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MIRROR STATISTICS

Introduction

1. Theoretically, every country calculates its exports and imports detailed by partner country and by
product for its own national statistical purposes, and reports these statistics to various international
organisations, including the United Nations.  If all countries actually proceeded in this way, there would be
two reports available for each flow of goods:  that by the exporting country and that by the importing
country.  Yet some countries do not report their foreign trade to the UN, whether because they are not UN
members, as in the case of Taiwan, or because they do not have the material and human resources needed
to maintain a sufficiently reliable statistics system, or for other reasons (budgetary problems, war, natural
disaster, etc.).

2. For each bilateral trade flow, then, we may have two reports, no reporting at all, or only one
report (that of the exporting or importing country, if only one of the parties reports its trade).  In the first
case, the two amounts reported for each elementary trade flow (cross-data identifying product, exporting
country, importing country) should be equal, and the export statistics for one country should reflect the
import statistics of its partner, and vice versa.  These are so-called "mirror statistics".  But in reality we are
far from such a situation.  This fact complicates bilateral negotiations, because partners do not have the
same statistics and each may be reporting, in good faith, a deficit in its trade with the other.  The purpose
of this paper is to analyse the causes of discrepancies between the "mirror" declarations of partner
countries.

3. Trade statistics are difficult to interpret, and the causes of discrepancies are many and often inter-
linked:  time lags, valuation (exchange rate used, freight included or not, estimated values, etc.), types of
goods excluded from trade by certain countries, special or general trade system, differences in sector or
geographic attribution, etc.  Efforts to harmonise concepts and nomenclature have been underway for
years, but co-operation is still required and must be reinforced.  To ensure a minimum standard of quality,
it is essential to retain both export and import reporting, although some authors are now proposing that the
declarations of only one partner should be used.

4. At CEPII, the CHELEM - International Trade database uses a variety of sources (UN, OECD,
IMF, national sources, etc.), and gathers the maximum possible information in order to provide a faithful
reflection of the reality of international trade, while taking account of these various problems.  The data are
harmonised and can be used to describe overall world trade in goods dating back to 1967, for 71 product
categories and 61 countries or zones (with supplementary data for a score of new countries emerging from
the former Soviet Union and the former Yugoslavia).
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CHELEM

CEPII has constructed the CHELEM database (Harmonised Accounts on Trade and the World Economy), made up of three sub-
databases (IT, GDP, BOP) which make it possible to analyse the relative positions of individual countries and their
interdependence within the global economy.  These three databases are brought together using a common classification, which
allows users to construct a whole range of specific indicators.

Long-term, annual data are available on all three databases, stretching back to 1960 or 1967.  Together, the databases constitute a
coherent view of the world economy, and are updated every year.  While they were originally set up to meet CEPII’s research
needs, they are used increasingly by other French and international economists.

The International Trade Database (CHELEM-IT) brings together merchandise trade flow cross-data in a coherent fashion, broken
down into product categories and expressed in current U.S. dollars (millions).  These data are available from 1967 through 1998 in
the current version.  Trade flows are provided for each year and for each product category in a single, "harmonised" matrix.

CHELEM’s common classification system covers the entire world, breaking it down into 61 elementary geographic zones, plus one
zone "not elsewhere specified" and a "total world" zone.

The system identifies:

•  The 52 most important countries (or groups of countries), which account for 92 percent of world trade and 90 percent of
world output;

•  9 geographic zones that group together all other countries.

Besides the 52 countries detailed in the matrices, partial and non-harmonised data are available for some 20 countries or zones that
have emerged from the break-up of the zones known as KF (former Yugoslavia), R (former USSR) and SB (former
Czechoslovakia).  Reporting by these countries is incomplete or irregular, however, so that data on them do not cover the entire
zone or group of partner countries concerned.

This detailed geographic classification can be used to provide aggregate figures for any trade zone required by the user.  Similarly,
product categories can be aggregated as necessary:  by product chain, stage of processing, sector or the intermediate concept of
branch.

The Gross Domestic Product database (CHELEM-GDP) provides data on economic aggregates since 1960, and covers the world
both at the level of CHELEM’s 61 elementary zones and for 204 independent countries or statistical territories.  For each country
or zone there are five series:  total population in millions of inhabitants;  value GDP measured at current domestic prices and
converted to millions of current U.S. dollars using the nominal exchange rate;  volume GDP, measured in constant domestic prices
and converted to millions of constant dollars (base year 1990);  volume GDP in terms of PPP (purchasing power parity) expressed
in international prices and converted to constant U.S. dollars (millions -- base year 1990);  and nominal exchange rates for all
independent countries.

