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The Eurosystem macroeconomic projection
exercises are part of the input prepared for the
Governing Council’s decision-making meetings.
Under the economic analysis pillar of the ECB’s
monetary policy strategy, they are a key element
in the assessment of economic prospects and of
the short to medium-term risks to price stability.
The projection exercises are conducted on the
basis of a number of “technical” assumptions.
In particular, assumptions are made about future
developments in world trade, foreign prices and
nominal exchange rates. The purpose of the
trade consistency exercise (TCE) is to ensure that
individual country forecasts are consistent with
each other regarding the assumptions made about
the international environment. Trade consistency
is ensured in two directions: first, the cross-trade
consistency part of the TCE involves examining
the consistency of the trade projections at any
given point in time; and second, the ex ante/ex
post trade consistency part involves comparing
the projections for a given variable across
different projection rounds. This paper provides
a comprehensive description of the data and
techniques underlying the trade consistency
exercises in the context of the projection exercises
of the Eurosystem and the ECB.

J.E.L. classifications: E37, E61, F14, F16, F17.

Keywords: Trade projections, cross-country
consistency, market shares, competitiveness.
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The Eurosystem macroeconomic projection
exercises are part of the input prepared for the
Governing Council’s decision-making meetings.
Under the economic analysis pillar of the ECB’s
monetary policy strategy, they are a key element
in the assessment of economic prospects and
of the short to medium-term risks to price
stability.

The Broad Macroeconomic Projection Exercise
(BMPE), in which all the euro area national
central banks and the ECB are involved, is
carried out twice a year. Its aim is to deliver
the short and medium-term economic outlook
for the euro area and the individual countries.
The ECB Staff Macroeconomic Projection
Exercise (MPE) is also carried out twice a year,
alternating with the BMPE. Also delivering the
short and medium-term economic outlook for
the euro area and individual countries, its aim is
to provide macroeconomic projections based on
the latest information available.

The BMPE and the MPE are conducted on the
basis of a number of “technical” assumptions.
Some of these assumptions relate to the
external environment for individual countries
as well as for the euro area as a whole. In
particular, assumptions are made about future
developments in world trade, foreign prices
(including oil and commodities prices) and
nominal exchange rates.

Both national central banks (NCBs) and ECB
staff prepare initial projections on the basis of
the agreed assumptions. Each NCB prepares a
projection for its own country, whercas ECB
staff prepare a projection for each of the euro
area members as well as a euro arca aggregate
projection. ECB staff also aggregate the NCB
country projections. Once a complete set of
projections is available, a number of consistency
exercises are carried out. One necessary condition
for these individual country forecasts to serve as
a reliable basis for area-wide conclusions is that
they are mutually consistent. It is the purpose of
the trade consistency exercise (TCE) to ensure

that individual country forecasts are consistent
with each other regarding the assumptions
made about the international environment.
Trade consistency is ensured in two directions:
first, the cross-trade consistency part of the
TCE involves examining the consistency of the
trade projections at any given point in time; and
second, the ex-ante/ex-post trade consistency
part involves comparing the projections for a
given variable across different iterations in a
projection round.

In particular, the cross-trade consistency
part of the TCE first checks the consistency
of bilateral trade flows and prices within the
euro area by incorporating countries’ trade
projections, and second, the consistency of
trade flows and prices between the euro area
and the rest of the world. In this context, an
absolute comparison of export volume growth
with export market growth and a comparison
of trade prices with those of competitors are
carried out. The final part of the cross-trade
consistency assessment involves decomposing
import prices, measured in domestic currency,
into foreign non-energy and energy prices,
domestic prices and the exchange rate according
to long-run relationships. This provides a rough
benchmark against which the actual projections
of import prices in the different countries can
be evaluated.

Whereas the cross-trade consistency part
involves an economic assessment of trade
projections, the second part of the consistency
exercise, the so-called ex-ante/ex-post trade
consistency, is a purely technical requirement,
which involves imposing consistency between
successive updates of exogenous variables for
individual countries.

The TCE plays a central role in the projections.
First, at the beginning of the projection exercise,
the ECB provides, for each euro area country,
the assumptions about foreign demand,
competitors’ prices, effective exchange rates and
oil and commodity prices (the TCE variables).
If deemed necessary, these assumptions are
updated after each meeting of the Working
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Group on Forecasting. The assumptions about
the external environment enter directly into
the projections of the NCBs and the ECB and
are thus an important input for the projection
exercises. Second, the analysis of the TCE is
discussed at the meetings of the Working Group
on Forecasting and of the Forecast Task Force
and at internal meetings. The outcome of these
discussions frequently results in revised trade
projections for individual countries. Given the
bottom-up approach used in these euro area
forecasting exercises, the TCE contributes
to the coordination of the individual country
projections and to ensuring that they are
mutually consistent.

