
if one averages over a number of different goods exported and imported across a pair of countries,
transport costs would have a tendency to cancel out. Thus, the impact of trade costs in seg-
menting individual product markets will typically be underestimated when considering aggregate
(consumption-weighted average) prices or the simple average (over products) of price deviations.
This is the case since countries are likely to both export and import some of the different goods
that go into the construction of the aggregate or average composite price. As a result, the impact
of transport costs on price differences would wash out on average even if these were important in
segmenting markets as determinants of international price deviations for individual products. This
is the “averaging-out property” put forth by Crucini, Telmer, and Zachariadis (2004). Here, we

note that this can be going on even within narrow categories of products, a point we elaborate
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more on in the next paragraph.

Trade costs can also be mismeasured by price differences if the distance between two locations
does not capture distance between exporter and importer. For example, if trade between two
countries does not occur for a product, then that price difference will lie between the no-arbitrage
bounds and will be less than the trade cost. On the other hand, if there is trade back and forth
between two countries for the same category of goods, a feature which is not atypical of actual trade
flows between countries, then the transportation cost included in both final goods prices will tend
to cancel out when comparing the price for that category of goods across space. We address these
concerns by utilizing information about the source of narrow product categories and including in
our sample only those country pairs where we have information that trade takes place in a specific
direction. A third related and largely unresolved concern arises if both countries export the same
product to each other, so that the overall impact of trade costs on that product’s price difference
between the two locations can be zero even if these costs are large. That is, to the extent that the
countries being compared export similar products to each other, the final price for such products
incorporates about the same transportation cost in both countries so that there might be little or
no impact of transportation costs on price differences for these products between the two countries.
It should be noted here that we cannot entirely avoid this critique as long as we do not have

product-specific trade flows.

A bilateral price difference reflects the exact size of trade costs when one of the locations
is the source of the product to the other. Thus, even when prices of individual products are
available across international locations, trade costs can be mismeasured when the source of the
product being compared across locations is not accounted for. This might be behind the small
or non-existent estimated impact of physical distance on deviations from LOP often found in the
literature that typically underestimates trade costs by considering all possible bilateral comparisons
instead of using only location pairs and goods for which some information exists on the presence
and direction of trade. Using actual retail prices from the Economist Intelligence Unit, Anderson
and Smith (2004) estimate price elasticities with respect to distance of 0.012 for the overall sample
of countries and 0.006 for price comparisons within North America. Looking at particular countries,

the price elasticities become negative, with estimates of —0.005 for the US and —0.017 for Canada.?
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Engel, Rogers and Wang (2003) estimate higher price elasticities with respect to distance using
US-Canada actual retail price data. They consider absolute deviations from LOP which can help
alleviate the “averaging-out” problem. Their estimate for distance in the full panel of 100 items
is 0.00321, and estimates range from 0.00584 for "Food items" down to —0.00004 for the category

"Miscellaneous Products".*

An alternate strategy is used by Bergin and Glick (2007) who utilize time-variation in trans-
portation costs as proxied by oil prices. That allows them to make valid inferences about the
behavior of transport costs over time, and “offer new evidence on the role of transportation costs in
driving international price dispersion.” Our paper is closer in spirit to Ceglowski (2003). The latter
author takes a first step towards addressing the above concerns by considering relative distance
from a “core location” (assumed to be Toronto) in addition to intercity distance. Using actual
retail prices for 45 consumer goods across 25 Canadian cities, Ceglowski (2003) explains absolute
log deviations from LOP within Canada.? In adding distance from a “core location”, this author
allows for the fact that “[g]eography could play an additional role in price differentials when prices
include freight costs from a central or core location” since “[i]f shipping costs are a positive function
of distance, this possibility implies a city’s prices would be higher the further it is from the core
location.” The estimated coefficient is positive and significant for about half of the products.® The
author concludes that the “analysis uncovers a positive link between relative distances from a core
location and price disparities, suggesting that the price effects of distance may not be fully captured

by simple intercity measures.”

Utilizing price differences for all bilateral comparisons without resorting to additional informa-
tion on the presence and direction of trade, one can only hope to obtain lower bound estimates
of trade costs. Here, we aim to obtain estimates of trade costs that are potentially higher than
this lower bound and closer to the actual exact level of such costs characterizing trade within our
sample of countries. We attempt to resolve the concerns raised in the previous paragraphs by
utilizing product-specific price differences” and identifying core locations that differ across types of
goods. To identify the most likely source for each product, we use information on the productivity
of each country in each industry. As an alternative identification strategy, we use realized trade

flows to determine the price of the product in the probable source as a weighted average price of an
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importing country’s actual trading partners. We note that both of these (and any other) strategies
of inferring the source necessitate assumptions which might potentially introduce measurement er-
ror, an issue we address by our handling of the data as explained in more detail later. Finally, we
consider a third approach to infer the origin of each product by utilizing the price levels for each
product and comparing these to the location with the lowest price in each case. The advantage
of this approach is that it utilizes product-level rather than industry-level information about the

direction of trade.

Utilizing the unique (in terms of breadth of the goods covered and exact comparability across
locations) microeconomic dataset of price levels across the EU from CTZ, along with information
on the direction of trade, we identify economically meaningful measures of trade costs in general
and transport costs in particular through their estimated impact on product-specific retail price
differences between importing and source countries. Trade across these EU countries is less likely to
be characterized by high policy-related and other unidentified trade barriers, allowing geographic
distance to better capture transport costs. Thus, we use geographic distance to measure transport
costs. To account for local trade costs, we consider real income per capita and industry-specific
features of local costs as captured by the real wage rate. We find that transport costs measured
by geographic distance are important in explaining deviations from LOP, with estimated price
elasticities with respect to distance as high as ten percent. To the extent that transport costs
are relatively less important across these European countries, our estimates could even be seen
as a lower bound for average transport costs characterizing world trade. Overall, the data are
consistent with transport costs and local trade costs playing important roles in the determination

of international retail price differences.

The remainder of the paper is organized as follows. Section 2 offers some motivation behind
our empirical application. Section 3 describes the price data and the construction of cross-sectional
total factor productivity (TFP) indices and trade-weighted relative prices. Section 4 reports the

main results of our estimation exercise, and section 5 briefly concludes.
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2. Motivation

If one can identify the source of each product then one can capture the exact level of trade costs
using differences in price levels. This is in line with what we do in this paper and with Anderson
and van Wincoop (2004) who suggest the use of actual price data comparable across locations at
a point in time as a promising route for extracting information about trade cost levels. Initially
abstracting from markups and taxes, they impose arbitrage constraints and derive an inequality
that constrains international relative prices. If country j buys from country s then it pays a price
Pj=CxTjx, Where ¢, is the cost of production in x and 7j, is the trade cost of transporting the

good from  to j. Country j buys from & if c,7j, is the lowest among all potential sources. The
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inequality for any two importing countries j and k is iy S S TyTan

, where p; and py

are retail prices in countries j and k, and z; and z; are the optimal sources for countries j and k

respectively. When countries j and k purchase the good from the same source, k, then the above
.

inequality reduces to %’3 = ;kﬁ, with the relative price tied down by trade barriers. Anderson and

van Wincoop (2004) conclude that when « is one of the two countries “the relative price captures
exactly what we intend to measure” as ﬁ—i = :JTZ = Tjx, the trade cost between destination j and
source K.

We utilize independent information on the productivity of each country in each industry to
identify the most likely source for each product. This is consistent with the above framework
where a country buys from the cheapest source, and with the models of Eaton and Kortum (2002)
and Bernard, Eaton, Jensen, and Kortum (2003), where the most productive country for any one
product is the sole source of that product to the rest of the world. Alternatively, we consider actual
trade flows to construct the price in the source, x, as a weighted average of each country’s within-
sample trading partners. Finally, based on a straightforward arbitrage argument about trade flowing
from the least expensive to more expensive locations, we utilize price level comparisons relative to
the least expensive location for each product in an attempt to capture the direction of trade at the
product level.

Under the maintained assumptions above, the relative price thus obtained could be attributed

to trade costs. However, controlling for a number of additional potentially important determinants

of international price differences is necessary in practice if we are to best isolate the impact of trade
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costs. Our point of departure is the framework outlined in Anderson and van Wincoop (2004),
where final goods prices might differ internationally to the extent that transport costs, local trade

costs, taxes, and markups exhibit variation across countries and goods.

Given the absence of direct measures of transportation costs for broad cross sections of goods
and countries®, we follow the usual practice of using physical distance between the capital cities of
the countries in our sample to capture transportation costs.? That is, once we identify the probable
source for each product, we identify the size of transport costs by the estimated coefficient of

distance from the source country.

We also account for the presence of local distribution costs through income per capita differences
and by considering industry-specific features of these local costs as captured by domestic real wage
rates. Industry-level real wage rates capture the local cost component attributed to labor specific
to each industry. That our wage measure captures variation across both industries and countries
is an advantage relative to country-specific measures of local costs. However, since countries with
higher GDP per capita typically have higher wage rates and other local costs (e.g. rent), GDP per

capita can be used as an alternative measure of the local cost component of trade costs.

To capture market size, we utilize population size at the level of the country or, where available,
at the level of the city. Market size can be a measure of the markup if one assumes larger markets
are more competitive so that demand elasticities are higher and markups lower there. This would
be consistent with the theoretical model of Melitz and Ottaviano (2005) who show that “larger
markets exhibit tougher competition resulting in lower average markups”, and with the empirical
findings of Campbell and Hopenhayn (2005) who find that larger markets are more competitive
for most industries, with a doubling of the number of competitors in a market decreasing markups
by at least that much in a sample of industries across 225 U.S. cities. In general, larger markets
are likely to have a greater number of exporters serving them -in the presence of some fixed cost
component in trade costs- and are also more likely to have domestic production of close substitutes
for imports -in the presence of some fixed cost component to production that induces economies
of scale- both factors leading to a more elastic perceived demand for imports and lower prices in
large markets. It might also be that potentially price-discriminating exporters value large foreign

markets more than small ones, exhibiting greater risk aversion for losing large markets, and are
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thus less likely to have higher markups there in the presence of demand uncertainty.

