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1. Introduction  

Aggregate and bilateral trade for a large set of countries are collected, compiled, and 
made available to policy makers, research centers, universities, and other governmental and 
non-governmental institutions by a number of international institutions. Among those, the 
following institutions feature prominently (in alphabetical order): European Union Statistical 
Office (Eurostat), International Monetary Fund (IMF), Organization for Economic Cooperation 
and Development (OECD), United Nations (UN). Table 1 provides a list not only of these data 
providers, but also on the label of their goods trade database as well as details about 
revisions of data regarding the classification of disaggregated units along with other issues. 
 

Institution Acronym Database Acronym Frequency Deepest
level of
aggregation

Number of
reporters

Number of
partners

Curr-
ency

Time span 
covered

European Statistical Office Eurostat Statistics of the EU's 
external trade and of 
Member States' trade

COMEXT Monthly
Quarterly
Annual

8-digit HS 28 262 Euro 1988 - 2008

International Monetary Fund IMF Direction of Trade DOT Monthly
Quarterly
Annual

Aggregate 206 207 USD 1948 - 2008

Organization for Economic 
Cooperation and 
Dev elopment

OECD Monthly Statistics of 
International Trade

MSIT Monthly
Quarterly
Annual

Aggregate 31 257 USD 1960 - 2008

United Nations Conference 
on Trade and Dev elopment

UNCTAD United Nations 
Commodity Trade 
Statistics Database

COMTRADE Annual 6-digit HS 213 263 USD 1962 - 2008

Statistics Austria ST.AT Foreign Trade Austria FTA Monthly
Quarterly
Annual

8-digit HS 1 260 Euro 1982 - 2008

Swiss Federal Customs 
Administration

EZV Foreign Trade 
Switzerland

Monthly
Quarterly
Annual

8-digit HS 1 230 CHF 1988 - 2008

Statistisches Bundesamt 
Deutschland

DESTATIS Gemeinsames Neues 
Statistisches 
Informations-System

GENESIS Monthly
Quarterly
Annual

8-digit HS 1 254 Euro 1990 - 2008

Table 1: Int ernat ional t rade dat abases providing t rade dat a for unilat eral and bilat eral goods 
t rade flows for numerous report ers

 
 

All of the providers mentioned in Table 1 actually use data from the same sources, namely 
data collected by national statistical offices of the reporting countries covered. While users 
might think that the identical sources of data should lead to identical trade statistics provided 
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by supranational organizations, there are fundamental differences. It is the task of this paper 
to identify those differences, quantify them, and track their origin. Moreover, we will shed light 
on the consequences of differences in the data for estimation of fundamental relationships 
such as the gravity equation. 

We find the largest discrepancies in a comparison of UN and OECD databases to the IMF 
and Eurostat trade data. The EU-COMEXT database stands out as the data source with the 
most divergent methodological principles in its INTRASTAT trade statistics which records trade 
between the EU Member Countries. In the most extreme cases the differences to reported 
trade flows in other data sources amounts to as much as bn 40 $ in measured export flows 
and to as much as bn 50 $ in bilateral "mirrored imports". However, deviations are even 
present within the same database, as is the case for bilateral trade flows recorded in the UN-
COMTRADE that provides data according to different revisions of SITC product classifications. 
Most importantly we find that these differences carry over to econometric results in 
applications of the gravity model, one of the workhorses of empirical trade research. 
Parameters of key variables such as log bilateral distance, common borders, common 
language, or a colonial relationship dummy variable vary substantially and do not even have 
a stable sign when using one database versus the other. Hence, heterogeneous reporting 
standards across data sources and the inhomogeneous sample coverage have a nontrivial 
impact on the quantifications of trade costs in empirical research. 

The remainder of the paper is structured as follows. First, we will describe the main 
supranational data sources and highlight the most important principles of data collection for 
each of them. This will give us a first comprehensive summary on the methodological 
discrepancies between the databases. We will then proceed by identifying and quantifying 
the most important differences across trade data sources. This will provide a thorough analysis 
of diversions in bilateral trade flows as well as the timing of the deviations. We will extent the 
analysis to mirror statistics and compare reported bilateral export flows with the partners' 
recorded imports both, within the same database as well as between the different data 
sources. We will compare volumes of trade (intensive margin) as well as the number of 
recorded bilateral trade relationships (extensive margin). Our knowledge about the main 
methodological differences should help to explain the most important reasons for the 
discrepancies. Finally, we will apply the different datasets to gravity model estimations and 
highlight the sensitivity of the most important gravity model parameters to the differences 
across the various data sources.  
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2. Description of the main supranational data sources and their principles of 
data collection 

While the collection of trade data is largely harmonized and predominantly follows 
international standards and UN recommendations summarized in the "International 
Merchandise Trade Statistics: Concepts and Definitions" (UNSD-IMTS, 1998) important 
methodological discrepancies still exist, both, for data provided by national statistical offices 
and data published by international organizations.  

The most important sources for discrepancies relate to the trade system (general or special 
trade system), concepts for geographical classifications (country of origin or country of 
consignment; definitions of statistical territory), the coverage of trade (esp. as relates to transit 
trade, repair trade), the valuation (definition of statistical value; currency conversions), system 
of data collection (customs declarations, declaration of firms) and commodity classifications. 
These differences in national practices carry over to the data published by international 
organizations, but as such are mainly a source of discrepancy in mirror statistics, that is, 
inconsistencies between exports to a partner and the partner's recorded imports. 
Discrepancies in data between the different international trade data sources on the other 
hand are related to different practices across international trade data providers to harmonize 
and adjust original data reported to them by the national statistical offices. As an example, 
the IMF Directions of Trade Statistic adopts an adjustment factor to harmonize the definition 
of the statistical value of the data and provides estimates of missing data. Others, such as the 
OECD do not adjust the original data passed on by statistical offices at all. On the other 
hand, trade data reported to Eurostat is harmonized along most important dimensions 
referred to above, but is based on different methodological concepts and definitions than 
national data published by EU Member States or the other international organizations.  

Another possible source of discrepancy between international data sources are different 
methods of data conversion to a common currency (Euro or US-Dollar), the frequency of the 
originally reported data (monthly/quarterly/yearly) in conjunction with possibly different 
revision patterns for the different series (reflected in the yearly data) and finally, the level of 
industry aggregation and type and version of commodity classification reported to the 
international organization. The latter is especially relevant for databases in which the 
commodity totals are based on disaggregated data classified according to specific 
commodity classifications that have undergone several changes/revisions over the reporting 
years. To obtain consistent time series at the product level conversions to older versions of 
product classifications become necessary. Because conversion to older revisions has to be 
based on the most detailed product level (HS 6 digits) this poses a problem if countries 
suppress confidential data which is quite common at the detailed product level. In the 
process of aggregation of converted data, confidential information is lost. This is one of the 
reasons why data aggregated from different versions of product classifications may differ.  
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Table 2 summarizes the most important principles of trade data collection and highlights 
those aspects which might contribute most to the discrepancies between the different 
international trade data sources.  

While the concepts and principles of data collection and presentation divert across different 
trade data sources, discontinuities of methodology and statistical reporting systems over time 
are another dimension of the problem of comparability of different data sources. Table 3 
while not exhaustive, exemplarily summarizes some of the most important methodological 
changes over the last 20 years. They concern a major change in the statistical reporting 
systems of EU Member Countries with the adoption of the INTRASTAT collection system, 
alterations in the statistical territories of various economies, especially following the political 
upheavals in the Central and Eastern European region and the CIS in the early nineties, major 
revisions of product classifications and the coverage of products in trade statistics.  
 

Change to INTRASTAT data collection system
1993 Introduction to EU12
1995 Accession of Austria, Finland, Sweden
2004 Accession of 10 New Members: Cyprus, Czech Republic, Estonia, Hungary, Latv ia, Lithuania, Malta, 

Poland, Slov ak Republic, Slov enia
2007 Accession of Bulgaria, Romania

Major revisions of Harmonized System (HS)
1988 HS88
1996 HS96
2002 HS2002
2007 HS2007

Major revisions of the Standard International Product Classification (SITC)
1962 SITC rev 1
1976 SITC rev 2
1988 SITC rev 3
2008 SITC rev 4

Coverage
2005 Repairs excluded from scope of INTRASTAT.