The Balance of Payments Database (CHELEM-BOP) contains balance-of-payments data from 1967, covering the whole world.
Figures are available for 199 countries, as well as for the 61 elementary zones of the common classification, and for all
international organisations.  The data are provided using an aggregate classification with 131 headings, covering the most
important among the 247 headings recommended by the IMF in its fifth manual (1993).  These data are completed and corrected
and expressed in current U.S. dollars.  They also include aggregate figures for 49 headings.  In addition, 26 principal balances are
calculated.

INDICATORS

CHELEM’s systematic coverage of the world, the coherence of the system and its standardised classification make it easy to use
the three databases to calculate the principal current statistical indicators:  structure ratios, trade balances, export cover, imports
and exports per capita, annual growth rates, flow hierarchies or cumulative balances.

CEPII has also drawn upon its experience to develop a number of specific indicators that can be calculated only by using all three
databases:  most of these indicators, as well as the various methods of calculation and presentation, are included in the program
used to access CHELEM on CD ROM.



STD/NA/ITS(2000)12

3

Time lag

5. For national accounts and balance of payments purposes, the United Nations calls for recording
the date on which legal ownership changes hands, which should of course be the same for both partners.
For international trade statistics, however, current UN practice (as reflected in International Trade
Statistics -- Concepts and Definitions, Statistical Studies, Series M, No. 52, 2nd revision, on which I have
relied in preparing this paper) is to use the date on which the goods cross the customs frontier.  This poses
a time lag problem between recording of the export and that of the corresponding import.

6. This problem is of primary concern with monthly and quarterly statistics.  But if a good leaves
the exporting country at the end of December and arrives at the frontier of the importing country at the
beginning of January, the accounting for the transaction by the exporter and importer will be for two
different years.  The further countries are distant from each other, the greater the risk of such slippage.

7. Differing national practices complicate annual comparisons.  Some countries record their annual
data not on a calendar basis (January 1 to December 31) but on a fiscal year basis:  India, for example, has
been using the period April to March of the following year since 1983, and Haiti, October of the previous
year to the current September.

8. Another source of time lag is Customs clearance.  If a shipment of goods is not recorded because
it is in transit in a Customs warehouse, from which it is withdrawn only in the following year for
circulation within the country, it may be recorded as an import at that later date.

Valuation

9. The exporter and importer may agree on the physical movement of the goods, but not on their
value.  This will depend on the currency of invoice, the exchange rate used (especially if some time has
elapsed), on whether or not insurance, freight and transport costs are included, and finally on the valuation
of the goods themselves.

10. Generally speaking, exports are recorded FOB (free on board) at the frontier of the exporting
country, while imports are recorded CIF (cost, insurance and freight, i.e. including insurance and
transportation to the frontier of the importing country, but without import taxes or VAT).  Imports are
sometimes recorded FOB in foreign trade statistics, and this is in fact the rule for balance of payments
statistics1.

11. Freight rates are not uniform, and will depend on whether the good in question is a bulky
commodity, on whether its unit value is low or high, and on the distance to be covered.  In CHELEM
practice, freight is estimated as a function of these variables and of the trend in freight rates for different
modes of transport, so that FOB imports can be made comparable to exports.  This is one of the most
significant sources of discrepancies between mirror statistics, and can amount to more than 50 percent for
certain products over certain routes.

12. The statistical value may be taken at the frontier, or from the amount invoiced.  For calculating
ad valorem taxes, the value (Customs value) may be estimated from that of identical or similar

                                                     
1 Occasionally other systems are used, which may or may not include transport from the factory to the export

frontier and from the import frontier to the destination specified by the buyer, export taxes, insurance, freight,
loading and unloading costs, import taxes and VAT.
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merchandise.  The transaction value between the exporter and importer may thus differ both from the local
market value of the goods in the exporter’s country and from their resale value in the importer’s country.