An alternative starting assumption would be that markups are of similar level across countries so
that they do not affect international price differences.'® In this case, coefficients for population size
differences could be measuring scale economies common across industries and specific to countries.
That is, population size might be capturing scale economies that lower average domestic production
or distribution costs leading to lower domestic prices in larger countries. Since the scale of domestic
production depends on exports, population size is less likely to capture scale economies from the
production side and more likely to capture scale economies in domestic distribution and retail.

Differences in taxes are also likely to be important in determining deviations from LOP across
countries. These are captured by VAT rates that differ across types of goods and countries. Finally,
recognizing that none of our explanatory variables are available at the individual good level, we
introduce good-specific fixed effects aiming to capture factors specific to individual goods that affect

deviations from LOP but are not captured by the other included explanatory variables.
3. Data Construction and Methodology

We now describe the diverse data we have put together from a number of different sources. This
labor-intensive task involves a concordance that allocates individual consumption goods for which
prices are available, into industries for which our explanatory variables are available. We also
describe the construction of variables to be used in the empirical analysis. This involves the
creation of novel empirical concepts as explained in detail below.

Denoting p;; as the common currency price of good ¢ in country j, and p;; as the common

currency price of the same good in country k, we define log LOP deviations as

In g;j1, = In(pij /pir)

The retail price data utilized here are the same as that used in CTZ.!! These data originates
from Eurostat surveys conducted across European cities sampled at five year intervals between
1975 and 1990. A detailed description of the data is provided in CTZ and a comprehensive list of
the goods is available at http://bertha.tepper.cmu.edu/eurostat. The level of detail can best be

seen through a couple of typical examples of item descriptions included in this dataset such as:
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500 grams of long-grained rice in carton, or racing bicycle selected brand. As evident in the latter
example, the level of detail goes down to the level of the same brand sampled across locations. This
enables exact comparisons across space at a given point in time. The price data for each cross-
section is collected in a sequence of surveys where the same group of goods are collected within the
same period for all countries.!? The Eurostat survey covers 9 countries for 658 goods in 1975, 12
countries for 1090 goods in 1980, and 13 countries for 1805 and 1896 goods respectively for 1985
and 1990. The nine EU countries in 1975 are Belgium, Denmark, France, Germany, Ireland, Italy,
Luxembourg, the Netherlands, and the UK. Greece, Portugal and Spain are added in 1980, and
Austria in 1985. Goods were allocated into a three-digit industry in order to be matched with the
industry-specific measure of the real wage rate, as well as to TFP and bilateral import flows the

construction of which is discussed in the next few paragraphs.

The distance measure we use is the great-circle distance between airports of the capital cities
measured in kilometers. The capital city of each country is the sampling location of the price
data for all countries but Germany for which reported prices are an average from a number of
cities within that country. Thus, for Germany we use distance relative to Frankfurt which is a
transportation center for that country. Real GDP per capita and population are obtained from
PWT 6.1 for each country and each of the four cross-sections. We use the constant price chain series
GDP per capita. We were also able to obtain total resident population for each capital city (Vienna,
Brussels, Copenhagen, Madrid, Paris, London, Athens, Dublin, Rome, Amsterdam, and Lisbon) for
1991, from the Urban Audit dataset available at http://www.urbanaudit.org/DataAccessed.aspx.
In the case of Germany, we use the average populations for five cities: Frankfurt, Berlin, Dusseldorf,

Hamburg, and Munich.

We also use data on VAT gross rates for 23 different categories of goods and services for all
countries in our sample in 1990. For 1975, 1980, and 1985 VAT is not observed for Greece which
entered the European Community (EC) in 1980, and for Portugal, and Spain which entered the
EC in 1985. This is the same VAT data as in CTZ, assembled from the European Commission
publication "VAT rates applied in the member states of the European Community" (2002) and

other sources.

Data required for TFP calculation come from two World Bank sources: the Trade and Produc-
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tion Database, and the Database on Investment and Capital for Agriculture and Manufacturing.
The Trade and Production Database makes available production and trade information for 100
developing and developed countries for the period 1976 to 2004, collected from different sources
and merged into a common classification. The main source for its production data is the UNIDO
and OECD joint collection program. We use value added in current dollars, fixed capital formation,
wages and salaries, and the number of employees for 28 three digit manufacturing industries. Value
added in current dollars is deflated to obtain value added in constant dollars using price deflators
from the OECD STAN database. Wages in current dollars were deflated using these same price
deflators to obtain wages in constant dollars. The real wage rate utilized in the regressions was
constructed as wages and salaries in constant dollars over the number of employees.

The Database on Investment and Capital for Agriculture and Manufacturing, reports the total
capital stock for the manufacturing sector. We calculate total manufacturing sector investment,
using capital formation data for 28 manufacturing industries from the Trade and Production Data-
base. We then construct each industry’s investment share in total manufacturing for each country.
Finally, we assume that the share of investment for the industry in total manufacturing for a spe-
cific year is equal to its share of the capital stock, and use this observed industry share and total
manufacturing capital stock to calculate capital stock for each manufacturing industry.

With the data at hand and having converted all variables into a real common currency unit in
all cases, TFP between countries j and k for industry h is constructed following Harrigan (1997),

under the assumption of a Cobb-Douglas production function, as

TFPyji = (Y / Yik) (Lnke/ Lng ) (Kpi/ Kny)

where Y denotes real value added, L is the number of employees, K is the capital stock for each
industry and s is the average share of labor in total cost between j and k. In calculating TFP, we
use three-year averages of the variables using the two preceding years along with each cross-section’s
sampling year. The data for constructing TFP is not available to us for 1975 and is only available
for five of the above countries in 1980 limiting our ability to identify the source country. Since
the potential for measurement error in identifying the source country among a group of countries

will be greater the smaller is the sample of countries being considered, constructing TFP for as
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many countries as possible is necessary in order to increase the probability that any one of the
countries in sample is actually the source for some product. This is the reason why for regressions
that utilize TFP information, we consider only 1985 and 1990 for which TFP can be constructed
for the following nine countries: Austria, Denmark, Germany, Greece, Ireland, Italy, Portugal, the
Netherlands, and the UK. The availability of the TFP measure across industries is reported in
Table A1.

Throughout the paper, we consider manufacturing goods prices since we do not have disaggre-
gate data for constructing TFP across industries of the service sector. Excluding services industries
is not necessarily a handicap of the analysis as we are primarily interested in transport costs faced
by traded goods. As shown in arbitrage models (see, for example, Lee 2008), price differences across
countries will equal the trade cost for products that are traded, while endowment or productivity

differences determine the degree of LOP deviations for products that are not traded in equilibrium.

To identify the probability-weighted source for each good sold in each country of the Eurostat
price dataset, we utilize bilateral trade flows from the OECD International Trade by Commodity
Statistics (ITCS) database. The ITCS database includes annual bilateral flows in current $US
between 269 international locations for 2581 goods categories at different levels of aggregation for
the period 1960-2000. Using bilateral trade flows instead of TFP for identifying the source for
each product enables us to use the full sample of countries and years allowed by the Eurostat price
data, with the exception of Luxembourg. Utilizing this broader sample of countries is desirable
as it enhances our ability to assess the probable source for each product among a broader group
of possible origin countries. The problem of the exporter being out of sample is also somewhat
alleviated by considering a group of countries with close ties among them, and can be further
addressed by restricting the sample of goods to those more likely to be traded within this group of

European countries, as explained in more detail in the estimation and results section.

Having inspected the list of 2581 traded goods categories, we came up with a list of 68 aggregate
product categories chosen to best relate to the products from the Eurostat price data. These 68
categories which are described in the first column of table A2, were then aggregated by ISIC code
into 42 separate 4-digit categories of the manufacturing sector, shown in the second column of Table

A2, that are finally mapped onto the disaggregated product prices from the Eurostat data.'> That



Inanc and Zachariadis: The Importance of Trade Costs 11

is, each individual product 7 is matched to a more aggregate industry h. We end up with imports
for each of 42 industries of each country in our sample from each other.'* That is, we consider
imports of country j from each of the other countries in our Eurostat price data for each industry
h. For each importer j and industry h, the probability-weighted source price for a specific product ¢
is defined as the weighted average of the prices of exporters of that product with weights calculated
using bilateral trade flows at the industry level.