EU Member Countries that continue to include repair trade in their national statistics:
Belgium, Germany, Ireland, Poland, Greece

2006 Repairs excluded from scope of EXTRASTAT.
EU Member Countries that continue to include repair trade in their national statistics after 2006: 
Belgium, Germany, Ireland, Luxembourg, Poland, Greece

Statistical territories
1990 Reunification of Germany
1997 France : inclusion of Monaco and ov erseas departments (French Guiana, Guadeloupe, Martinique 

and Reunion); Spain : inclusion of Canary Islands
1997/1999 Belgium: trade data is recorded separately from Luxembourg
1992 Following the breakup of former Yugoslav ia separate statistics for successor states
1992 Following the breakup of former USSR separate statistics for successor states
1993 Following the breakup of former Czechoslov akia separate statistics for successor states

Table 3: Import ant  discont inuit ies over t ime

 
 

We will now describe the main supranational data sources and summarize their main 
principles of data collection along these aspects and dimensions.  
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2.1 COMEXT (provided by Eurostat) 

The EU's statistics of trade in goods database COMEXT is published by the Statistical Office of 
the European Communities (Eurostat). It provides users with harmonized time series of 
monthly, quarterly and annual bilateral trade flows of EU Member Countries as reporters and 
approximately 262 partner countries. Quarterly and yearly data are calculated by 
cumulating monthly figures. The time span covered is different for each Member Country and 
begins with the respective year of the country's accession to the EU. The longest series date 
back to 1988. With the Creation of the Single Market in 1993 and the removal of all EU internal 
customs formalities a completely new data collection system for trade flows between EU 
Member Countries (INTRASTAT) had to be introduced. It is based on declarations of firms of 
trade transactions above specific threshold values. The system of thresholds to exempt 
traders from statistical reporting or to limit the information to be reported is different in each of 
the Member States. The existence of thresholds also limits the coverage of trade. Another 
major problem is late-responses or non-responses. Each of the Member States applies 
different methods to adjust and correct for this loss of information (for an overview see 
Eurostat, 2010).  

The INTRASTAT collection system is confined to bilateral trade flows between the EU Member 
Countries. Imports of one Member State from another are called "arrivals", exports are named 
"dispatches". Extra-EU trade statistics (EXTRASTAT) cover all goods exported and imported by 
the European Union and are still collected on the basis of customs declarations.  

The data is reported to Eurostat by the national statistical authorities on a monthly basis and 
rests on largely harmonized concepts and methods governed by EU legislation. National 
statistics independently published in each of the EU Member States, however, may and do 
follow different concepts. Furthermore, besides the different collection systems, EXTRASTAT 
and INTRASTAT statistics differ in a number of other methodological aspects.  

Extra-EU trade flows are compiled on a special trade basis. The system of trade is irrelevant to 
INTRASTAT trade statistics as there is no direct link to customs procedures. The statistical value 
of the data reported is based on the customs value for Extra-EU trade flows and on taxable 
value for Intra-EU transactions. In Intra-EU trade statistics arrivals (imports) are attributed to the 
country of consignment of the goods, dispatches (exports) are allocated to the country of 
final destination. Partner countries for Extra-EU trade flows (in EXTRASTAT) are defined as the 
country of origin for imports and the country of final destination for exports. The EU's two tier-
system to allocate trade flows to partner countries – country of origin for Extra-EU imports, 
country of consignment for Intra-EU arrivals – is a major source of discrepancy to other 
statistical sources, especially in combination with the special treatment of goods in transit in 
EU statistics. In general, Eurostat trade figures exclude goods in transit from one Member 
Country to another. However, there is one exception: goods imported to the EU area from an 
Extra-EU trading partner and released into free circulation in the Member Country of entry, 
which are then transported to another Member State, are recorded in the COMEXT 
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database. They enter EXTRASTAT as an import from a Non-EU-Member (e.g. USA) in the 
Member Country of entry where the customs procedures are carried out (e.g. the 
Netherlands) and they are recorded in INTRASTAT as a dispatch from the Member Country of 
entry (Netherlands) to another member state (e.g. Germany) and vice versa, as an arrival in 
one Member State (Germany) from the Member Country of entry (Netherlands). The same is 
true on the export side. Goods that originate in one Member Country, but leave the EU area 
as an Extra-EU export from another Member where customs procedures are carried out, are 
included in the Eurostat statistics. The treatment of goods in transit and the allocation of trade 
flows to partner countries give rise to over- and underreporting of specific bilateral trade flows 
and with respect to COMEXT trade statistics has been labeled as the "Rotterdam Effect". 

The data in COMEXT are expressed in Euro since the introduction of the European Monetary 
System in 1999 using the fixed conversion rates from national currencies to the Euro, while all 
trade data before 1999 has been converted using the bilateral national exchange rates to 
the ECU. All currency conversions – individual transactions expressed in different currencies to 
the national currency of the Member State, and conversion from the national currency to 
Euro – are done on a monthly basis using the monthly averages of the conversion rates.  

The statistical territories of the EU Member States are generally defined as the customs territory 
of the countries, with the exception of Germany, whose statistical territory also includes 
Heligoland (Eurostat, 2005). This definition also has implications for countries such as France, 
which includes trade of the French overseas departments or Spain, which includes trade of 
the Canary Islands. For an exact list of Eurostat-COMEXT statistical territories including also EU 
Member's partner countries see Eurostat (2005).   

2.2 COMTRADE (provided by UNCTAD) 

The Commodity Trade Statistics Database (COMTRADE) published by the United Nations 
Conference on Trade and Development (UNCTAD) is one of the most comprehensive of all 
international trade data sources. It provides annual bilateral trade data for more than 200 
reporters with almost 300 partner countries with time series information beginning in the year 
1962. 

All data is reported to UNCTAD by national statistical authorities, whose data principles are 
not harmonized in the same degree as data reported to Eurostat's COMEXT. In 2006 the 
OECD/UN joint trade data collection and processing system was introduced (OECD, 2006). As 
a result, starting with the year 2005 all OECD data are those processed by the OECD, and all 
non-OECD-data are processed by the United Nations Statistical Department (UNSD). Historical 
data is synchronized progressively between the OECD and UNCTAD trade databases. 
Additionally, a publication note for every newly released dataset is published in the 
COMTRADE metadata, indicating when the original data has been received as well as all 
revisions or re-processing of the data. In addition, some EU Member Countries usually report 
data published according to their national practice and principles rather than the EU 
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principles governing the COMEXT database. The database does not provide any estimation 
for missing data. 

The data in COMTRADE is published in US-Dollar. While some countries already report their 
data in US-Dollar, most report the trade values in national currencies. When the data is 
delivered in national currency, the annual figures are converted into US-Dollar by applying 
trade weighted conversion factors. These factors are based on an average annual 
exchange rate which is calculated by weighting the monthly exchange rate (from the IMF 
International Financial Statistics) with the monthly volumes of exports or imports. This weighting 
procedure results in different conversion factors for imports and exports as well as different 
conversion factors for Euro Area Countries despite the use of the same currency. The 
procedure is preferable to currency conversion of annual trade flows on the basis of 
unweighted average annual exchange rates which would produce different results than 
conversions based on monthly data. 

As indicated in Table 1, and as a special characteristic, United Nations' COMTRADE database 
is based on disaggregated data classified according to the Standard International Trade 
Classification (SITC). The latter has undergone three changes since its introduction in 1962 in 
the format of SITC Revision 1 (1,312 5-digit product codes), 1976 SITC Revision 2 (2,924 5-digit 
product codes), 1988 SITC Revision 3 (3,118 5-digit product codes) and 2007 SITC Revision 4 
(2,970 5-digit product codes). Countries usually report bilateral trade data in the latest version 
of the Harmonized System at the 6-digit product level, but (also less detailed levels) in SITC in 
early years up to 1987. Commodity totals at the bilateral level are always aggregated from 
the detailed data at the product level. This process may result in an under-reporting of trade 
if confidential data is lost in the aggregation process. Confidential data often is suppressed at 
the detailed 6-digit level of HS but often also with respect to partner countries. Underreporting 
of trade values due to confidential data will also result if data extracted in the classification of 
HS or SITC in which it was originally reported by the National Statistical authorities is converted 
to other versions, as reclassifications are also always based on the 6-digit HS level. As 
indicated in Table 2 this may be one major source for diverting trade values in the 
COMTRADE and the figures published in the other international data sources. As a result of 
the new processing system introduced in 2006, the COMTRADE includes adjustment items 
(commodity codes 9999 and 999999) for unreported data so that the aggregated 
commodity totals of bilateral trade should include confidential data suppressed at the 
detailed product level, but they still would not include confidential data with respect to 
partner countries.  

The definition of the statistical territories of the countries as reporters and partners in the 
COMTRADE database are adopted from the respective definitions of the countries 
themselves in their national data.  
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2.3 DOT (provided by IMF) 

The Direction of Trade Statistics (DOT) is published by the International Monetary Fund (IMF) 
and contains bilateral, monthly, quarterly and annual data on merchandise export and 
import values for approximately 210 countries with some time series dating back to as early as 
1948. Fund members and territories associated with Fund members are the reporting 
countries. All data is principally collected on a monthly basis and the annual totals are 
obtained by a summation of months. 