Items included and excluded

13. Most countries use a threshold limit for recording transactions, and this limit may be different for
exports and for imports.  It will frequently be the case that packages (parcel post) are not recorded.  The
Intrastat system, inaugurated January 1, 1993 among the member countries of the European Union, sets
two types of thresholds for intra-community trade:  the "assimilation threshold", below which businesses
are exempt from declaration, and the "simplification threshold", equal to or higher than the first, below
which a simplified declaration procedure applies.  These thresholds, which are revised on a regular basis,
differ from one country to the next, and they are not the same for exports and imports.  Some countries, but
not all, provide detailed estimates of trade that is “omitted” in this way.  Such estimates vary from 0.5 to 5
percent of trade flows, depending on country, but the proportion may be much greater for certain products.

14. The United Nations Statistical Commission has issued detailed recommendations for goods to be
included or excluded in the case of trade declarations, by partner country and by product (Table 1).

Table 1:  Goods included or excluded in detailed international trade declarations, by country and product
(UNSC recommendations)

GOODS INCLUDED GOODS EXCLUDED

� Non-monetary gold.
� Unissued banknotes and securities and coins no longer in

circulation (commercial rather than face value).
� Goods exchanged by barter.
� Trade on government account (civilian and military).
� Humanitarian aid (food, medical supplies etc.).
� Military equipment.
� Goods acquired by travellers (above a certain threshold).
� Goods on consignment.
� Information-bearing goods or software, except originals

and made-to-order items.
� Goods imported or exported for processing.
� Goods exchanged between parent firms and affiliates or

between affiliates.
� Returned goods (unsold, etc).
� Electricity, gas and water.
� Goods carried by courier.
� Migrants’ effects.
� Goods transferred to or from a buffer stock organisation.
� Goods acquired under financial (long-term) leases.
� Ships, aircraft and other means of transport.
� Fish and other marine products exchanged at sea or from

a vessel of one country in the port of another, products
mined from the seabed in international waters.

� Bunker fuel, stores, ballast and dunnage.
� Empty bottles for recycling.
� Scrap and waste materials of value.

� Monetary gold.
� Issued banknotes and securities and coins in circulation.
� Goods on temporary admission.
� Goods in transit.
� Goods traded with territorial enclaves (including

embassies).
� Goods sold to non-residents without crossing frontiers.
� Service-related transactions (goods acquired by travellers

below a certain threshold, newspapers delivered to
subscribers, goods acquired by foreign embassies and
armed forces for their own consumption, original and
made-to-order data and software).

� Fish caught on the high seas by national vessels and
unloaded in national ports.

� Goods acquired and abandoned in the country within the
same period by non-residents without crossing frontiers.

� Goods acquired under operational (short-term) leases.
� Goods lost or destroyed after leaving the exporting

country but before entering the importing country (even if
declared by the exporter, they must not be declared by the
importer).

� Empty bottles returned for refilling (considered as a
"means of transport").

� Waste materials of no value

15. Not all countries follow these directives or interpret them in the same way, and not all countries
report country/commodity details.  These factors account for many discrepancies between mirror statistics.
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16. Fraudulently traded items are, of course, excluded from statistics.  When contraband is
confiscated, however, it is valued and recorded by the Customs services, as are barter transactions, re-
imports and re-exports of unsold goods, gifts and articles sold to settle Customs duties.

17. Some goods must be excluded from detailed trade declarations but will then be declared
separately to allow the calculation of total trade in the national accounts and balance of payments, such as
goods received in reparation, smuggled goods, lost or destroyed imports, etc.

18. In CHELEM, these "omitted" items, for example non-monetary gold, electricity or gas (which
can sometimes amount to several billion dollars) are estimated with the help of partners’ declarations or
private sources.

Sector allocation

19. Trading partners will not necessarily classify the goods involved in a transaction under the same
product code.  Despite progress in standardising nomenclature, there are several national and international
systems in use, and these are regularly revised to incorporate new products.  The United Nations use the
Harmonised System (HS), which has now undergone its first revision (with a second revision planned for
2002) and is based on the Standard International Trade Classification (SITC), now in its third revision.
Eurostat insists on the HS for trade beyond the Community, and on the Combined Nomenclature (CN) for
intra-Community trade.  These classifications provide detailed data on several thousand items and
countries can create additional subdivisions for their own use.  "Concordance tables" exist, but some
countries do not always provide sufficient detail, because of the nomenclature they use, but also at times
because of domestic considerations (amounts too small at the detailed level, strategic or confidential
information, etc.).  For example, exports of a particular product may not be broken down geographically if
this would make it easy to identify transactions by an individual enterprise.  Theoretically they are included
at the higher aggregate level.