Denoting im?kt as imports of country j from country k for industry h in cross-section t, the
weight of exporter country k for importer j in industry h is defined as w?kt = im?kt / ZZ:L kot im?kt,
where n is the number of countries in our sample. However, some exporting countries have missing
prices for some goods ¢ that belong in an industry h, so that the sum of the above weights would
not add up to one in these cases. To cope with this, we re-scale the weights. That is, for each
good %, we consider only imports from countries for which the price is observed. Having defined the
common currency price for product i in country k for cross-section t as p;z;, we let the indicator
function I(p;xt) = 0 if p¢ is missing and equal to 1 otherwise. The new weights winew;ikt for each
importer j and exporter k are given by multiplying w?kt by 22:1, oy im?kt over the new imports
sum, ZZ:M 2l (pikt)im?kt. The price in the probability-weighted origin is the weighted sum of

exporting countries’ observed prices:

n
Dijrt = Z winewékt * Dikt
k=1,k#j
where for each importer j we have one probability-weighted source x (as opposed to considering
all country pairs between countries j and k) for product i in each cross-section t. We can then
compare the price of each product p;;; sold in the importing location j relative to price p;j.¢ in the
probability-weighted source k for importer j, so that our dependent variable in the cross-sectional
regressions that utilize trade flows data is In g;j, = In(pi;/pijx)-

The same weights used to construct relative prices are used in order to construct real GDP per
capita, the real wage rate, and population size for the probability-weighted origin relative to which
we compare the respective variables of the importing country. Physical distance for each importer is
also constructed relative to this probability-weighted origin. Since the probability-weighted source

differs for different types of products, then relative distance for each importer relative to the source
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will actually vary both across types of products and countries for the regressions that utilize trade

flows data.
4. Estimation and Results

Based on the framework discussed in section 2, price differences between importing and source
locations for each product are determined by transport costs and international differences in local

distribution costs, taxes, and market size. We consider the following regression equation

Gijk = ag + alDiStjk + a2ynjr + a3P0pjk + a4VAThjk + a; + €ijk (4.1)

where g;;, is the log deviation from LOP for good i between countries j and k, ag is a constant
term, and €5, is an idiosyncratic disturbance. Distjj, is the (log) distance separating the capital
cities of the two countries and proxies for transport costs impeding trade and maintaining price
differentials across j and k. The variable ypj is the log difference in real wage rates (in a real
common currency unit) between j and k for industry h and captures the local (distribution) cost
component suggested by the theoretical framework from CTZ and Anderson and van Wincoop
(2004). That is, it measures cross-country differences in the wage component of local distribution
costs in each industry h, where h denotes a three-digit industry classification with a one-to-many
mapping into individual goods ¢. In some specifications, we use real GDP per capita for each country
as an alternative measure of local distribution costs. Popjy, is the log difference in population size
between locations j and k and is meant to capture the effect of domestic market size. The inclusion
of population size is consistent with standard gravity models. V AT},j;, is the log difference in VAT
rates that differ across types of goods and countries. Finally, the individual effect a; will be treated
as a random effect or a fixed effect for good ¢ that does not vary across bilateral comparisons.

We estimate this first as a random effects model using GLS, consistent with Moulton (1986), to
take care of disturbances that are correlated within groups. Methods used to measure the effect of
aggregate variables on micro units that are based on the assumption of independent disturbances
are not appropriate for data from populations with grouped structure. It is reasonable to expect
that units sharing an observable characteristic may also share unobservable characteristics that

would lead to correlated regression disturbances. Even if this correlation is small, applying OLS
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would lead to standard errors that are biased downward and to spurious findings of statistical
significance for the aggregate variable. Thus, Moulton (1986) suggests instead using a GLS random

effects approach that alleviates this problem.!®

We also estimate and report results based on a fixed effects model. This can be desirable
for a couple of reasons. First, given the absence of explanatory variables that vary across goods,
incorporating good-specific fixed effects is the sole way of introducing a good-specific explanatory
variable to alleviate the omitted variables problem. Adding these good-specific fixed effects, thus
acts as a robustness check to the inclusion of an otherwise omitted explanatory variable, for the
coefficient estimates of our other explanatory variables which have no variation across goods. A
second reason for including good-specific fixed effects, is that this model allows for and is therefore
robust to arbitrary correlation between the unobserved effect a; and the observed explanatory

variables Distjy, ynjk, Popji, and VAThjk-16

Initially, equation (4.1) is estimated for all possible unique bilateral price comparisons j-k
(similar to what is done in much of the literature) with each bilateral comparison made according
to alphabetical order rather than relative to countries more likely to be the source of a product.
In this case, the sign of the price differentials will not be informative about the direction of trade
as price comparisons are not made relative to the exporting location. This would then render
meaningless the coefficient of geographic distance as a proxy for transport costs. Estimation based
on price differences for all bilateral comparisons is undertaken here as a mere reference point with
which to compare distance coefficient estimates that utilize information on the probable source of
each product. Results for this estimation are shown in Table 1 for the same sample of countries as
that used in the estimations that utilize productivity for 1985 and 1990, for the sake of comparison
with Table 5. That is, we consider price comparisons between seven countries for 1985 and nine
countries for 1990, as listed in the notes to Table 1. For 1985, the random (fixed) effects estimate
for the price elasticity with respect to distance is 0.0596 (0.0576) and significant at the one percent
level in the specifications using GDP per capita, and 0.0439 (0.0429) when the wage rate is included
instead. For 1990, the random (fixed) effects estimates of the impact of distance are statistically
indistinguishable from zero in all cases, estimated at —0.0045 (—0.0052) using GDP per capita, and

0.0016 (0.0012) using the wage rate. We note that the Hausman test implies that random effects
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estimates are preferable for 1985, and fixed effects estimates for 1990. For the sake of brevity,
in what follows for Tables 2 to 7 we will abstain from discussing both random and fixed effects
estimates and will instead discuss only the “preferred” estimates suggested by the Hausman test

in each case.

[Table 1 about here]

In Table 2, we report estimates based again on all bilateral comparisons but using the slightly
larger sample of countries used in estimations that utilize trade flows for 1975, 1980, 1985 and 1990,
for the sake of comparison with estimates shown in Table 6. This means we now have as many
as twelve countries for 1990, nine for 1985, and eight for 1975 and 1980, as listed in the notes to
Table 2. For 1975, the preferred random effects estimates for the impact of distance equal 0.0215
using GDP per capita and 0.0319 using the wage rate, and are strongly significant in both cases.
For 1980, the preferred fixed effects estimate using GDP per capita is a strongly significant 0.055,
and the preferred random effects estimate using the wage rate is 0.0179 which is significant only
at the ten percent level. For 1985, the preferred random effects estimates are 0.0211 using GDP
per capita and 0.0203 using the wage rate, and statistically significant at the one and five percent
levels respectively. Finally, for 1990, the respective preferred random effects estimates are 0.0354
and strongly significant using GDP per capita and 0.0008 and statistically indistinguishable from

zero when using the wage rate.

[Table 2 about here]

We note, that the estimates in Tables 1 and 2 underestimate trade costs because distance be-
tween two arbitrary countries does not necessarily capture distance between exporter and importer,
and also due to the “averaging out” problem. Thus, we expect the estimated impact of distance to
be smaller and less precise than when we utilize information on the source of each product. First, if
trade between two countries does not occur for a product then that price difference lies between the
no-arbitrage bounds and is less than the trade cost. Moreover, if the two countries being compared
export similar products to each other, then the similar transportation cost included in both final

goods prices will tend to cancel out when comparing prices for that type of product. These problems
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are amplified when no information exists on the direction of trade for different types of products.
In addition, it is possible to have a washing out of the effect of transport costs across goods, related
to the “averaging-out” property discussed in Crucini, Telmer, and Zachariadis (2004). That is,
considering aggregate (consumption-weighted average) prices or the simple average over products
of price deviations, will tend to average around zero the impact of transportation costs on prices.
This is because countries are likely to both export and import some of the different goods that go
into the construction of the aggregate or average composite price. One way to begin addressing
this last problem would be to use absolute price differences or an appropriate variance measure for

each product across countries. We turn to this next.

Utilizing absolute price differences

We begin to address the problems outlined above by utilizing absolute price differences and ex-
plaining these with absolute differences of our explanatory variables. Estimates are shown in Tables
3 and 4 for the same sample of countries as those used in the estimations based on productivity and
realized trade flows in Tables 5 and 6 respectively. The estimates in Table 3 can be compared to
those in Tables 1 and 5, while Table 4 is comparable to Tables 2, 6, and 7 that use the same sample
of countries. Since using absolute values begins to address one of the three problems associated
with the estimates reported in Tables 1 and 2, we expect estimates of the distance effect to be
generally higher, more significant, and more robust across years in Tables 3 and 4 as compared to
Tables 1 and 2. Moreover, since taking absolute values still leaves some problems (related to the
presence and direction of trade) unresolved as compared to the estimation undertaken to produce
the results reported in Tables 5, 6, and 7, we expect the latter estimates to be typically higher
than estimates based on all absolute price comparisons without any information on the direction
of trade.

The Hausman test implies that fixed effects estimates are preferable in all cases for Table 3.
The estimated impact of distance for 1985 is 0.0612 using GDP per capita and 0.0545 using the
wage rate, as compared to random (fixed) effects estimates reported in Table 1, which equal 0.0596
(0.0576) using GDP per capita and 0.0439 (0.0429) using the wage rate. All of these estimates
are statistically significant at the one percent level. The estimates of the impact of distance for

1990 reported in Table 3 are 0.0717 using GDP per capita and 0.0535 using the wage rate, strongly
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significant in both cases. These compare favorably once again to random (fixed) effects estimates
reported in Table 1, which are statistically indistinguishable from zero and take values of —0.0045

(—0.0052) when including GDP per capita and 0.0016 (0.0012) when using wage rates.

[Table 3 about here]

We note that the interpretation of the coefficient estimates for the price impact of population
size, real GDP per capita, and the wage rate based on absolute price comparisons is different
than the interpretation made possible when price comparisons are allowed to be negative. Since
the information about which country has the lower price is lost once we take absolute values of
the bilateral price comparisons, the sign of these three coefficient estimates should be positive if
differences in population size, GDP per capita and the wage rate explain differences in price levels
across countries. However, we see that all three of these estimated coefficients are problematic for
1985 in Table 3, a problem that is resolved once we compare prices relative to the most productive
country for each industry in Table 5. For example, greater income differences are not associated
with higher price dispersion in this sample of countries for 1985 as shown in Table 3: while richer
countries tend to have higher prices as we later see in Table 5, it is not the case that absolute price
dispersion increases as the income gap across two countries becomes wider, a finding that might be

attributable to small income variation for this sample of similar income countries.