However, only a fraction of countries delivers data on a regular and current basis and in 
monthly frequency, some do not report at all. It is a special feature of the DOT that any 
missing, less current or incomplete data is substituted by estimates performed by the IMF 
Statistical Department. The "Guide to Direction of Trade Statistics" (IMF, 1993) describes the 
main estimation procedures. To estimate bilateral trade data in monthly frequency it 
combines information for lower frequency data (quarterly or annual), total exports and 
imports not broken down by partner countries, collected independently and published in 
IMF's International Financial Statistics (IFS), as well as partner country statistics. DOT data is also 
sometimes supplemented by data reported to the UN Statistical Department. All estimates 
are revised on a weekly basis and replaced by data reported in countries' statistical records. 
It is not always clear, however, in as much revisions in monthly data are reflected in the 
quarterly or annual data, or vice versa, how revisions in annual trade figures are reflected in 
the lower frequency data in the DOT. While for newly uploaded data, annual figures for the 
majority of countries should be equal to the sum of monthly data, the same is not true for 
revised data. Revisions in the data always only affect the frequency being revised. 

The data reported to the IMF - while in general guided by UN concepts and definitions (UNSD, 
1998) - are based on alternative national practices and collection principles. Additionally, 
trade data of all the European Union Member Countries – beginning with their accession to 
the EU - are sourced from the Eurostat's COMEXT database which diverts in important ways 
from national statistics. Much like the OECD or the UN, reported data to the IMF/DOT is not 
harmonized along the main methodological aspects outlined in Table 2, with the exception 
for adjustments to different reporting of statistical values. As a result, all imports in DOT are 
valued CIF and all exports are valued FOB. In the case of divergent reporting of countries, an 
adjustment factor of 10 percent – a simplified estimate of costs of freight and insurance - is 
applied.  

Most trade figures reported to the IMF are valued in national currency and are converted to 
US-Dollar at period average exchange rates for publication in the DOT. In general, the data 
are converted using the monthly figures and monthly exchange rates from the International 
Financial Statistics of IMF (IFS) and the resulting equivalents in US-Dollar are subsequently 
aggregated to quarterly and annual totals. If the data are not available in monthly 
frequency, dollar equivalents are obtained by converting data at lower frequency and 
estimates for the monthly data are then obtained from converted data. As an example, if 
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only annual data is reported by a country, the annual trade figures are converted to US-
Dollar using the annual averages of exchange rates. The converted annual figures are then 
used to estimate the monthly and quarterly figures. At the same time, any revised data is 
always converted into US-Dollar at the period average exchange rates of the frequency 
being revised. For example, any revised annual data is converted into US-Dollar using the 
average annual exchange rates, even though the annual data first reported before the 
revision would have been the result of an aggregation of monthly converted data. 

As to the definition of the statistical territory IMF basically goes in line with the UN convention 
and uses the definition given by the reporter/partner country itself. 

2.4 Monthly Statistics of International Trade (provided by OECD) 

OECD's Monthly Statistics of International Trade covers monthly bilateral trade figures as well 
as monthly averages for years and quarters, dating back to the year 1960. It includes OECD 
members as reporters and approximately 260 partner countries. For users, it is important to 
recognize, that the annual bilateral trade figures documented in the OECD Monthly Statistics 
reveal period averages and need to be multiplied by 12 to obtain annual values of trade. 
The data is sourced from national statistical offices and with the exception of conversion to 
US-Dollar is not further modified by the OECD. Instead, exceptions to the methodological 
guidelines outlined by the UN (UNSD, 1998) are referred to in the country notes. 

Conversion of data reported in national currency to US-Dollar is based on monthly average 
conversion rates published by the IMF's International Financial Statistics (IFS).  

The definition of statistical territories in the OECD statistics mostly follows the Eurostat 
Geonomenclature, but differs in its definitions with respect to Spain (includes Ceuta and 
Melilla) and the US (includes Virgin Islands; OECD, 2006). As no world total is provided in the 
monthly files delivered by the national statistical authorities this is calculated as the sum of 
available partner countries.  

2.5 Possible sources of discrepancies between international trade data 
sources  Summary  

Table 4 summarizes the most important principles of data collection for each of the 
international data sources on bilateral trade flows and highlights some of the most important 
differences between these databases from a qualitative standpoint. Table 5 gives more 
detail on the individual country level for EU Member Countries and Switzerland. All these 
sources of discrepancies in trade statistics are very often interlinked and difficult to isolate. 
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Most obvious are the different principles governing the collection of data of EU Member 
Countries in the COMEXT database. While the COMEXT is based on a harmonized collection 
system, some EU Member Countries follow different concepts and methods in their national 
publications of the data and consequently the trade figures reported to the other 
international databases. These principles differ most evidently with respect to the trade 
system (general system instead of special) and/or the partner country allocation of trade 
flows (country of origin or country of consignment), the treatment of "quasi transit" (special 
treatment of goods in transit that originate from/are headed to an Extra-EU country) and the 
time-schedules for the exclusion of repair trade from the statistics. As an additional difficulty, it 
is often unclear which kind of data is reported to the international data providers by EU 
Member Countries, data following the principles of Eurostat practices or data based on 
national principles. There are also chances of discontinuities of these reporting practices by 
EU Members over time as the very detailed methodological country notes in the UN 
COMTRADE indicate.  

Table 5 helps to filter out some examples for discrepancies at the country level for EU 
Members. Thus, with respect to what is most likely to be the major source of discrepancy to 
other statistical trade databases, the special treatment of goods in transit in Eurostat statistics 
(inclusion of "quasi transit" in combination with the attribution of imports to the country of 
consignment) giving rise to the so-called "Rotterdam-effect", we find that 14 EU Member 
States (Austria, Belgium, Bulgaria, Cyprus, Denmark, Latvia, Luxembourg, Hungary, Malta, the 
Netherlands, Poland, Slovenia, Slovakia and the UK) do not include "quasi transit" in the trade 
figures reported to the databases other than the COMEXT and the DOT (which sources its 
data for EU Members from the COMEXT). In addition, Denmark, Ireland and the UK report 
data to Eurostat's COMEXT according to the special system while in all other international 
data sources the same trade flows are recorded according to the general system. 

Another source of discrepancies is the different definition of statistical territories. The Eurostat-
COMEXT and OECD-MSIT follow their own definitions (OECD and Eurostat 
Geonomenclatures), while the IMF-DOT and the UN-COMTRADE databases adopt the 
respective definitions given by the reporter/partner countries themselves. To a large part, the 
definitions of the statistical territories coincide with the customs area of the countries, but in 
some instances exceptions to this basic rule are introduced and may lead to inconsistencies 
across international databases. Some prominent examples are the definitions of Switzerland 
(excluding or including Liechtenstein), the US with respect to the treatment of Virgin Islands 
and Spain with respect to Melilla and Ceuta. 

While differences between Eurostat trade data and the other supranational sources are to be 
expected, and are mainly due to methodological differences of the INTRASTAT system, 
inconsistencies between the rest of the statistical sources are less obvious and mostly related 
to the different treatment of the data received, different revision practices and currency 
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conversion practices related to revisions, and with respect to EU Member Countries, the use 
of different sources from which data is extracted (Eurostat or national statistical offices). 

While the IMF's DOT sources data for EU Members from Eurostat, the UN-COMTRADE and 
OECD-MSIT rely on data received from the national statistical offices. On the import side the 
DOT generally differs with respect to the CIF conversion of imports that were originally 
reported FOB. On top of that, the DOT statistics include estimates for missing data.  

From a methodological point of view, OECD-MSIT and UN-COMTRADE statistics should 
produce the least differences, since both receive data from the same source and both 
generally use the same definitions. Discrepancies are most likely to arise from the different 
frequencies of the basic data (monthly versus annual frequency), the different level of 
product disaggregation in the original data and finally, different revision patterns and 
practices. Diversions with respect to UN-COMTRADE data are most likely to be related to an 
under-reporting of trade flows when confidential data is lost in the aggregation process of 
disaggregated data classified according to specific commodity classifications that have 
undergone several revisions. 

Furthermore there are numerous examples for discontinuities over time that might be 
implemented at different points in time in different databases. Some examples related to EU 
Members were already summarized in Table 3 others are revealed in Table 5. One example 
relates to the coverage of repairs. They were in general excluded from the Eurostat INTRASTAT 
trade statistics by 2005 and from EXTRASTAT figures by 2006. While some EU Members adopted 
the same time schedule for the exclusion of repair trade in their national figures, others 
implemented that change in later years or not at all. 



–  17  – 

   

 

Ta
b

le
 5

: S
ta

ti
st

ic
a

l c
on

ce
p

ts
 a

nd
 re

p
or

ti
ng

 p
ra

ct
ic

es
 - 

a
 c

om
p

a
ris

on
 fo

r E
U 

co
un

tr
ie

s a
nd

 S
w

it
ze

rla
nd

1
)2

)

Eu
ro

-
st

a
t

O
EC

D
IM

F
U

N
O

N
a

t.
St

a
t.

Eu
ro

-
st

a
t

O
EC

D
IM

F3 )
U

N
O

Eu
ro

-
st

a
t

O
EC

D
IM

F
U

N
O

Eu
ro

-
st

a
t

In
tra

-E
U

Eu
ro

-
st

a
t

Ex
tra

-E
U

N
a

t.
St

a
t.