20. Inter-partner discrepancies are often compensated at a more highly aggregated level.  For
example, if one country reports exports of vehicle parts while the importer reports the receipt of
automobiles, the discrepancies will be compensated at the level of transportation equipment.  Sometimes
there may be no declaration for a given product, but the amounts are accounted for in total trade, with or
without geographic breakdown.  Yet transactions may sometimes be completely omitted, depending on a
country’s statistical system (see "exclusions" above).

21. In CHELEM, there are programs for identifying inconsistencies, and a number of tools for
correcting them.  Where data series show discontinuities because of nomenclature changes, we use the
country’s declarations for earlier years, or we may resort to partners’ declarations.  For products at the
detailed level that are not broken down geographically, we use information for a more highly aggregated
sector heading, and often rely again on partners’ declarations.  For discrepancies of the automobile/parts
kind, we take the total for automobiles and vehicle parts reported by the country and apply the breakdown
between automobiles and parts declared by the partner country.  For some discrepancies between mirror
statistics we use the partner’s declarations, but we must then perform adjustments, either by changing the
unallocated product (products not elsewhere defined) or by recalculating the product total (in the case of
overlooked transactions).

Geographic allocation

22. Differences in geographic allocation can arise from differing definitions of territories or from
discrepancies in the statistical system (country of origin or of shipment, country of consumption or
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destination, special or general system, exclusions).  Here again, some discrepancies are compensated at the
aggregate level, for example shipment to a European port of goods destined for different countries within
Europe, or minor discrepancies at frontiers.

23. In CHELEM, problems are pinpointed using internal consistency tests on the declarations of each
country and by making comparisons between exporters’ and importers’ declarations.  We analyse the most
important problems, using tools similar to those applied to differences in sector allocation.  The
discrepancy will be resolved in favour of one of the partners, or else we may apply the breakdown among
importing countries as declared by those countries (for example the total of American exports to the
European Union).  Often it will be necessary to make an adjustment to the "rest of world" partner, or to
recalculate the "world" partner.

24. Each country defines its own Customs territory.  This may include islands, territorial waters and
dependent territories, which may or may not be recognised by its trading partners.  The definition can also
include one or more neighbouring countries within a Customs union, and that situation may change
overtime.  For example, South Africa reports the trade of the Southern Africa Customs Union, which also
includes Botswana, Lesotho, Namibia and Swaziland.  Morocco considers the Western Sahara as part of its
territory.  The Customs territory of Belgium included Luxembourg until January 1, 1999, while that of
France still includes Monaco and, since January 1, 1997, the overseas departments of Guadeloupe, Guyane,
Martinique and Reunion.  The United States has incorporated Puerto Rico, the U.S. Virgin Islands and
Guam into its Customs territory.  Germany is now reunified, while Yugoslavia, the Soviet Union and
Czechoslovakia have broken up.

25. Some countries have free ports and free zones that are treated differently depending on the trade
system.  Under the special system (which in its strict sense is rare), only the free circulation zone is
included in the Customs territory.  In its broader sense (common in Europe), the special system also
embraces export-processing free zones and bonded manufacturing warehouses, while the general system
adds free trade zones and Customs warehouses.  In all systems, the rest of the world and Customs transit
are considered to be outside the Customs territory.

Exports from A, re-exported by B                                                        Exports from A declared by importers

B B
100 30 40

C1 A
A 20

20

C2
C2

10
10

C3
C3

30 C1
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26. The solid lines correspond to the special system (broad sense) and the dotted lines to the general
system.  The thick lines, dotted or solid, indicate the limits of the Customs territory.  The arrows represent
imports and exports.

27. In the general system and in the special system (broad sense) re-imports and re-exports are
included (Table 2).

Table 2.  Goods included in trade (general system or special system, broad sense)

IMPORTS EXPORTS
Domestic imports:
foreign goods,
goods of foreign origin or goods resulting from
substantial transformation abroad
Re-imports:
domestic goods in the same state as previously
exported

Domestic exports:
domestic goods,
goods of domestic origin or goods resulting from
substantial transformation in the country
Re-exports:
foreign goods in the same state as previously imported

28. Not all countries apply these definitions and not all interpret them in the same way, which can
sometimes produce very significant discrepancies.