[Table 4 about here]

In the case of Table 4, for 1975, the preferred random effects estimates are 0.0167, significant
at the five percent level, using GDP per capita, and 0.0445 and significant at the one percent level
using the wage rate. These compare to strongly significant random effects estimates reported in
Table 2, that equal 0.0215 using GDP per capita and 0.0319 using the wage rate. For 1980, the
preferred fixed effects estimate using GDP per capita is 0.0562 and the preferred random effects
estimate using wage rates is 0.0837, both significant at the one percent level, as reported in Table
4. These compare to a strongly significant fixed effects estimate of 0.055 using GDP per capita,
and a random effects estimate of 0.0179, significant at the ten percent level, using the wage rate,

in Table 2. For 1985, the preferred fixed effects estimate using GDP per capita is 0.0143 which is
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significant at the five percent level, and the preferred random effects estimate using wage rates is
0.062 and significant at the one percent level, as shown in Table 4. These compare to preferred
random effects estimates in Table 2, that equal 0.0211 using GDP per capita and 0.0203 using the
wage rate, and are statistically significant at the one and five percent levels respectively. Finally,
the preferred fixed effects estimates for 1990 in Table 4 are 0.0328 using GDP per capita and 0.0574
using the wage rate, and strongly significant in both cases. These compare to preferred random
effects estimates in Table 2 that equal a strongly significant 0.0354 using GDP per capita and a
statistically indistinguishable from zero value of 0.0008 when using the wage rate. Finally, we note
that estimates for the price impact of population size are problematic in most cases, a problem that
is resolved once we compare prices relative to the probable origin in Table 6.

We conclude that the estimated impact of distance based on the specification that includes GDP
per capita, is always positive and significant for all four time periods when taking absolute values
of price differences in Table 4, and about the same as estimates reported in Table 2. Moreover, the
estimated impact of distance based on the specification that includes the wage rate is distinctly
higher for all four time periods when taking absolute values of price differences in Table 4 as
compared to estimates in Table 2.

In the light of the above results, we note again that taking absolute price differences does
not resolve the potential problems outlined at the end of the previous section and earlier in the
introduction. For example, in the absence of information on the direction of trade, we could be
comparing absolute price differences from many non-production locations that do not trade with
each other, thus underestimating trade costs.!” We conclude that to properly assess trade costs, we
would need to utilize information on the direction of trade along with prices of comparable goods

across space. We turn to this next.

Utilizing information on relative productivity

In general, in the absence of some information regarding the direction of trade, the distance
coeflicient cannot capture transport costs well in the context of “directional regressions” such as
those estimated for equation (4.1) above. Considering LOP deviations as in equation (4.1), rather
than their absolute values, allows us “to include the information contained in the sign of the price

differentials” (Ceglowski, 2003, p.395), in accord with the premise that distance from the source
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captures transport costs. However, the sign of the price differentials contains information about
the direction of trade only when price comparisons are made relative to the exporting location.
This is why Anderson and van Wincoop (2004) argue that to estimate the precise role of trade costs
in determining differences in price levels for a good between locations, we would need to identify
the source of that good.

A way to address the problem of identifying the exporting country, is to assume the most
productive country in the sample exports the good to others, in line with the theoretical mod-
els of Eaton and Kortum (2002) and Anderson and van Wincoop (2004).'® Thus, we first rank
countries according to their productivity in each industry and then denote the most productive
country to be the source or reference country for that specific industry. Under the assumption
that the most productive country for a certain industry will be the main exporter of goods of that
industry, we construct good-specific log relative prices between each country j relative to the main
exporter country s for each industry h. As we show next, this methodology goes some distance
into identifying the source country, providing improved estimates for transport costs.'®

Next, we consider regression equation (4.1) to explain g;j., the log deviation from LOP for good
1 between country j and k, where k is now the most productive country in industry h assumed
to be the main source for product ¢ in country j. We construct the dependent variable of prices
relative to the most productive location, using the industry-specific country ranking implied by
cross-sectional TFP levels. Pop;, and yp;. are population and real wage rate or GDP per capita
log differences between country j and origin country . V AT}, is the log difference in VAT rates
between importer j and source x for each type of good. Dist;, denotes log distance between source
k and destination j. Our specification incorporates information regarding the direction of trade
and can thus help assess the overall level of trade costs and the transport cost component of these
implied by the estimated coefficient for physical distance. Results from this estimation framework
are summarized in Table 5. Random effects estimates are reported in columns (1), (3), (5), and (7)

while fixed effects estimates are reported in columns (2), (4), (6), and (8).
[Table 5 about here]

Distance from the origin has a positive and significant impact on international price differences,

suggesting a role for transportation costs as a determinant of these. Based on random effects
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estimates which are preferred based on the Hausman test for 1985, doubling distance increases
prices by 6.6 percent as reported in column (1) of Table 5, somewhat higher than the random effects
coefficient estimate of 5.96 percent for the specification with all unique bilateral price comparisons
shown in Table 1, and the preferred fixed effects estimate of 6.12 percent based on all absolute price
comparisons in Table 3. Using the wage rate instead of GDP per capita, the preferred random
effects estimate in column (3) of Table 5 is 5.75 percent as compared to 4.39 percent reported
in column (3) of Table 1 and 5.45 percent for the preferred fixed effects estimate in column (4)
of Table 3. The improvement in terms of the estimated price elasticity with respect to distance
is more striking for 1990. This changes from a statistically indistinguishable from zero distance
estimate of —0.52 percent for the preferred fixed effects estimate in column (6) of Table 1 using all
bilateral comparisons, to a strongly significant 10.7 percent for the (strongly) preferred fixed effects
estimate in column (6) of Table 5, once we account for the probable source of products. The latter
also compares favorably to the estimated value of 7.17 percent based on absolute price differences
reported in column (6) of Table 3. Using the wage rate as a measure of local costs instead of GDP per
capita, the strongly preferred (based on the Hausman test) fixed effects estimate reported in column
(8) of Table 5 is a strongly significant 9.53 percent as compared to a statistically indistinguishable
from zero estimated distance impact of 0.124 percent reported in column (8) of Table 1, and the

estimated impact of 5.35 percent in column (8) of Table 3.

We conclude that when the most productive country for each industry is chosen as the reference
location, distance consistently has a positive and significant effect on relative price levels which is
higher than what is obtained in specifications that utilize all bilateral price comparisons. As the
distance between source and destination country increases, transport costs go up and so does the
price of the good in the destination country. Our approach goes some distance in capturing the
likely source country for each industry, even if the existence of multiple products within any industry
might imply that the impact of transport costs still washes out to a considerable degree.?® Utilizing
information on productivity to infer the source of the product clearly improves upon the estimates
obtained using all unique bilateral comparisons in Table 1. It also provides higher estimates for the
impact of distance relative to those obtained using all unique absolute bilateral price comparisons

in Table 3, suggesting again that taking absolute price differences does not eliminate the problems
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outlined earlier.

Local costs appear to have strong effects on price differences based on the estimates reported
in Table 5, with elasticities equal to 4.3 percent for 1985 and 19.6 percent for 1990, as reported
in columns (3) and (8) for the preferred random and fixed effects estimates respectively, for spec-
ifications that use the real wage rate. The coefficient estimates more than double when we use
country-specific measures of GDP per capita to measure local costs, as can be seen by looking in
columns (1) and (6) of Table 5.

Population size has a negative effect on price differences with estimated price elasticities of —5.6
(—3.7) percent in 1985 and —4.2 (—3.8) percent in 1990 using GDP per capita (using the wage
rate). The finding that higher population is associated with lower prices in a country suggests
a potential role for markup differences across countries due to differences in demand elasticities
that are positively related to the size of the market. Alternatively, scale economies in distribution
related to domestic market size might also be behind this finding.

We note that the problems with the estimates for the impact of population size, real GDP per
capita, and the wage rate in 1985 evident in Table 3 when absolute price comparisons were used,
have been resolved once we compare prices relative to the source country in Table 5. Moreover, the
coefficient estimates thus obtained have a richer interpretation than the one made possible when
using absolute price differences in Table 3. For example, our estimates in Table 5 can inform us
about what factors can lead to lower prices (that is, market size) and which factors lead to higher
prices (e.g. local costs).

Finally, differences in VAT rates are estimated to be important in determining price deviations
from the law-of-one-price relative to the most productive country for each industry in the sample.
The elasticity estimates of price differences with respect to VAT rates are as high as 7.65 percent
in 1985 and down to 3.69 percent by 1990, as shown in Table 5 for specifications that include the

wage rate.

Utilizing trade flows
Assuming the most productive country in an industry to be the sole exporter of goods of that
industry to countries in our sample does not completely resolve the problem of identifying the

source. It is possible that a product is exported by more than one country. To cope with this, we
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use information about industry-specific bilateral trade flows across the countries in our sample so

as to take into consideration that the same type of good can be exported by more than one country.

However, the goods could also be imports from countries outside the EU sample we have price
data for. To the extent that this is the case, our within-sample import weights will not reflect the
true probability that a good sold in one location is imported from an other location in the sample.
Indeed, for some countries and industries, important exporters are outside the EU sample we have
price data for.2! To address this problem, the ratio of imports from the EU over total imports
was constructed for each importer and industry, and if this was lower than 50 percent the good
belonging to that industry was dropped from the dataset. This approach raises the likelihood that
any good considered is actually imported from an EU country, so that we can better identify the

source and more precisely estimate transport costs relevant to our sample of countries.

We proceed to utilize realized trade flows among the countries in our sample so as to determine
the direction of trade and construct price comparisons for each product consumed in the importing
country relative to countries likely to be a source for that product. The probability that a country
in our sample is the exporter to a given destination for a good belonging to a given industry is
constructed for each industry and destination as the ratio of imports from that country to the given
destination over total imports to that destination. For each destination country and industry, we
construct a weighted price as the sum of weighted exporting country prices where the weights are
simply the ratios from above and as described in detail in the data section. Finally, the prices in the
destination country are compared to this weighted sum to obtain log price differences for each good.
This is the dependent variable we use now to estimate equation (4.1). Source k is now a weighted
sum of probable exporters with probabilities obtained as above. We note that the same weights
are used in order to construct real GDP per capita, real wage rates, VAT rates, and population
size differences for each importer relative to the probability-weighted origin. Physical distance for
each importer is also constructed relative to this probability-weighted origin as Disty ., where this
now varies both across types of products and countries, since the probability-weighted source, &,

for each importer, j, differs for different types of products.