U
N

O
In

tra
-E

U
U

N
O

 
Ex

tra
-E

U
Eu

ro
-

st
a

t,
D

O
T

N
a

t. 
St

a
t.

Eu
ro

-
st

a
t

In
tra

-E
U

Eu
ro

-
st

a
t

Ex
tra

-E
U

N
a

t.
St

a
t.

O
EC

D
/E

U
Au

st
ria

*
*(

97
-9

9)
;0

5
*(

97
-9

9)
;0

5
*

*(
-0

4)
*(

-0
5)

*(
-0

4)
Be

lg
iu

m
*

*
*

*(
00

-)
*

*(
-0

4)
*(

-0
5)

*(
-0

9)
Be

lg
iu

m
-L

ux
em

b
ou

rg
*

*(
-0

4)
*(

-0
5)

C
ze

ch
 R

ep
ub

lic
*(

-9
9)

*
*(

93
-9

9)
*

*(
93

-9
9)

*(
93

-9
9)

*
*

*(
-0

4)
*(

-0
5)

*(
-0

4)
D

en
m

a
rk

*
*

*
*

*
*(

00
-)

*
*(

-0
4)

*(
-0

5)
*(

-0
4)

Fin
la

nd
*(

-9
9)

*
*

*
*(

-0
4)

*(
-0

5)
Fr

a
nc

e
*

*(
-9

9)
*(

-9
9)

*
*

*(
-0

4)
*(

-0
5)

G
er

m
a

ny
*

*
*

*(
-0

4)
*(

-0
5)

*(
-0

9)
G

re
ec

e
*

*
*

*(
-9

9)
*

*
*(

-0
4)

*(
-0

5)
*

H
un

ga
ry

*(
-9

0)
*(

67
-9

1)
*

*
*(

05
-)

*
*(

-0
4)

*(
-0

5)
*(

-0
4)

Ire
la

nd
*

*
*

*
*

*
*(

-0
4)

*(
-0

5)
*

Ita
ly

*
*

*(
00

-)
*

*
*(

-0
4)

*(
-0

5)
?

Lu
xe

m
b

ou
rg

*(
00

-0
2)

*(
07

-0
9)

*
*

*(
00

-)
*

*(
-0

4)
*(

-0
5)

*

N
et

he
rla

nd
s

*
*

*(
00

-)
*(

-8
1)

*
*(

-0
4)

*(
-0

5)
*(

-0
4)

Po
la

nd
*(

-9
1)

*(
-9

1)
*(

80
-9

1)
*

*
*(

-0
4)

*(
-0

5)
?

Po
rtu

ga
l

*
*

*
*(

00
-)

*
*

*(
-0

4)
*(

-0
5)

*(
-0

5)
Sl

ov
a

k 
Re

p
ub

lic
*(

-9
9)

*
*

*
*

*(
-0

4)
*(

-0
5)

*(
-0

4)
Sl

ov
en

ia
*

*
*(

05
-)

*
*(

-0
4)

*(
-0

5)
Sp

a
in

*
*

*(
09

-)
*

*
*(

-0
4)

*(
-0

5)
*(

-0
4)

Sw
ed

en
*(

-9
4)

*
*

*(
00

-)
*

*
*(

-0
4)

*(
-0

5)
*(

-0
4)

U
K

*
*

*
*

*
*

*
*(

-9
9)

*
*(

-0
4)

*(
-0

5)
*(

-0
9)

N
on

-O
EC

D
/E

U
Bu

lg
a

ria
*

*(
07

-)
*

*(
-0

4)
*(

-0
5)

*(
-0

4)
C

yp
ru

s
*

*
*

*
*(

88
-0

4)
*

*(
-0

4)
*(

-0
5)

*(
-0

4)
Es

to
ni

a
*(

-0
4 

)
*

*
*(

04
-)

*
*

*(
-0

4)
*(

-0
5)

La
tv

ia
*

*
*(

05
-)

*
*(

-0
4)

*(
-0

5)
Lit

hu
a

ni
a

*(
-0

3)
*

*
*(

04
-)

*
*

*(
-0

4)
*(

-0
5)

M
a

lta
*

*
*(

03
-)

*
*(

-0
4)

*(
-0

5)
*(

-0
9)

Ro
m

a
ni

a
*

*
*

*
*(

-0
4)

*(
-0

5)
Sw

itz
er

la
nd

*

1 )
 T

he
 in

fo
rm

a
tio

n 
ou

tli
ne

d
 in

 th
e 

ta
b

le
 re

fe
r t

o 
th

e 
ye

a
r 2

01
0 

fo
r E

ur
os

ta
t, 

O
EC

D
, I

M
F 

a
nd

 th
e 

na
tio

na
l s

ta
tis

tic
s. 

Th
e 

U
N

-C
O

M
TR

AD
E 

d
a

ta
b

a
se

 c
on

ta
in

s t
he

 m
os

t d
et

a
ile

d
 m

et
ho

d
ol

og
ic

a
l n

ot
es

 a
nd

 it
 w

a
s p

os
sib

le
 to

 in
d

ic
a

te
 

ch
a

ng
in

gs
 in

 th
e 

re
p

or
tin

g 
p

ra
ct

ic
es

 o
f c

ou
nt

rie
s o

v
er

 ti
m

e.
 - 

2 )
 N

um
b

er
s i

n 
p

a
re

nt
he

sis
 in

d
ic

a
te

 y
ea

rs.
 E

.g
. (

-9
9)

 in
d

ic
a

te
s t

ha
t r

ep
or

tin
g 

p
ra

ct
ic

e 
w

a
s m

a
in

ta
in

ed
 u

nt
il 1

99
9;

 (9
9-

) i
nd

ic
a

te
s t

ha
t r

ep
or

tin
g 

p
ra

ct
ic

e 
w

a
s u

se
d

 
fro

m
 th

e 
ye

a
r 1

99
9.

 - 
3 )

 F
or

 im
p

or
ts

 o
rig

in
a

lly
 re

p
or

te
d

 o
n 

a
 F

O
B 

b
a

sis
 a

n 
a

d
ju

st
m

en
t f

a
ct

or
 o

f 1
0 

p
er

ce
nt

 is
 a

p
p

lie
d

 in
 th

e 
D

O
T.

 - 
4 )

 In
cl

us
io

n 
of

 "q
ua

si 
tra

ns
it"

: g
oo

d
s  

im
p

or
te

d
 fr

om
 a

n 
Ex

tra
-E

U
 c

ou
nt

ry
 in

to
 o

ne
 E

U
 M

em
b

er
 

C
ou

nt
ry

 a
nd

 a
re

 th
en

 tr
a

ns
fe

rre
d

 to
 a

no
th

er
 M

em
b

er
. G

oo
d

s t
ha

t w
er

e 
tra

ns
fe

rre
d

 fr
om

 o
ne

 E
U

 M
em

b
er

 to
 a

no
th

er
 fo

r e
xp

or
t t

o 
a

n 
Ex

tra
-E

U
 c

ou
nt

ry
.

G
en

er
a

l T
ra

d
e 

Sy
st

em
 

In
cl

us
io

n 
of

 
"q

ua
si 

tra
ns

it"
 

In
cl

us
io

n 
of

re
p

a
ir 

tra
d

e

FO
B 

Va
lu

a
tio

n 
of

 Im
p

or
ts

D
ef

in
iti

on
 o

f p
a

rtn
er

 c
ou

nt
ry

Ex
p

or
ts

 - 
co

un
try

 o
f

co
ns

ig
nm

en
t o

r s
a

le
Im

p
or

ts
 - 

co
un

try
 o

f
co

ns
ig

nm
en

t o
r p

ur
ch

a
se

C
ov

er
a

ge





–  19  – 

   

3. Comparison of supranational goods trade databases 

Following the qualitative analysis this chapter sets out to identify and quantify the most 
important discrepancies in bilateral trade flows between the different trade data sources. We 
will do so not only by comparing the data from the various databases but also by contrasting 
bilateral export flows with mirror statistics, that is, inconsistencies between exports to a partner 
and the partner's recorded imports, both within the same database but also between the 
different international data sources. Differences in mirror statistics are quite common and 
Table 2 in chapter 2 explains in detail why. Bilateral imports must therefore always be 
interpreted as "mirrored imports" in this analysis. Furthermore, throughout the analysis we will 
make a distinction between the intensive and extensive margins of trade. While the first refers 
to the recorded volumes of bilateral trade, the second refers to the number of markets 
served and is based on a simple count on whether a market is served by exports of the 
reporting country in a specific year or not.  

The data analyzed was downloaded in 2010 and covers the maximum possible time span 
from the start date of the data as indicated in Table 1 up to 2008. The time span of UN-
COMTRADE statistics depends on the data format downloaded. Thus, the trade series in the 
format of UN Rev. 1 cover the longest period from 1962 to 2008, UN Rev. 2 covers the years 
from 1976 to 2008, UN Rev. 3 starts in 1988 and UN Rev. 4 in 2007. The Appendix gives a 
detailed list of all countries included in the supranational trade statistics either as reporters or 
as partners and provides information on the time span of the data covered for each of them. 