OUTSIDE COUNTRY

Rest of the world
+ Customs transit

Free circulation zone

+ bonded manufacturing
warehouses

+ export processing zones

Customs bonded
warehouses

+ Free trade zones

B

A C
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29. The inclusion of re-imports and re-exports is the cause of many discrepancies and frequently
leads to over-estimation of world trade because of double accounting.  For example, if country A exports
goods to country C via country B, country B may report an import coming from A and a re-export to C
(two commercial transactions), while A will report an export to C and C an import from A (one transaction
only).  In CHELEM, preference is given to the direct flow from A to C.

30. Re-exports can be significant.  Those from Hong Kong, for example, have accounted for as much
as 3 percent of world trade for the last dozen years.  Most of these re-exports come from China, and a good
portion of them corresponds to substantive processing in Hong Kong.  In CHELEM, imports from Hong
Kong are corrected by removing re-exports by origin, and exports of major exporters transiting through
Hong Kong are reallocated to their real destinations.  Singapore’s re-exports are treated differently, as the
source information available is less detailed.

31. The concept of partner country can vary (Table 3).  The United Nations considers the country of
origin for imports and the country of last known destination for exports.  Eurostat prefers country of
consignment for imports (which are then called "arrivals") and country of destination for exports (called
"dispatches") for intra-community trade.  The concepts of "country of purchase" and "country of sale" are
not recommended.

Table 3.  Different concepts of "partner country" in international trade

IMPORTS EXPORTS
Country of origin (or of production):  country in which the
goods were produced or manufactured;  sometimes the
country of final processing before the good takes its
definitive form

Country of consumption:  country known at the time of
dispatch as the country where the goods are intended to be
consumed or utilised or further processed.

Country of dispatch or provenance:  country from which the
goods were initially dispatched to the importing country.

Country of final destination:  country known at the time of
dispatch to be the final country to which the goods are to be
delivered.

Country of consignment:  country from which the goods
were initially dispatched to the importing country, without
any commercial transaction taking place in the intermediate
countries.

Country of consignment or destination:  last country to
which the goods were initially dispatched by the exporting
country, without any commercial transaction taking place in
the intermediate countries.

Country of purchase:  country in which the importer’s co-
contractor is domiciled or has his business.

Country of sale:  country in which the exporter’s co-
contractor is domiciled or has his business.

Concepts

32. Despite laudable efforts at standardisation and harmonisation, concepts differ among users.
Local Customs administrations, national accounts compilers, central bank personnel responsible for
constructing the balance of payments are frequently at odds over domestic statistics.  It is even more
difficult to conduct meaningful dialogue and comparisons with statisticians of other countries employing
their own national concepts, or with experts of Eurostat, the OECD, the United Nations, the IMF and other
international organisations.

33. Discontinuities arise in data series because of changes in territories (for example the French
DOMs), inclusion or exclusion of goods, valuation on a CIF of FOB basis (the latter in the United States),
the reporting period used (India), thresholds, recording systems, etc.  One of the most significant
disruptions occurred with the introduction of Intrastat for intra-Community trade within the European
Union as of January 1, 1993.  Since that time trade statistics have been prepared on the basis of
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declarations from businesses, rather than from Customs, concepts and definitions have changed, and
thresholds have been introduced.

Conclusion

34. If all trade statistics were complete and reliable, we could get away with selecting just one flow.
That would clearly be more economical.  For example, each country would have to deliver only its export
statistics, and would take as its imports the data declared by its partners.

35. This idea was considered for simplifying Intrastat, but it was rejected.  Countries were unwilling
to abandon control over their statistics, because they feared that quality and timeliness might suffer and
wanted to retain their specific national features.

36. A similar initiative has been underway in North America for 10 years.  On January 1, 1990, a
Memorandum of Understanding came into effect between the United States and Canada, whereby each
country uses its partner’s import statistics to replace its own export figures.  The United States uses
Canada’s export statistics for imports of electricity and natural gas from Canada.  There are however some
differences, due for example to re-export (entrepôt) trade and transit trade, for which the United States uses
export declarations from shippers.

37. It would be well to expand initiatives of this kind.  Meanwhile, a start has been made on joint
research into bilateral statistical discrepancies in Europe (Belgium and France, European Union and
Australia).

38. It would also be useful for each country to identify and reduce items that are not now broken
down by sector or geographically.  Countries that do not yet prepare adequate statistics on their foreign
trade should endeavour, with the help of experts if necessary, to make sure that their systems are consistent
with international standards from the outset.  Western specialists are now helping many developing
countries in this regard:  the French, for example, are providing training for local officials in Africa.