Once again, we use GLS to estimate the empirical model given by equation (4.1). The price

data have been cleansed of outliers as in CTZ. However, since using trade quantities introduces an
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additional source of outliers given the well known measurement problems with trade flows measures,

we use a Grubbs test to identify outliers which were then expunged from the data set.
[Table 6 about here]

In Table 6, we report estimates from this specification. Random effects estimates are reported
in columns (1), (3), (5), (7), (9), (11), (13), and (15) while fixed effects estimates are reported in
columns (2), (4), (6), (8), (10), (12), (14), and (16). The distance coefficients are estimated precisely
and always positive for 1975, 1980, 1985, and 1990. The preferred random effects estimated price
elasticity with respect to distance is 6.11 percent in 1975 as shown in column (1) of Table 6 for the
specification with GDP per capita. This estimate compares favorably to preferred random effects
estimates of 2.15 percent in column (1) of Table 2 using all unique bilateral price comparisons, and
1.67 percent in Table 4 using all unique absolute bilateral price comparisons. In specifications that
include the wage rate as a measure of local cost, the price elasticity of distance is 8.9 percent in 1975
as reported in column (3) of Table 6, based again on preferred (according to the Hausman test)
random effects estimates. This estimate compares favorably to preferred random effects estimates
of 3.19 percent in column (3) of Table 2, and 4.45 percent in column (3) of Table 4.

For 1980, the preferred fixed effects estimate in column (6) using GDP per capita is 5.21 percent,
and the preferred random effects estimate in column (7) using wage rates is 4.79 percent. These
compare to estimates of 5.5 and 1.79 (significant only at the ten percent level) percent in columns
(6) and (7) of Table 2, and 5.62 and 8.37 percent in columns (6) and (7) of Table 4. We note that
this is a rare instance where an estimate based on trade flows information is (distinctly) lower than
what is implied by using all unique absolute bilateral price comparisons. For 1985, the preferred
fixed effects estimate of the impact of distance in column (10) of Table 6 using GDP per capita is
9.12 percent and the preferred random effects estimate in column (11) of Table 6 using the wage rate
is 5.03 percent. These compare favorably to the preferred random effects estimates of the impact
of distance in columns (9) and (11) of Table 2, which equal 2.11 and 2.03 percent respectively.
The estimates in columns (10) and (11) of Table 4 obtained by using absolute values of all unique
bilateral price comparisons are 1.43 and 6.21 percent respectively, the first six times smaller and
the second about twenty percent higher than the estimates utilizing trade flows information for

1985. For 1990, the preferred fixed effects estimates in columns (14) and (16) of Table 6 are 5.41
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and 6.7 percent respectively, as compared to the preferred random effects estimates of 3.54 percent
and a statistically indistinguishable from zero 0.079 percent in columns (13) and (15) of Table 2.
The respective preferred fixed effects estimates reported in columns (14) and (16) of Table 4 based
on absolute price differences are 3.28 and 5.74 percent respectively, again smaller than estimates
using bilateral trade flows in Table 6.

These estimates taken in their totality suggest that transport costs are important for the de-
termination of international price differences. Moreover, the estimates in Table 6 -using actual
realizations of trade flows across countries- offer a clear improvement relative to those obtained
using arbitrary comparisons in Table 2, are usually higher than distance estimates obtained using
absolute price comparisons, and are qualitatively similar to those obtained under the assumption
that the most productive country in an industry is the sole exporter for products of that industry,
providing support for productivity’s role as predictor of the direction of trade.

The estimates for the impact of the local cost component of trade costs reported in Table 6 are
positive and precisely estimated for each year in our sample, with price elasticities ranging from
about 9 percent in 1985 to a high of about 15 percent in 1990 using wage rates, and ranging from
about 14 percent in 1985 to a high of 30 percent in 1990 using GDP per capita as a measure of the
local cost component of trade costs.

The size of the population is typically estimated to have a negative statistically significant
impact on prices in most cases in Table 6. The estimated negative price elasticity reaches above five
percent for 1985. We note that using information on trade flows to obtain price comparisons relative
to the origin, resolves the problem with the population size estimates evident when considering
absolute price comparisons in Table 4. Finally, VAT differences have a strong but declining positive
impact on price differences ranging from as high as 12 percent in 1975 to about half that in 1990,
as tax rates become more homogeneous over the period. That is, while VAT rate differences have
been very strong determinants of intra-European price differences, they fell in importance by the

end of the sample period as would be expected from the EU policy of tax harmonization.

Utilizing price levels relative to the minimum price location
Finally, the price level for any one good sold in a country relative to that in other countries

might directly capture information about the direction of trade based on a straightforward arbitrage
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argument that trade should flow from the least expensive location towards more expensive ones.
That is, a traded good is more likely to originate from the location with the lowest retail price
for that good, and to flow towards destinations facing higher retail prices. Thus, the price of each
good in each country could be compared to the price in the country with the lowest price to obtain
prices relative to the minimum price location for each good, in an effort to capture the direction
of trade and obtain meaningful estimates of trade costs. One advantage of this approach is that
price comparisons relative to the potential origin of each product are made based on information
about the direction of trade specific to each product. In contrast, the productivity or trade flow
information used to obtain the results shown in Tables 5 and 6, is at a more aggregate level and
more likely to mismeasure the direction of trade at the product level. Since the information about
the direction of trade provided by the price level in the least expensive location is available for each
product rather than for each aggregate industry, this method typically does better in estimating
trade costs.

A related approach would be to consider all bilateral price comparisons made for each country
relative to all other countries with a lower price for that good. This approach gives reasonable
estimates of trade costs?? that are higher than those in Tables 1 to 4, but below what we get using
comparisons relative to the least expensive location in Table 7 below perhaps due to the fact that
comparing all prices, including very similar ones, could lead to wrong inferences about the direction

of trade in certain cases, even more so if there were some noise in measuring prices.
[Table 7 about here]

In Table 7, we present results based on price comparisons with the least expensive location,
while using the same sample of countries as in Table 6. As we can see, the estimates of distance
obtained using this procedure are comparable to those in Tables 3 to 6, and higher than estimates
based on arbitrary price comparisons in Tables 1 and 2. Moreover, estimates of local distribution
costs in Table 7 as captured by real GDP per capita or real wage rates, are comparable to those in
Tables 5 and 6.

For 1975, the preferred fixed effects estimates for the impact of distance on price level differences
are 9.4 percent in the specification that includes real GDP per capita in column (2) of Table 7,

and 13.9 percent in the specification that includes the wage rate in column (4) of the same Table.
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For 1980, the corresponding preferred fixed effects estimate of the impact of distance on price level
differences remains stable at 8.5 percent in both columns (6) and (8). For 1985, the preferred fixed
effects estimates are 9.7 and 11.8 percent respectively as shown in columns (10 and (12) of Table 7,
and finally, for 1990, the preferred fixed effects estimates of the price impact of distance are 10.6 and
11.9 percent in columns (14) and (16) respectively. For each of the four periods, these estimates of
the impact of distance are always higher (and typically much higher) than the comparable estimates
obtained using all bilateral price comparisons for the same group of countries in Table 2, or using
absolute price comparisons in Table 4. Moreover, the estimates in Table 7 are higher than those
based on trade flows information for the same group of countries in Table 6 in all four periods, and
typically higher than the estimates based on productivity comparisons shown in Table 5 for 1985
and 1990. The fact that the estimates shown in Table 7 are obtained by using information on the
direction of trade at the product level instead of a more aggregate industry level, might be behind
the higher estimates thus obtained for the price effect of trade costs. Based on the estimates shown
in Table 7, we confirm that the estimate of trade costs implied by the distance effect was around

ten percent or higher as of 1990.

5. Conclusion

Trade costs are important in a number of international macroeconomic models with implications for
price deviations across countries. Transport costs are a component of trade costs that has received
particular attention in the literature. While technological progress in the transport sector can be
expected to reduce their absolute size over time, the relative importance of transport costs can
be increasing as policy-related costs of trade decline over time. Moreover, progress in transport
technologies might allow previously non-traded goods with higher per unit transport costs to enter
international trade. Thus, the relative importance of transport costs in determining price wedges
and international quantity flows might remain even as these are declining for any one good.

To enable us to estimate the costs of trading a good internationally, we rank countries based
on their productivity in individual industries and compute product-specific international price dif-
ferences relative to the most productive location for each industry. We have also used information

on realized trade flows to determine the probable source of each product as a weighted average
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of countries from which a destination country actually imports from. Finally, we have utilized
product-specific price levels to identify the probable origin of each product as the location with the
lowest price. Identifying the source has made it possible to consider price comparisons relevant to
the direction of trade and trade costs.

In our application, physical distance relative to the origin has a precisely estimated positive
impact on international deviations from LOP that is larger than estimates obtained when arbitrarily
assigning an equal probability of being the source to each country. Based on our benchmark
specifications, the estimated price elasticity of distance for 1990 was estimated to be as high as
twelve percent based on comparisons relative to the least expensive location, ten percent using
productivity information, or about seven percent utilizing trade flows information. Instead, when
neither productivity or realized trade flows information is utilized, distance was estimated to have a
smaller effect or no effect on international price differences depending on whether one takes absolute
values of bilateral price differences or not. Overall, our estimates assign a much bigger importance
to distance and trade costs than what is implied by the estimated price elasticities with respect to
distance in the literature on international price dispersion.