With the exception of Eurostat's COMEXT, all trade flows from the supranational data sources 
are recorded in US-Dollar. All data reported in COMEXT are denominated in Euro. We 
converted the annual trade figures from the COMEXT into US-Dollar by applying trade 
weighted conversion factors published in the UN-COMTRADE statistics. These factors are 
based on an average annual exchange rate which is calculated by weighting the monthly 
exchange rate (taken from IMF's IFS) with the monthly volumes of exports or imports and thus 
equals conversions based on monthly figures. Since the UN conversion factors in the years 
prior to the introduction of the Euro and/or accession to the Euro zone are based on the 
respective exchange rates of national currencies we had to proceed in two steps. First, for 
these years and countries, we had to transform the Euro denominated data in the COMEXT to 
the respective national currencies by applying trade weighted conversion factors calculated 
from monthly Eurostat trade figures and exchange rates. In a second step, this data was 
converted to US-Dollar by employing the UN-COMTRADE conversion factors. Tables 6 to 10 
summarize the most important results of the comparative analysis.  
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(All data are converted into US-Dollar)

UN Rev . 1 UN Rev . 2 UN Rev . 3 UN Rev . 4 OECD IMF Eurostat
UN Rev . 1 1
UN Rev . 2 0.9997 1
UN Rev . 3 0.9996 1 1
UN Rev . 4 0.9996 1 1 1
OECD 0.9995 0.9997 0.9998 0.9999 1
IMF 0.9992 0.9994 0.9994 0.9994 0.9993 1
Eurostat 0.9987 0.9988 0.9988 0.9989 0.9989 0.9996 1

UN Rev . 1 UN Rev . 2 UN Rev . 3 UN Rev . 4 OECD IMF Eurostat
UN Rev . 1 1
UN Rev . 2 0.9998 1
UN Rev . 3 0.9998 1 1
UN Rev . 4 0.9998 0.9999 1 1
OECD 0.9993 0.9995 0.9995 0.9997 1
IMF 0.9991 0.9992 0.9992 0.9992 0.9992 1
Eurostat 0.9981 0.9982 0.9982 0.9981 0.9983 0.9992 1

Source: Own calculations.

Bilateral exports

Bilateral "mirrored imports"

Table 6: Simple correlat ions bet ween nominal bilat eral t rade dat a from 
different  sources at  all margins

Source

Source

 

As a first simple overall measure, Table 6 reveals correlations between nominal bilateral trade 
data from different sources at all trade margins. These are generally very high, still we can 
discern some tendencies. First, comparing data of the different data formats published in the 
UN-COMTRADE database we find discrepancies between these series only with respect to 
UN Rev. 1 which is relevant if one uses time series dating back to the years before 1978. There 
is a perfect concordance between UN Rev. 2 through UN Rev. 4. UN-COMTRADE data reveals 
the highest correlation with the OECD Monthly Statistics trade data. This correlation increases 
with changes in the data format reported in the COMTRADE over the years and is almost 
perfect with UN Rev. 4. This is an indication that the introduction of OECD/UN joint trade data 
collection and processing system in 2006 started to become effective.  

The lowest correlations can be found between reported trade flows in the UN and OECD 
sources on the one side and Eurostat and IMF statistics on the other side. They are clearly 
lowest for Eurostat-COMEXT data as expected from discussion in chapter 2. IMF-DOT shows 
the highest correlation with Eurostat as data for EU Member Countries is sourced from EU-
COMEXT statistics. However, the correlation is not perfect as the IMF-DOT starts to source from 
the COMEXT at the date of accession of individual EU Members so that for countries prior to 
accession reporting practices might differ from those of Eurostat. Applications of different 
exchange rates might be another source of discrepancy. 

The lower panel of Table 6 summarizes the correlations between the data sources with 
respect to the mirror statistics. While correlations are generally a bit lower for mirrored imports, 
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the correlations are still very high across databases. Otherwise the same patterns as 
described for exports emerge. 

Table 7 looks at the correlations between bilateral exports and the mirrored imports in terms of 
volumes (intensive margin). Within the same database (main diagonal in Table 7), the highest 
correlation between bilateral exports to a partner and the partner's recorded imports is found 
for Eurostat and OECD trade data. It is interesting, that for both these data sources, 
concordance of reported exports and the respective mirror imports is also generally higher 
with respect to other data sources than the "within" correlation in other data sources. The 
discrepancies are highest between the data referring to the different underlying product 
classifications in the UN-COMTRADE.  

(All data are converted into US-Dollar)

Source "mirrored imports" UN Rev . 1 UN Rev . 2 UN Rev . 3 UN Rev . 4 OECD IMF Eurostat
UN Rev . 1 0.9616 0.9611 0.9601 0.9541 0.9905 0.9635 0.9839
UN Rev . 2 0.9621 0.9619 0.9610 0.9549 0.9909 0.9644 0.9857
UN Rev . 3 0.9610 0.9607 0.9608 0.9547 0.9908 0.9632 0.9852
UN Rev . 4 0.9567 0.9562 0.9562 0.9556 0.9890 0.9579 0.9813
OECD 0.9809 0.9807 0.9803 0.9763 0.9922 0.9808 0.9856
IMF 0.9671 0.9672 0.9665 0.9625 0.9930 0.9684 0.9917
Eurostat 0.9873 0.9897 0.9897 0.9881 0.9936 0.9913 0.9961

Source: Own calculations.

Source exports

Table 7: Simple correlat ions bet ween nominal bilat eral export s and mirror st at ist ics 
from different  sources at  int ensive margin

 

Table 8 displays discrepancies in the mirror statistics ("mirrored imports") across databases by 
summarizing frequency counts on the match/mismatch of positive and non-positive exports 
with the respective flows in the mirror statistics. In general, the disparities are quite high, both 
within the same database as well as in a comparison between the different sources. 

Looking at the data in more detail first reveals, that import flows are more extensively 
reported than export flows in all comparisons within the same databases and in comparison 
between the different versions of the UN-COMTRADE data. Thus, the number of reported 
import flows in the mirror statistics that have no corresponding match in the export statistics 
clearly outweigh the number of counts reporting export flows without a match in imports in 
the mirror statistics in the majority of cases.  

Secondly, the number of covered trade flows between partners is more extensive in the UN-
COMTRADE and the IMF-DOT than in the Eurostat-COMEXT or the OECD trade statistics. We 
see this as the number of reported export flows in the former two databases always outweigh 
the respective number of import flows recorded in the other data sources. 
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(Frequency counts)

Source "mirrored imports" Source exports Xij>0 & Mji>0 Only Xij>0 Only Mji>0 Neither >0
UN Rev . 1 UN Rev . 1 398,035 34,715 95,039 129,257
UN Rev . 2 UN Rev . 1 300,270 25,492 71,938 92,218
UN Rev . 3 UN Rev . 1 228,545 19,203 55,339 64,780
UN Rev . 4 UN Rev . 1 17,994 629 3,166 2,131
OECD UN Rev . 1 112,387 18,025 10,779 18,272
IMF UN Rev . 1 404,683 96,278 56,005 227,899
Eurostat UN Rev . 1 47,155 678 6,959 3,980
UN Rev . 1 UN Rev . 2 300,696 25,218 71,192 92,384
UN Rev . 2 UN Rev . 2 287,687 24,163 68,011 85,927
UN Rev . 3 UN Rev . 2 229,282 19,387 55,864 65,341
UN Rev . 4 UN Rev . 2 18,084 641 3,303 2,238
OECD UN Rev . 2 81,335 10,148 8,475 10,292
IMF UN Rev . 2 324,667 54,807 45,158 161,927
Eurostat UN Rev . 2 47,253 694 7,074 4,145
UN Rev . 1 UN Rev . 3 229,512 19,373 53,596 64,426
UN Rev . 2 UN Rev . 3 230,566 19,738 53,957 65,144
UN Rev . 3 UN Rev . 3 220,810 18,703 52,526 61,611
UN Rev . 4 UN Rev . 3 18,084 641 3,303 2,238
OECD UN Rev . 3 60,056 6,101 6,429 6,015
IMF UN Rev . 3 247,481 35,023 33,782 108,088
Eurostat UN Rev . 3 44,889 666 6,732 4,026
UN Rev . 1 UN Rev . 4 19,128 1,092 2,000 1,614
UN Rev . 2 UN Rev . 4 19,352 1,196 2,075 1,715
UN Rev . 3 UN Rev . 4 19,352 1,196 2,075 1,715
UN Rev . 4 UN Rev . 4 12,496 313 1,102 612
OECD UN Rev . 4 4,493 366 94 100
IMF UN Rev . 4 22,011 2,047 1,010 4,092
Eurostat UN Rev . 4 4,198 45 169 120
UN Rev . 1 OECD 125,109 2,453 26,095 6,021
UN Rev . 2 OECD 90,731 2,229 14,100 3,390
UN Rev . 3 OECD 66,779 1,899 7,871 2,135
UN Rev . 4 OECD 4,626 10 430 19
OECD OECD 29,822 4,358 4,556 2,082
IMF OECD 147,857 15,983 21,890 20,959
Eurostat OECD 11,262 10 262 261
UN Rev . 1 IMF 409,082 24,511 162,879 203,984
UN Rev . 2 IMF 326,257 19,496 98,057 144,319
UN Rev . 3 IMF 249,077 14,596 65,121 94,612
UN Rev . 4 IMF 21,519 443 3,785 3,750
OECD IMF 135,079 18,234 24,859 33,614
IMF IMF 499,725 68,363 104,883 456,663
Eurostat IMF 57,302 556 6,193 5,892
UN Rev . 1 Eurostat 53,055 2,706 1,178 1,824
UN Rev . 2 Eurostat 53,287 2,850 1,204 1,935
UN Rev . 3 Eurostat 50,579 2,804 1,185 1,921
UN Rev . 4 Eurostat 4,433 48 58 27
OECD Eurostat 11,297 225 58 215
IMF Eurostat 62,912 3,244 537 3,250
Eurostat Eurostat 8,516 0 2 287

Source: Own calculations.

Table 8: Posit ive versus non-posit ive export s and mirror st at ist ics from 
different  sources

 



–  23  – 

   

Thirdly, the mismatch is especially high in databases and between databases covering less-
developed countries as reporters with less advanced trade statistics. The least deviations in 
the mirror statistics are found for Eurostat trade statistic with only EU Members as reporters. 
Eurostat has made many efforts to increase the quality of trade statistics and to align mirror 
statistics. These efforts seem to carry over to the quality of data reported to supranational 
organizations from the subgroup of EU Member Countries.  

For the other databases, the number of cases reporting positive exports without a match in 
the import flow of the respective mirror statistics is quite large. It amounts to about 8 percent 
of all covered trade flows with reported positive exports between partners in comparisons 
within the various data formats published in the UN-COMTRADE Rev. 1 to Rev. 4. It reaches 
almost 20 percent of all positive reported trade flows covered in UN Rev. 1 in a comparison to 
the IMF-DOT series and to about 15 percent in comparison to OECD data. Concerning all 
comparisons with the UN-COMTRADE data referring to different SITC revisions, all deviations 
are highest with respect to UN Rev. 1 and lowest with respect to UN Rev. 4. 

Table 9 reports the biggest deviations of bilateral exports across the supranational data 
sources measured in million US-Dollar. The largest discrepancies can be found in a 
comparison of UN and OECD databases to the IMF and Eurostat trade data and in bilateral 
exports from the Netherlands to Germany and Belgium. A major part of the deviations can be 
attributed to the "Rotterdam effect" (in reference to Rotterdam as one of the major European 
transshipment points) due to the special treatment of goods in transit in the Eurostat-COMEXT 
trade statistics (and the IMF-DOT). While goods in transit are excluded as a general rule in 
trade statistics, data sourced from the COMEXT includes goods in transit in trade flows 
between Member States if the goods originated from a Non-EU Member Country. 

Deviations between different data classification formats within the UN-COMTRADE database 
(UN Rev. 1 – UN Rev. 4) and also between OECD and the UN-COMTRADE statistics in general, 
mostly reflect problems of re-classifications from the originally reported goods classification 
format to other formats in the presence of confidential items at the disaggregated product 
level for which no partner country information is available, or the existence of specific items 
such as "bunkers" that are not attributed to specific partner countries (see chapter 2.2 for 
more details). Confidentiality and unspecified categories seem to have been extremely large 
in reported trade statistics of the Netherlands and Germany and partly also Norway and 
Russia. Missing trade due to confidential trade data at the disaggregated level is an issue in 
re-groupings of product level data to UN Rev. 1 and UN Rev. 2, while no problems can be 
found in reclassifications between UN Rev. 3 and UN Rev. 4. Confidential data quite often 
refers to deliveries of mineral fuels.  
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(All data are converted into US-Dollar)

1 2 3 4 5
From → to From → to From → to From → to From → to

Year Year Year Year Year
Xij1-Xij2 (mn $) Xij1-Xij2 (mn $) Xij1-Xij2 (mn $) Xij1-Xij2 (mn$) Xij1-Xij2 (mn $)

UN Rev . 1 UN Rev . 2 NLD→DEU NLD→DEU RUS→DEU NLD→DEU NLD→DEU
2001 2002 2008 2008 2003

-14,823 -14,431 -13,564 -12,619 -12,436
UN Rev . 1 UN Rev . 3 DEU→UNS NLD→DEU NLD→DEU RUS→DEU NLD→DEU

2008 2001 2002 2008 2008
-35,367 -14,823 -14,431 -13,564 -12,619

UN Rev . 1 UN Rev . 4 DEU→UNS RUS→DEU NLD→DEU RUS→TUR RUS→ITA
2008 2008 2008 2008 2008

-35,367 -13,564 -12,619 -10,823 -9,843
UN Rev . 1 OECD MEX→USA NLD→DEU NLD→DEU NLD→DEU NLD→DEU

1991 2001 2002 1998 2008
-15,224 -14,841 -14,413 -12,935 -12,528

UN Rev . 1 IMF NLD→DEU NLD→BEL NLD→DEU NLD→DEU NLD→DEU
2008 2008 2007 2006 2005

-41,731 -31,909 -31,412 -28,705 -26,807
UN Rev . 1 Eurostat NLD→DEU NLD→BEL NLD→DEU NLD→DEU NLD→DEU

2008 2008 2007 2006 2005
-42,100 -31,677 -31,484 -28,740 -26,885

UN Rev . 2 UN Rev . 3 DEU→UNS RUS→SPE NOR→GBR NOR→DEU NOR→NLD
2008 1996 2008 2008 2008

-35,367 -9,503 -2,626 -1,254 -1,008
UN Rev . 2 UN Rev . 4 DEU→UNS NOR→GBR NOR→DEU NOR→NLD NOR→FRA

2008 2008 2008 2008 2008
-35,367 -2,626 -1,254 -1,008 -920

UN Rev . 2 OECD NLD→UNS NLD→UNS MEX→USA NLD→UNS NLD→DEU
2008 2007 1991 2006 1998

-19,329 -16,345 -15,215 -14,308 -12,871
UN Rev . 2 IMF NLD→DEU NLD→BEL NLD→DEU NLD→DEU NLD→BEL

2008 2008 2007 2006 2007
-29,112 -24,588 -22,214 -18,944 -18,089

UN Rev . 2 Eurostat NLD→DEU NLD→BEL NLD→DEU NLD→DEU NLD→DEU
2008 2008 2007 1998 2006

-29,481 -24,357 -22,286 -19,189 -18,980
UN Rev . 3 UN Rev . 4 - - - - -

- - - - -
0 0 0 0 0

UN Rev . 3 OECD NLD→UNS NLD→UNS MEX→USA NLD→UNS NLD→DEU
2008 2007 1991 2006 1998

-19,329 -16,345 -15,215 -14,308 -12,871
UN Rev . 3 IMF NLD→DEU NLD→BEL NLD→DEU NLD→DEU NLD→BEL

2008 2008 2007 2006 2007
-29,112 -24,588 -22,214 -18,944 -18,089

UN Rev . 3 Eurostat NLD→DEU NLD→BEL NLD→DEU NLD→DEU NLD→DEU
2008 2008 2007 1998 2006

-29,481 -24,357 -22,286 -19,189 -18,980

Rank

Table 9: Biggest  deviat ions of bilat eral export s across sources

Source exports 1 Source exports 2
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1 2 3 4 5
From → to From → to From → to From → to From → to

Year Year Year Year Year
Xij1-Xij2 (mn $) Xij1-Xij2 (mn $) Xij1-Xij2 (mn $) Xij1-Xij2 (mn$) Xij1-Xij2 (mn $)

UN Rev . 4 OECD NLD→UNS NLD→UNS ESP→UNS DEU→NLD BEL→UNS
2008 2007 2008 2008 2008

-19,329 -16,345 -6,115 -5,512 -5,280
UN Rev . 4 IMF NLD→DEU NLD→BEL NLD→DEU NLD→BEL SAU→KOR

2008 2008 2007 2007 2007
-29,112 -24,588 -22,214 -18,089 -17,615

UN Rev . 4 Eurostat NLD→DEU NLD→BEL NLD→DEU NLD→BEL NLD→FRA
2008 2008 2007 2007 2008

-29,481 -24,357 -22,286 -18,007 -9,277
OECD IMF NLD→DEU NLD→BEL NLD→DEU NLD→DEU NLD→DEU

2008 2008 2007 2006 2005
-29,204 -24,524 -22,254 -19,178 -18,593

OECD Eurostat NLD→DEU NLD→BEL NLD→DEU NLD→DEU NLD→DEU
2008 2008 2007 2006 2005

-29571.94 -24293.22 -22326.06 -19212.91 -18671.77
IMF Eurostat NLD→DEU NLD→DEU NLD→DEU GBR→FRA FRA→DEU

1998 1997 1996 2006 1991
-15,314 -12,581 -11,042 -9,223 -7,470

Source: Own calculations.