To conclude, the data are consistent with a model where transport costs and local trade costs
are important determinants of international price differences. Our results suggest that utilizing
relative productivity and bilateral trade flows along with relative prices from survey data, can help
identify trade costs and their role in segmenting product markets. Future work should aspire to
utilize microeconomic information on trade flows along with microeconomic relative prices in order
to further improve our understanding of trade costs and the relative importance of determinants of

international price differences.
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Notes

10.
11.

12.

13.

14.

. Crucini, Telmer, and Zachariadis (2005) (CTZ) make the case that the LOP and Purchasing Power Parity

are essentially about the cross-sectional distribution of international relative prices rather than the time-series
behavior of changes in these.

. In fact, they argue that “[i]t is hard to see how information can be extracted about the level of trade costs

from evidence on changes in relative prices.”

. Their dependent variable is the log deviation from LOP, ln(ejktpz'jt/pikt)7 considered for all goods ¢ and all

possible j — k bilateral comparisons in every period t. We report their estimates from Table 2 for the case of
tradeable goods. The specific country results are from their Table 3.

. These estimates are reported in Tables 2A, 3A and 4A respectively of Engel, Rogers and Wang (2003).

. In addition to absolute values of LOP deviations, she considers log deviations from LOP relative to Toronto.

This allows inclusion of “information contained in the sign of the price differentials” (p.395), which is useful
since for comparisons relative to the exporting location this sign contains information about the direction
of trade and can identify trade cost levels. She shows in Table B1 that distance relative to the core has a
significant positive relation with price differentials for over half of the products, consistent with distance from
the core capturing transport costs. The estimated coefficient of relative distance is negative for several other
products, suggesting that using a single core location as the origin of all products is not sufficient to capture
the level of transport costs.

. See her table 4, specification 3.

Earlier work utilizing microeconomic price levels includes Parsley and Wei (1996, 2001). However, the focus of
these papers in on the variability of LOP log deviations over time (as in Engel and Rogers, 1996, who however
consider more aggregate data), so that their estimates of distance coefficients are not directly comparable to
estimates in the literature focusing on price dispersion across space.

. See Hummels (1999), for an approach that incorporates direct measures of transport costs utilizing freight

data for a small group of importing countries.

. Disdier and Head’s (2008) summary of findings in the literature suggests an inversely proportional relationship

between trade and distance. Although other factors might also be important, this relation should at least in
part be attributed to trade costs increasing with distance.

This is discussed in Anderson and van Wincoop (2004) and imposed in Crucini et al. (2004).

Specifically, we use the common currency prices with the outliers having being removed as in CTZ. CTZ
remove the price entry for a good in a certain country when the price in that country differs by a factor of five
from the average common currency price for that good across countries.

In what CTZ call ‘1985, for instance, the prices of most services were collected in September-October 1985,
while prices of most clothing items were collected in December of 1984. The nominal exchange rate data with
which prices were converted into a common currency takes explicit account of this timing, taking the form of
averages of daily data over the relevant time intervals.

There is a "many-to-one mapping" from product prices to 4-digit industry categories in the trade data. Future
work should focus on disaggregated trade data that can be matched to products in the price surveys.

As we are constrained by the number of countries for which we have price data, we actually use eight countries
for 1975, eleven for 1980, and twelve for 1985 and 1990. We note that while in the price data, Belgium and
Luxembourg prices are given separately, the bilateral flows dataset includes the aggregate of Belgium and
Luxembourg reducing the number of countries we can consider by one for each cross-section.
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15.

16.

17.

18.

19.

20.

21.

22.

Estimating random effects for individual goods makes more sense here than random effects for industries or
countries, since the a; are less likely to be correlated with the explanatory variables (Distjk, Yhiks Popjk,
VAThjk) as compared to individual effects for industries h or countries 7, k.

In our treatment and use of random and fixed effects models, we have benefitted from the discussions in
Moulton (1986), Wooldridge (2002, p. 251-252), and Petersen (forthcoming, p.28-30).

An other simple example was suggested by an anonymous referee of this journal: suppose there are two locations
and two similar goods, one produced in each location. These two goods may happen to have identical prices so
that the absolute price difference is zero between these locations, thus underestimating transportation costs.

An other way to address the above problem is to assume that the more productive among any two countries
being compared will export the good to the other. A problem with this is that, given measurement error
associated with TFP construction, comparing countries with similar productivity is likely to give the wrong
ordering more often than when considering price comparisons relative to the most productive country in the
data. The latter is preferable as it avoids ordering countries based on comparisons among countries that are
closer together in terms of productivity. Yet an other approach would be to assume one of the locations to be
the main exporter using a-priori information, similar to the assumption of Ceglowski (2003) that Toronto is
the core location. However, estimation results using Germany or the U.K. as the core location for all goods,
suggest that both the sign and significance of distance coefficients are not robust across periods or reference
countries.

Before turning to estimation using price differences relative to the most productive country, we evaluate the
hypothesis that productivity is inversely related to prices, consistent with productivity being a determinant
of the direction of trade. Estimating (4.1) with an added term for total factor productivity differences,
TFPhjk, across countries for each three-digit industry h (using random effects and including the wage rate),
the elasticity of price differences with respect to TFPhjk is —.039 for 1985 and —.071 for 1990, both
statistically significant beyond the one percent level. The respective fixed effects estimates are —.044 and
—.071 and strongly significant.

This approach does not fully resolve the problem of identifying the source country for each good since the
measure of productivity is at the three-digit level. Moreover, for each destination country there might be
more than one main exporter of goods in a certain industry and this exporter might or might not be among
the countries in our sample. We begin to address these problems in the next section, where we use bilateral
imports among the countries in our sample to obtain the probability that a good sold in a certain location was
imported from any of the countries in the sample, and by making use of the share of imports from non-EU
countries to restrict the sample to goods that are more likely to be imported from countries in our sample.

The share of EU imports for countries in our sample in 1990 was 84 percent for “furniture except metal
industries” but only 51 percent for “tobacco and tobacco product industries.” The import share from the EU
also varies across countries for the same industry, with the share of EU imports for France, Italy and Greece
in “tobacco and tobacco product industries” in 1990 higher than 90 percent and those for Denmark and Spain
11 and 8 percent respectively.

Estimates of the impact of distance on prices based on this approach range from about 5 percent in 1975 to
around 7 percent in 1990, and are available upon request.
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Table 1: Price differentials for all possible bilateral country comparisons
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1985 1990
1 2 3 4 5 6 7 8
POP -0.0475%** -0.0475%** -0.0373%** -0.0378*** -0.0436%** -0.0446%** -0.0379*** -0.0387***
(-19.57) (-18.84) (-16.47) (-16.11) (-14.23) (-14.16) (-13.13) (-13.06)
GDP 0.214%%* 0.208%** 0.198%** 0.202%**
(12.13) (11.35) (15.74) (15.51)
Wages -0.00285 -0.00630 0.114%%* 0.117%%*
(-0.215) (-0.450) (17.56) (17.39)
DIST 0.0596*** 0.0576%** 0.0439%** 0.0429*** -0.00446 -0.00517 0.00163 0.00124
(6.878) (6.524) (4.779) (4.548) (-0.713) (-0.790) (0.258) (0.188)
VAT 0.0621%*** 0.0638%** 0.0861%** 0.0881*** 0.0561%** 0.0537%%* 0.0676*** 0.0655%**
(13.72) (13.41) (19.84) (19.27) (14.35) (13.36) (18.31) (17.28)
Obss 10839 10839 10487 10487 15881 15881 15753 15753
Effects re fe re fe re fe re fe
2
R 0.087 0.087 0.0784 0.0784 0.0608 0.0608 0.0685 0.0685
Hausman 5.88 [0.2084] 3.96 [0.4111] 35.89 [0.00] 13.90 [0.0076]
Countries 7 7 7 7 9 9 9 9

Notes: *** p<0.01, ** p<0.05, * p<0.10. In the "Hausman" row, we report the value of the Chi-squared test and
the p-value for the null hypothesis that there is no difference between the random and fixed-effects coefficients. The
9 EU countries considered here are: Austria, Denmark, Germany, Greece, Ireland, Italy, Portugal, the Netherlands,
and the UK. For 1985, Greece and Portugal are missing due to the unavailability of the VAT rates in this case. For

1990, we use city-specific population size.
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Table 2: Price differentials for all possible bilateral country comparisons