Source exports 1 Source exports 2

Table 9/cont inuat ion

Rank

 

Despite the fact that IMF-DOT statistics for EU Members are sourced from Eurostat-COMEXT, 
Table 9 also reports instances of large discrepancies in measured exports between the two 
data sources. The reason for the large deviations in the data in the export flows from the 
Netherlands to Germany is that from 1993 to 1998 reported exports in the IMF-DOT exclude 
estimations of underreporting as a result of the introduction of completely new data 
collection system between EU Members (INTRASTAT) following the establishment of the Single 
Market. Aside from that, deviations may result from different practices in currency conversion 
and different revision patterns and practices.  

Finally, Table 10 displays deviations of bilateral "mirrored" imports. Overall, the table produces 
the same picture as drawn for export flows. An interesting detail of the mirror statistics 
concerns the much higher discrepancies between reported imports sourced from Eurostat 
(COMEXT and IMF-DOT) and the other data sources. While the "Rotterdam effect" again 
highly inflates Germany's and Belgian reported imports from the Netherlands, an additional 
bias is introduced as Intra-EU import flows are attributed to the country of consignment in the 
INTRASTAT system which diverts from the country of origin definition of partner countries for 
imports in most national and supranational trade statistics.  
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(All data are converted into US-Ddollar)

1 2 3 4 5
From → to From → to From → to From → to From → to

Year Year Year Year Year
Mji1-Mji2 (mn $) Mji1-Mji2 (mn $) Mji1-Mji2  (mn $) Mji1-Mji2  (mn $) Mji1-Mji2  (mn $)

UN Rev . 1 UN Rev . 2 NOR → DEU RUS → DEU DEU → NLD NOR → DEU RUS → DEU
2008 2008 2008 2006 2006

-15,823 -15,775 -14,875 -11,742 -11,290
UN Rev . 1 UN Rev . 3 UNS → DEU DEU → NLD NOR → DEU RUS → DEU RUS → DEU

2008 2008 2006 2006 2007
-54,771 -14,875 -11,742 -11,290 -11,226

UN Rev . 1 UN Rev . 4 UNS → DEU DEU → NLD RUS → DEU DEU → NLD NOR → DEU
2008 2008 2007 2007 2007

-54,771 -14,875 -11,226 -10,842 -10,841
UN Rev . 1 OECD NOR → DEU RUS → DEU DEU → NLD USA → MEX NOR → DEU

2008 2008 2008 1991 2006
-15,849 -15,808 -14,892 -12,216 -11,741

UN Rev . 1 IMF NLD → DEU NLD → DEU NLD → DEU BEL → DEU BEL → DEU
2008 2007 2006 2008 2007

-50,817 -45,214 -39,291 -28,200 -27,368
UN Rev . 1 Eurostat NLD → DEU NLD → DEU NLD → DEU NLD → DEU BEL → DEU

2008 2007 2006 2005 2008
-51,207 -45,123 -39,333 -35,466 -28,057

UN Rev . 2 UN Rev . 3 UNS → DEU USA → GBR SWE → NOR DEU → NOR FRA → GBR
2008 1998 2008 2008 1998

-54,771 -6,327 -785 -735 -693
UN Rev . 2 UN Rev . 4 UNS → DEU SWE → NOR DEU → NOR DNK → NOR CHN → NOR

2008 2008 2008 2008 2008
-54,771 -785 -735 -379 -355

UN Rev . 2 OECD UNS → NLD UNS → NLD USA → MEX DZA → ITA UNS → NLD
2008 2007 1991 2008 2006

-17,030 -12,469 -12,215 -11,024 -10,760
UN Rev . 2 IMF NLD → DEU NLD → DEU NLD → DEU BEL → DEU BEL → DEU

2008 2007 2006 2008 2007
-40,979 -38,052 -31,879 -27,100 -26,088

UN Rev . 2 Eurostat NLD → DEU NLD → DEU NLD → DEU NLD → DEU BEL → DEU
2008 2007 2006 2005 2008

-41,369 -37,960 -31,920 -30,026 -26,957
UN Rev . 3 UN Rev . 4 - - - - -

- - - - -
0 0 0 0 0

UN Rev . 3 OECD UNS → NLD NOR → DEU RUS → DEU UNS → NLD USA → MEX
2008 2008 2008 2007 1991

-17,030 -15,839 -15,808 -12,469 -12,215
UN Rev . 3 IMF NLD → DEU NLD → DEU NLD → DEU BEL → DEU BEL → DEU

2008 2007 2006 2008 2007
-50,758 -38,052 -31,879 -28,194 -26,088

UN Rev . 3 Eurostat NLD → DEU NLD → DEU NLD → DEU NLD → DEU BEL → DEU
2008 2007 2006 2005 2008

-51,149 -37,960 -31,920 -30,026 -28,050

Rank

Table 10: Biggest  deviat ions of bilat eral "mirrored import s" across sources

Source imports 1 Source imports 2
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1 2 3 4 5
From → to From → to From → to From → to From → to

Year Year Year Year Year
Mji1-Mji2 (mn $) Mji1-Mji2 (mn $) Mji1-Mji2  (mn $) Mji1-Mji2  (mn $) Mji1-Mji2  (mn $)

UN Rev . 4 OECD UNS → NLD NOR → DEU RUS → DEU UNS → NLD DZA → ITA
2008 2008 2008 2007 2008

-17,030 -15,839 -15,808 -12,469 -11,024
UN Rev . 4 IMF NLD → DEU NLD → DEU BEL → DEU BEL → DEU BEL → FRA

2008 2007 2008 2007 2008
-50,758 -38,052 -28,194 -26,088 -23,628

UN Rev . 4 Eurostat NLD → DEU NLD → DEU BEL → DEU BEL → DEU BEL → FRA
2008 2007 2008 2007 2008

-51,149 -37,960 -28,050 -26,115 -23,794
OECD IMF NLD → DEU NLD → DEU NLD → DEU BEL → DEU BEL → DEU

2007 2008 2006 2007 2008
-41,296 -40,904 -31,871 -29,589 -27,058

OECD Eurostat NLD → DEU NLD → DEU NLD → DEU BEL → DEU NLD → DEU
2008 2007 2006 2007 2005

-41,294 -41,205 -31,912 -29,616 -28,046
IMF Eurostat NLD → DEU NLD → DEU BEL → DEU BEL → DEU NLD → DEU

2005 2004 2005 2004 2003
-28,088 -23,456 -18,755 -18,544 -17,549

Source: Own calculations.

Table 10/cont inuat ion

Rank

Source imports 1 Source imports 2
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4. Consequences for empirical research  some applications 

Numerous research articles in the international trade literature are based on bilateral trade 
flows published by the international organizations and reviewed in this paper. Bilateral trade 
data have been most extensively used in research related to the gravity model of trade 
spanning over a wide range of topics in international trade from the estimation of trade 
potentials (e.g. Hamilton and Winters, 1992, Baldwin, 1994, or Baldwin, Francois and Portes, 
1997, Egger 2002), the size of home-market effects (Davis and Weinstein, 2003), GATT/WTO 
membership and regional trade agreements (e.g. Frankel, 1997, Rose 2004, Egger and Larch, 
2010, Egger, Larch, Staub and Winkelmann, 2011) to currency unions (e.g., Rose, 2000, Egger, 
2008).  

In its traditional form as introduced by Tinbergen (1962) the gravity model traces bilateral 
trade linkages between countries in terms of their country size (national GDP or population) 
and both trade resistance (distance related cost of transportation, tariff barriers) and trade 
enhancing factors (common border, common language, colonial ties etc.). Eaton and 
Kortum (2002) and Anderson and van Wincoop (2003) were important contributions both , in 
terms of theoretical underpinning and in terms of improvement in estimation techniques by 
including multilateral resistance variables. Intuitively, they capture the fact that the strength 
of trade relationships between any two countries not only depends on the distance between 
the two, but also on how far apart each of them is with respect to other countries. Most 
recently, Helpman, Melitz and Rubinstein (2008) took an important step of theoretical as well 
as empirical relevance, by introducing the possibility of zero trade flows between countries. 
They showed that ignoring countries that do not trade with each other not only gives up 
important information contained in the data but also leads to biased estimates. Much in the 
same vein, estimating the gravity equation only for countries that have positive trade flows 
between them – ignoring all trade flows in only one direction – biases estimates. Their 
contribution also underlined the importance to analyze the intensive and extensive margins 
of trade (see also Felbermayr and Kohler, 2006, Egger, Larch, Staub and Winkelmann, 2011). 

Obviously the most important data issue is to decide whether missing observations in bilateral 
trade statistics are to be interpreted as non-reportings or as genuinely zero trade flows. Most 
data sources do not provide such information. Clearly, however, any such analysis 
incorporating the intensive and extensive margins should involve extensive scrutiny and 
include thorough comparisons of recorded trade flows between different data sources as 
well as a close inspection of mirror statistics. The analysis of the last chapters has highlighted 
some severe deviations in reporting not only with respect to the intensive margin (examined 
in the standard gravity literature) but also the extensive margin.  
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(All data used are for the year 2008)

Coefficient moments ln(distanceij) borderij languageij colonyij ln(distanceij) borderij languageij colonyij

5th percentile -1.76 -0.10 0.48 0.90 -1.72 -0.38 0.47 0.85
25th percentile -1.69 -0.03 0.70 0.93 -1.63 -0.27 0.72 0.88
Median -1.64 0.38 0.80 0.97 -1.57 0.35 0.90 0.92
75th percentile -1.47 0.57 0.93 1.00 -1.46 0.70 1.01 1.02
95th percentile -1.40 0.58 0.96 1.08 -1.13 0.74 1.02 1.13
Mean -1.62 0.24 0.77 0.98 -1.49 0.25 0.82 0.95
Standard dev iation 0.12 0.30 0.18 0.05 0.19 0.43 0.22 0.08

Coefficient moments ln(distanceij) borderij languageij colonyij ln(distanceij) borderij languageij colonyij

5th percentile -0.11 -0.16 -0.01 -0.01 -0.09 -0.12 0.04 -0.01
25th percentile -0.10 -0.11 0.03 0.01 -0.07 -0.08 0.04 0.00
Median -0.07 -0.08 0.10 0.02 -0.05 -0.06 0.08 0.00
75th percentile 0.00 -0.02 0.10 0.05 -0.02 -0.05 0.08 0.05
95th percentile 0.02 0.01 0.11 0.06 0.00 -0.03 0.12 0.07
Mean -0.05 -0.07 0.06 0.03 -0.04 -0.07 0.07 0.02
Standard dev iation 0.05 0.06 0.04 0.02 0.03 0.03 0.03 0.03

Source: Own calculations.

Table 11: Sensit ivit y of gravit y model coefficient s t o t he choice of alt ernat ive dat a 
 d d t  l

Intensive margin model: regressing log bilateral trade on ln(distanceij), borderij, languageij, colonyij, and 
exporter and importer fixed effects

Extensive margin model: regressing bilateral trade dummy on ln(distanceij), borderij, languageij, colonyij and 
exporter and importer fixed effects

Bilateral exports in US-Dollar Bilateral "mirrored imports" in US-Dollar

Bilateral exports in US-Dollar Bilateral "mirrored imports" in US-Dollar

 

Table 11 summarizes the sensitivity of the parameters on the most widely used gravity model 
variables to the choice of alternative data sources and covered country samples when using 
data for the year 2008 only. The general form of the regressions estimated is 

lnXij or Dij = bdln(distanceij) + bbborderij + bllanguageij + bccolonyij + mi + lj + uij, 

where Xij are nominal aggregate bilateral goods exports from country i to j (or corresponding 
mirror statistics imports of j from i), Dij is is a binary variable which is unity if Xij in a given 
database is greater than zero and nonmissing, distanceij is the bilateral distance between 
country i and j, borderij is a binary variable which is unity if i and j share a common land 
border, languageij is an indicator variable which is unity if two countries share a common 
official language, and colonyij is unity if j was a colony of i or vice versa in the past. These 
covariates are available from the Centre d'Études Propspectives et d'Informations 
Internationales' geographical database. mi and lj are country-specific fixed effects which are 
always included but not reported, and uij is a remainder error term. 

We run the above linear gravity model on the intensive (lnXij) and extensive (Dij) margin of 
bilateral exports in a large number of subsamples, where the sample size and composition is 
determined by the content of the respective databases. For instance, denote the four 
revisions of UN statistics for bilateral exports as UX1 - UX4 and the corresponding mirror 
statistics data by UM1 - UM4. Moreover, denote the corresponding data from OECD, IMF, and 
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Eurostat by OX, OM, IX, IM, EX, and EM. Then, we run regressions on all data for UX1 wherever 
UX1 and UX1 (i.e., UX1 only), UX1 and UX2, UX1 and UX3, etc., and UX1 and EX1 are 
nonmissing, and similarly for all other combinations; and similarly for mirror statistics imports. 
With 14 databases on exports and mirror statistics imports, this gives 6*7/2=3*7=21 regressions 
for both the intensive and the extensive margin and exports and mirror statistics imports each. 
In Table 11, we summarize seven moments of the distribution of each of the parameters bd, 
bb, bl, and bc. Those moments are the 5th, 25th, 50th (median), 75th, and 95th percentile values 
together with the mean and the standard deviation of the respective parameter in the 
sample of 21 estimated parameters. Hence, Table 11 indicates the qualitative and 
quantitative sensitivity of core gravity model parameter estimates which accrues only to the 
sample composition and reporting content of alternative bilateral trade datasets as 
collected and published by supranational institutions. 

The content of Table 11 suggests the following conclusions. First, there is a significant variability 
of the parameters which appears to be even bigger at the extensive margin of trade. For 
instance, the inter-decile range around the log distance coefficient (bd) at the intensive 
margin of bilateral exports amounts to approximately 1.96*0.1207 or about 29% of the 
corresponding average value, -1.6167. For mirror imports, the inter-decile range amounts to 
more than 51% of the mean, -1.4890. The corresponding inter-decile ranges for the 
parameters of common language (bl) and, especially, common border (bb) span 100% and 
several-100% of the corresponding averages at the intensive margin at the top of Table 11. 
Every one of the parameters on the considered variables bears an inter-decile range of more 
than 100% of the corresponding average coefficient at the extensive trade margin at the 
bottom of Table 11. Some coefficients such as bb at both intensive margin and the extensive 
bilateral exports margin but even bd at the extensive bilateral export margin or bc at the 
extensive mirror statistics import margin do not even have a stable sign in the distribution. This 
indicates that reporting standards and the sample composition of aggregate bilateral trade 
data are of key importance to the researcher who is interested in obtaining quantitatively 
meaningful parameter estimates on key trade cost factors and eventually other covariates. 
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5. Conclusions 

The analysis identified numerous sources of discrepancies that may be grouped into the 
following broad categories: the trade system (general or special trade system), concepts for 
geographical classifications (country of origin or country of consignment, definitions of 
statistical territory), the coverage of trade (esp. as relates to transit trade, repair trade), the 
valuation (definition of statistical value, currency conversions), the system of data collection 
(customs declarations, declaration of firms) and different versions of commodity 
classifications. Different national statistical practices with respect to these are mainly a source 
of discrepancy in mirror statistics. Possible source of discrepancy between international data 
sources are different methods of data conversion to a common currency (Euro or US-Dollar), 
the frequency of the originally reported data (monthly/quarterly/yearly) in conjunction with 
possibly different revision patterns for the different series (reflected in the yearly data) and 
finally, the level of industry aggregation and type and version of commodity classification 
reported to the international organization. Discontinuities of methodology and statistical 
reporting systems over time are another dimension of the problem of comparability of 
different data sources. 

While these sources of deviations are often interlinked and difficult to isolate, the widely 
different principles and concepts governing the collection of trade statistics in EU Member 
Countries in the EU-COMEXT INTRASTAT system since 1993 were found to give rise to some of 
the largest discrepancies. The most prominent example is the different recording of trade 
flows between the Netherlands and Germany, where we found COMEXT recorded exports to 
deviate from other data sources by as much as bn 30 $ to bn 40 $ in 2008, and in "mirrored 
imports" by bn 40 $ to bn 50 $. The "Rotterdam effect", that is the inclusion of goods in transit in 
INTRASTAT bilateral trade flows is the major reason for the deviations, especially in comparison 
to UN-COMTRADE and OECD-MSIT data. In addition, different practices of currency 
conversions or applications of different exchange rates, as well as different revision patters 
and practices produce deviations also with respect to the IMF-DOT trade statistics. 

In a comparison between bilateral exports and the mirrored imports we find EU-COMEXT data 
and OECD-MSIT data to perform best. The discrepancies at the intensive margin (trade 
volumes) are highest between the different data versions published in the UN-COMTRADE. At 
the extensive margin, the alignment between the number of reported export relationships by 
the exporting countries and the number of import linkages reported by the trading partners is 
highest for the EU-COMEXT, it is much lower for all other and they are again lowest with 
respect to the UN-COMTRADE data. 

The variability of trade data at the extensive and intensive margin does not only show up in 
descriptive features of the databases, but it impacts parameter estimates in gravity models. 
In one section of this paper, we utilized the data from various sources to run identical log-
linear models at the intensive margin of bilateral trade and linear probability models at the 
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extensive margin. We found that many parameters of key variables such as log bilateral 
distance, common borders, common language, or a colonial relationship dummy variable 
varied dramatically and even did not have a stable sign in the distribution of estimates. We 
conclude from this that the heterogeneous reporting standards across data sources and the 
inhomogeneous sample coverage display a dramatic impact on the magnitudes and even 
the signs of key trade cost factors.  
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