1975 1980 1985 1990
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
POP -0.000173 -0.000128 0.00808*** 0.00792%** -0.0112%** -0.0112%** -0.0215%** -0.0215%** -0.0119%** -0.0119%*** -0.0433%** -0.0440%** -0.0173%** -0.0179%** -0.0444%** -0.0452%**
(-0.142) (-0.106) (3.011) (2.909) (-12.70) (-12.31) (-8.031) (-7.759) (-13.17) (-13.02) (-22.11) (-21.63) (-13.90) (-14.35) (-18.91) (-18.92)
GDP 0.365%** 0.364%** 0.216%** 0.218%** 0.0591%** 0.0536%** 0.240%** 0.243%**
(22.11) (22.15) (10.48) (10.43) (3.262) (2.895) (23.15) (23.44)
Wages 0.226%** 0.227%%* 0.0913*** 0.0961%** 0.190%** 0.185%** 0.140%** 0.143%**
(25.49) (24.40) (8.617) (8.570) (16.93) (15.59) (28.93) (28.99)
DIST 0.0215%** 0.0218%** 0.0319*** 0.0311%** 0.0559%** 0.0550%** 0.0179* 0.0161 0.0211%** 0.0208%*** 0.0203** 0.0201%** 0.0354%%* 0.0355%** 0.000793 0.00137
(3.166) (3.125) (3.349) (3.201) (7.289) (7.117) (1.882) (1.639) (3.469) (3.420) (2.376) (2.303) (7.999) (7.853) (0.169) (0.286)
VAT 0.116%** 0.118%** 0.0788*** 0.0786*** 0.0763*** 0.0746%** 0.0678*** 0.0652%** 0.0742%** 0.0764%*** 0.0646*** 0.0672%** 0.0495%** 0.0473%** 0.0463*** 0.0442%**
(22.14) (21.51) (13.23) (12.27) (13.65) (13.31) (14.23) (12.59) (17.06) (17.07) (15.83) (14.98) (12.53) (11.85) (14.96) (13.80)
Obss 10196 10196 7381 7381 11400 11400 8038 8038 24101 24101 13084 13084 36002 36002 28629 28629
Effects 467 467 462 462 574 574 563 563 997 997 984 984 926 926 913 913
R2 0.1630 0.1630 0.2014 0.2014 0.0686 0.0686 0.0886 0.0885 0.0318 0.0318 0.0995 0.0994 0.0433 0.0432 0.0613 0.0612
Hausman 1.78 [0.7753] 3.98 [0.4088] 15.64 [0.0035] 2.03 [0.7308] 3.96 [0.4117] 6.17 [0.1870] 2.15 [0.7082] 5.87 [0.2091]
Countries 8 8 7 7 8 8 7 7 9 9 7 7 12 12 11 11

Notes: *** p<0.01, ** p<0.05, * p<0.10. In the "Hausman" row, we report the value of the Chi-squared test and the p-value for the null hypothesis that
there is no difference between the random and fixed-effects coefficients.The 8 countries in the 1975 and 1980 samples are: Belgium, Denmark, France, Germany,
Ireland, Italy, the Netherlands, and the UK. Austria is added in 1985. Greece, Portugal and Spain are added in 1990. The wage rate is missing for Belgium for
all years, and for the Netherlands in 1985. For 1990, we use city-specific population size.
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Table 3: Absolute price differentials for all possible bilateral country comparisons

1985 1990
1 2 3 4 5 6 7 8
POP 0.00235 0.00239 7.46¢e-05 0.000339 0.0141%** 0.0142%** 0.0162%** 0.0162%**
(0.922) (0.937) (0.0294) (0.134) (4.915) (4.917) (5.682) (5.630)
GDP -0.0611%** -0.0584%** 0.0324%%** 0.0316%**
(-4.091) (-3.824) (2.985) (2.923)
Wages -0.0106 -0.00972 0.0601%** 0.0575%**
(-0.890) (-0.805) (9.057) (8.678)
DIST 0.0604*** 0.0612%** 0.0529%** 0.0545%** 0.0710%** 0.0717%** 0.0517%** 0.0535%**
(11.47) (11.60) (10.01) (10.29) (17.20) (17.10) (11.84) (12.03)
VAT 0.0329%** 0.0293%** 0.0305%** 0.0270%** 0.0151%** 0.00923*** 0.0194%** 0.0138%***
(7.652) (6.649) (7.222) (6.223) (4.522) (2.645) (5.748) (3.909)
Obss 10839 10839 10487 10487 15881 15881 15753 15753
R2 0.0237 0.0232 0.0218 0.0213 0.0289 0.0273 0.0342 0.0328
Effects re fe re fe re fe re fe
Hausman 13.68 [0.0084] 13.32 [0.0098] 33.05 [0.00] 27.88 [0.00]
Countries 7 7 7 7 9 9 9 9

Notes: *** p<0.01, ** p<0.05, * p<0.10. In the "Hausman" row, we report the value of the Chi-squared test and
the p-value for the null hypothesis that there is no difference between the random and fixed-effects coefficients. The
9 EU countries considered here are: Austria, Denmark, Germany, Greece, Ireland, Italy, Portugal, the Netherlands,
and the UK. For 1985, Greece and Portugal are missing due to the unavailability of the VAT rates in this case. For
1990, we use city-specific population size.
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Table 4: Absolute price differentials for all possible bilateral country comparisons
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1975 1980 1985 1990
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
POP -0.00423%** -0.00426%** -0.00442%* -0.00477* -0.0154%%* -0.0154%%* -0.00351 -0.00298 -0.0162%** -0.0162%** 0.00188 0.00227 -0.0226*** -0.0229%** 0.0192%** 0.0192%**
(-3.441) (-3.467) (-1.714) (-1.864) (-18.27) (-17.47) (-1.371) (-1.171) (-17.69) (-17.64) (0.939) (1.135) (-18.60) (-18.91) (8.044) (8.006)
GDP 0.509%** 0.509%** 0.361%** 0.363%** 0.226%** 0.224%%* 0.274%** 0.276%**
(30.78) (31.12) (19.40) (19.10) (13.67) (13.34) (27.24) (27.52)
Wages 0.0833%** 0.0828*** 0.0172 0.0197* 0.0447%** 0.0480%** 0.0613%** 0.0593%**
(9.332) (9.345) (1.608) (1.850) (3.777) (4.019) (12.32) (11.96)
DIST 0.0167** 0.0163** 0.0445%** 0.0447%%* 0.0551%** 0.0562%** 0.0837*** 0.0842%** 0.0139** 0.0143%* 0.0620%** 0.0626%** 0.0324%** 0.0328%** 0.0565%** 0.0574%**
(2.378) (2.256) (8.527) (8.588) (6.859) (6.960) (16.04) (16.15) (2.273) (2.324) (11.75) (11.77) (7.306) (7.225) (18.25) (18.28)
VAT 0.0279%** 0.0321%** 0.0789*** 0.0780%*** 0.0168** 0.00743 0.0289*** 0.0255%** 0.00251 -0.00246 0.0275%** 0.0258%** 0.0232%** 0.0175%** 0.0190%** 0.0155%**
(3.822) (4.275) (15.69) (15.52) (2.080) (0.869) (6.469) (5.409) (0.445) (-0.411) (7.728) (6.874) (4.526) (3.334) (7.106) (5.674)
Obss 10196 10196 7381 7381 11400 11400 8038 8038 24101 24101 13084 13084 36002 36002 28629 28629
Effects re fe re fe re fe re fe re fe re fe re fe re fe
R2 0.1069 0.1068 0.0769 0.0769 0.0524 0.0519 0.0389 0.0386 0.0195 0.0193 0.0185 0.0183 0.0387 0.0387 0.0350 0.0340
Hausman 2.57 [0.6328] 0.64 [0.9582] 11.25 [0.0239] 3.44 [0.4863] 7.81 [0.0987] 0.48 [0.9756] 18.81 [0.0009] 42.04 [0.00]
Countries 8 8 7 7 8 8 7 7 9 9 7 7 12 12 11 11

Notes: *** p<0.01, ** p<0.05, * p<0.10. In the "Hausman" row, we report the value of the Chi-squared test and the p-value for the null hypothesis that
there is no difference between the random and fixed-effects coefficients.The 8 countries in the 1975 and 1980 samples are: Belgium, Denmark, France, Germany,
Ireland, Italy, the Netherlands, and the UK. Austria is added in 1985. Greece, Portugal and Spain are added in 1990. The wage rate is missing for Belgium for
all years, and for the Netherlands in 1985. For 1990, we use city-specific population size.
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Table 5: Price differentials relative to Most Productive Country for each industry

1985 1990
1 2 3 4 5 6 7 8
POP -0.0560*** -0.0483%** -0.0374%%* -0.0391*** -0.0593%** -0.0418%** -0.0496%*** -0.0382%**
(-13.13) (-8.448) (-9.145) (-6.324) (-9.731) (-5.667) (-8.616) (-5.295)
GDP 0.315%** 0.319%** 0.280%** 0.404%**
(10.21) (7.286) (10.85) (13.26)
Wages 0.0429% 0.000747 0.184%** 0.196%**
(1.726) (0.0259) (12.20) (12.29)
DIST 0.0660*** 0.0621%** 0.0575%** 0.0360** 0.0580%** 0.107*** 0.0761%** 0.0953%**
(4.974) (4.292) (3.818) (2.042) (5.196) (8.496) (6.647) (7.827)
VAT 0.0445%** 0.0603*** 0.0765%** 0.0952%** 0.0371%** 0.0317*** 0.0412%** 0.0369***
(4.859) (4.637) (8.010) (6.795) (4.242) (2.704) (4.997) (3.250)
Obss 3189 3189 3115 3115 3755 3755 3755 3755
Effects re fe re fe re fe re fe
R2 0.0984 0.0931 0.0689 0.0654 0.0354 0.1127 0.0765 0.0672
Hausman 4.91 [0.2963] 1.43 [0.8395] 84.44 [0.00] 50.21 [0.00]
Countries 7 7 7 7 9 9 9 9

Notes: *** p<0.01, ** p<0.05, * p<0.10. In the "Hausman" row, we report the value of the Chi-squared test and
the p-value for the null hypothesis that there is no difference between the random and fixed-effects coefficients. The
9 EU countries considered here are: Austria, Denmark, Germany, Greece, Ireland, Italy, Portugal, the Netherlands,
and the UK. For 1985, Greece and Portugal are missing due to the unavailability of the VAT rates in this case. For
1990, we use city-specific population size.
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Table 6: Regressions using comparisons relative to trade-weighted probabilistic exporter

1975 1980 1985 1990
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
POP -0.0131%** -0.0155%** 0.000974 0.000780 -0.0156%** -0.0154%%* 0.00411 0.00417 -0.0430%** -0.0457*** -0.0533%** -0.0540%** -0.0337%** -0.0417*** -0.0260%*** -0.0264%**
(-2.906) (-3.214) (0.215) (0.160) (-3.061) (-2.746) (0.910) (0.845) (-11.10) (-10.89) (-13.04) (-11.91) (-6.974) (-8.054) (-5.789) (-5.427)
GDP 0.240%** 0.260%** 0.286%** 0.294%** 0.141%%* 0.137%** 0.217%%* 0.300%**
(8.389) (8.865) (7.197) (7.306) (4.510) (4.494) (9.255) (11.77)
Wages 0.143%** 0.151%%* 0.112%%* 0.118%%** 0.0856%** 0.0903*** 0.120%** 0.149%**
(8.802) (7.822) (6.200) (5.523) (4.638) (4.071) (10.26) (11.52)
DIST 0.0611%** 0.0783%** 0.0890*** 0.113%x* 0.0633%** 0.0521%** 0.0479%** 0.0508** 0.0725%** 0.0912%** 0.0503** 0.0731%* 0.0191%* 0.0541%** 0.0243* 0.0670%**
(5.307) (5.768) (4.909) (5.047) (4.821) (3.356) (2.699) (2.303) (7.373) (7.442) (2.526) (2.484) (2.178) (5.150) (1.942) (4.412)
VAT 0.119%** 0.128%** 0.0873%*** 0.0866*** 0.0624*** 0.0741%** 0.0841%*** 0.0867*** 0.0624*** 0.0635%** 0.0681*** 0.0690%*** 0.0636*** 0.0419*** 0.0741%** 0.0592%**
(12.48) (12.00) (7.891) (6.833) (4.010) (4.695) (9.153) (8.311) (8.234) (7.910) (8.981) (7.691) (8.772) (5.107) (10.60) (7.400)
Obss 2759 2759 2303 2303 2770 2770 2901 2901 5836 5836 4014 4014 6802 6802 5863 5863
R2 0.1152 0.1149 0.1347 0.1342 0.0410 0.0405 0.0893 0.0893 0.0727 0.0724 0.1171 0.1169 0.0476 0.0444 0.0580 0.0557
Effects re fe re fe re fe re fe re fe re fe re fe re fe
Hausman 5.00 [0.2873] 3.76 [0.4392] 32.45 [0.00] 1.86 [0.7620] 8.78 [0.0668] 1.79 [0.7745] 41.38 [0.00] 42.08 [0.00]
Countries 8 8 7 7 8 8 7 7 9 9 7 7 12 12 11 11

Notes: *** p<0.01, ** p<0.05, * p<0.10. In the "Hausman" row, we report the value of the Chi-squared test and the p-value for the null hypothesis that
there is no difference between the random and fixed-effects coefficients.The 8 countries in the 1975 and 1980 samples are: Belgium, Denmark, France, Germany,
Ireland, Italy, the Netherlands, and the UK. Austria is added in 1985. Greece, Portugal and Spain are added in 1990. The wage rate is missing for Belgium for
all years, and for the Netherlands in 1985. For 1990, we use city-specific population size.
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Table 7: Regressions using comparisons relative to least expensive location
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1975 1980 1985 1990
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
POP -0.000188 0.00463 0.0130%** 0.0194%** -0.0137*** -0.0141%** -0.00769%* -0.00627 -0.0248%** -0.0284%** -0.0186%*** -0.0217*** -0.0250%** -0.0263%** -0.0218%** -0.0244%%*
(-0.0546) (1.179) (3.943) (4.838) (-3.710) (-3.485) (-2.147) (-1.477) (-8.627) (-9.252) (-6.623) (-6.756) (-6.251) (-6.039) (-5.444) (-5.553)
GDP 0.245%** 0.320%** 0.161*** 0.218%** 0.168%** 0.206*** 0.222%%* 0.227%%*
(10.75) (10.90) (5.812) (6.816) (6.608) (7.370) (15.33) (12.26)
Wages 0.174%** 0.228%%* 0.0805%** 0.0971%** 0.166*** 0.183%** 0.127%%* 0.136%**
(14.39) (14.93) (5.602) (5.163) (10.67) (10.13) (16.10) (13.47)
DIST 0.0858%** 0.0941%** 0.116%** 0.139%** 0.0826%** 0.0849%*** 0.0879%** 0.0850%** 0.101*** 0.0967*** 0.127*%* 0.118%** 0.107*** 0.106%*** 0.116%*** 0.119%**
(10.43) (10.45) (11.42) (12.19) (10.41) (9.063) (8.046) (6.402) (16.73) (15.21) (13.63) (11.68) (19.97) (16.50) (17.75) (15.30)
VAT 0.0693*** 0.0682%** 0.0416%** 0.0267** 0.0403%** 0.0439%** 0.0431%** 0.0482%** 0.0243%** 0.0274%%* 0.0253%** 0.0312%** 0.0277%** 0.0325%** 0.0378%** 0.0425%**
(9.459) (7.401) (5.223) (2.541) (6.052) (5.674) (6.467) (5.766) (4.283) (4.292) (4.868) (5.274) (5.056) (5.188) (7.100) (7.115)
R2 0.1107 0.1032 0.1342 0.1259 0.0597 0.0558 0.0669 0.0643 0.0456 0.0421 0.0579 0.0542 0.0931 0.0921 0.0880 0.0872
Effects re fe re fe re fe re fe re fe re fe re fe re fe
Hausman 18.71 [0.00] 63.06 [0.00] 68.23 [0.00] 24.33 [0.00] 92.59 [0.00] 31.43 [0.00] 9.48 0.05] 14.57 [0.01]
Obss 2810 2810 2354 2354 3273 3273 2707 2707 6310 6310 4484 4484 7517 7517 6636 6636
Countries 8 8 7 7 8 8 7 7 9 9 7 7 12 12 11 11

Notes: *** p<0.01, ** p<0.05, * p<0.10. In the "Hausman" row, we report the value of the Chi-squared test and the p-value for the null hypothesis that
there is no difference between the random and fixed-effects coefficients. The 8 countries in the 1975 and 1980 samples are: Belgium, Denmark, France, Germany,
Ireland, Italy, the Netherlands, and the UK. Austria is added in 1985. Greece, Portugal and Spain are added in 1990. The wage rate is missing for Belgium for

all years, and for the Netherlands in 1985. For 1990, we use city-specific population size.
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Table Al: Industry availability of the TFP level data

Industry Description: ISIC
Food products 311
Beverages 313
Tobacco 314
Textiles 321
Wearing apparel except footwear 322
Leather products 323
Footwear except rubber or plastic 324
Furniture except metal 332
Paper and products 341
Printing and publishing 342
Other chemicals 352
Miscellaneous petroleum and coal products 354
Rubber products 355
Glass and Products 362
Other nonmetallic mineral products 369
Iron and steel 371
Non-ferrous metals 372
Fabricated metal products 381
Machinery except electrical 382
Machinery electric 383
Transport equipment 384
Professional and scientific equipment 385

Other manufactured products 390
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Table A2: Availability of the import flows data

Industry Description: ISIC
Meat and meat preparations 3111
Dairy products and bird’s eggs 3112
Vegetables and fruits 3113
Fish, crustaceans, mollucs, preparations thereof 3114
Margarine, imitat. lard & other prepared edible fats 3115
Fixed vegetable oils and fats 3115
Cereal and cereal preparations 3116
Macaroni, spaghetti and similar products 3117
Bakery products 3117
Sugar and honey 3118
Sugar confectionery and other sugar preparations 3119
Cocoa 3119
Chocolate & other food preparations containing cocoa 3119
Coffee and coffee substitutes 3121
Tea 3121
Spices 3121
Edible products and preparations n.e.s 3121
Alcoholic beverages 3133
Non alcoholic beverages n.e.s 3134
Tobacco and tobacco manufactures 3140
Textile fibres (except wool tops) and their wastes 3210
Textile yarn, fabrics, made up articles, related products 3210
Articles of apparel and clothing accessories 3220
Leather, leather manufactures, n.e.s 3230
Footwear 3240
Furniture and parts thereof 3320
Pulp and waste paper 3410
Paper, paperboard, articles of paper, paper, pulp/board 3410
Registers, exercise books, notebooks, etc 3420
Printed matter 3420
Artificial resins, plastic materials, cellulose esters and ethers 3513
Dyeing, tanning and colouring materials 3521
Essential oils & perfume materials; toilet polishing and cleaning preparations 3523
Chemical materials and products n.e.s 3529
Coal coke and briquettes 3540
Petroleum, petroleum products and realted materials 3540
Rubber manufactures, n.e.s 3550
Other artificial plastic materials, n.e.s 3560

Combs,hair slides and the like

3560

39
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cont.
Glassware 3620
Clay construct. materials & refractory construct. materials 3691
Portland cement, cement fondu, slag cement etc. 3692
Nails,screws, nuts, bolts, etc. iron and steel 3710
Aluminium foil, of a thickness not exceeding 0.20 mm. 3720
Other tools for use in hand 3811
Cutlery 3811
Office machines and automatic data processing equipment 3825
Sewing machines, furniture for sewing mach. & parts 3829
Household type refrigerators & freezers 3829
Telecommunications & sound recording apparatus 3832
Gramophone records, recorded tapes etc.. 3832
Household type, elect. & non electrical equipment 3833
Elect. apparel such as switches, relays, fuses, plugs etc. 3839
Batteries and accumulators and parts 3839
Filament lamps, no infra red ultra violet lamps 3839
Int combustion piston engines for outboard prop. 3841
Passenger motorcars,for transport of pass.&goods 3843
Motorcvcles, motorscooters, invalid carriages 3844
Photographic apparatus, optical goods, watches 3850
Medical instruments and appliances 3850
Orthopedic appliances, surgical belts 3850
Pins & needles, fittings, base metal beeds etc. 3900
Children’s toys, indoor games 3900
Other sporting goods and fairground amusements 3900
Pens, pencils and fountain pens 3900
Jewelry, goldsmiths and other art. of precious metals 3900
Musical instruments, parts and accessories 3900

Meahanical lighters and parts 3900