This paper provides a comprehensive description
of the data and techniques underlying the trade
consistency exercises conducted in the context
of the BMPEs and MPEs.
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The Eurosystem macroeconomic projection
exercises are part of the input prepared for the
Governing Council’s decision-making meetings.
Under the economic analysis pillar of the ECB’s
monetary policy strategy, they are a key element
in the assessment of economic prospects and of
the short to medium-term risks to price stability.
The Broad Macroeconomic Projection Exercise
(BMPE) is carried out twice a year. Its aim is
to deliver the short and medium-term economic
outlook for the euro area and individual
countries. The exercise involves staff from both
the ECB and the national central banks (NCBs)
in a process that ensures consistency between
the euro area and individual country projections.
It is conducted by the Working Group on
Forecasting (WGF) under the responsibility and
guidance of the Monetary Policy Committee
(MPC). The results of and issues arising from
the BMPE are compiled in a report, the BMPE
Report, which is submitted to the Governing
Council at its meetings at the beginning of June
and December. A summary is published in the
ECB’s Monthly Bulletin.

The ECB Staff Macroeconomic Projection
Exercise (MPE) is carried out twice a year in
alternation with the BMPE. The MPE involves
only ECB staff, who also compile a report based
on the results and issues identified as important
during the exercise. The MPE Report is
presented to the MPC, which may give its
opinion in the form of a letter to the President.
The report is subsequently submitted to the
Governing Council at its meetings at the
beginning of March and September. A summary
is published in the ECB’s Monthly Bulletin.'

The BMPE and the MPE are conducted on the
basis of a number of “technical” assumptions.
Some of these assumptions relate to the
external environment for individual countries
as well as for the euro area as a whole.
In particular, assumptions are made about
future developments in world trade, foreign
prices (including oil and commodities prices)
and nominal exchange rates.

Both national central banks (NCBs) and ECB staff
prepare initial projections on the basis of the agreed
assumptions. Each NCB prepares a projection
for its own country, whereas ECB staff prepare
a projection for each of the euro area members
and a euro area aggregate projection. ECB staff
also aggregate the NCB country projections. This
means that the euro area projection is obtained
through a bottom-up approach. Thus, the input
into the TCE consists of NCB and ECB trade
projections, technical assumptions and projections
for the external environment.

Once a complete set of projections is available, a
number of consistency exercises are carried out.
One necessary condition for these individual
country forecasts to serve as a reliable basis
for area-wide conclusions is that they are
mutually consistent. It is the purpose of the
trade consistency exercise (TCE) to ensure
that individual country forecasts are consistent
with each other regarding the assumptions
made about the international environment.
Trade consistency is ensured in two directions:
first, the cross-trade consistency part of the TCE
examines the consistency of the trade projections
at any given point in time; and second, the
ex ante/ex post trade consistency part compares
the projections for a given variable across
different iterations of a given projection round.

The cross-trade consistency part of the TCE
first checks the consistency of bilateral trade
flows and prices across euro area countries’
trade projections, as well as of trade flows and
prices between the euro area and the rest of the
world. In this context, an assessment of each
country’s projected export volume growth,
export market growth and competitiveness is
undertaken. Underlying these assessments and
comparisons is a set of assumptions about oil and
commodity price developments and trade flows
and prices outside the euro area. Examples of
issues considered in the cross-trade analysis are:
whether the projected change in export markets
and competitiveness is in line with historical

1 For more general information, see also ECB (2001), “A guide to
Eurosystem staff macroeconomic projection exercises”.
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developments and, if not, whether there are
special factors explaining such deviations; and
whether aggregate projected export flows are
compatible with projected import flows. The final
part of the cross-trade consistency assessment
involves decomposing import prices, measured in
domestic currency, into foreign non-energy and
energy prices, domestic prices and the exchange
rate in accordance with long-run relationships.
This provides a rough benchmark against which
the actual projections of import prices in the
different countries can be evaluated.

Whereas the cross-trade consistency part of the
TCE is concerned with an economic assessment
of trade projections, the second part, the
so-called ex ante/ex post trade consistency, is a
purely technical, but nonetheless very important
consistency requirement. It can be illustrated
using foreign demand as an example. At the
start of the projection process, the ECB supplies
the Bundesbank with a foreign demand variable,
which captures the development of German
export markets. This foreign demand variable is
computed as a weighted average of the imports
of Germany’s trading partners. For the individual
country concerned (in this case Germany) this
variable is treated as exogenous. However, once
the first round of individual country projections
have been made, the imports of Germany’s
trading partners will have changed. If one were
to compute an updated value of German foreign
demand, it would be different from the one
initially used. The forecast is inconsistent in the
sense that the initial value of German foreign
demand is different from the value of German
foreign demand that would result from using the
updated projection figures.

The combination of the cross-trade and the ex
ante/ex post analyses enables an assessment to
be made of whether bilateral and aggregate trade
flows and prices are consistent with each other.

The TCE plays a central role in the projections.
First, at the beginning of the exercise, the
ECB provides, for each euro area country, the
assumptions about foreign demand, competitors’
prices, effective exchange rates and oil and
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commodity prices (the TCE variables).
If deemed necessary, these assumptions are
updated after each meeting of the Working
Group on Forecasting. The assumptions about
the external environment, the TCE variables,
enter directly into the projections of the NCBs
and the ECB and are thus an important input for
the projection exercises. Section 5.1 illustrates
how the differences between the first iterations
of TCE variables used in the projections can
be sizeable. Second, the analysis of the TCE is
discussed at meetings of the Working Group
on Forecasting and of the Forecast Task Force
and at internal meetings. The outcome of these
discussions frequently results in revised trade
projections for individual countries. Given the
bottom-up approach used in these euro area
forecasting exercises, the TCE contributes to the
coordination of the individual country projections
and to ensuring that they are mutually consistent.

The TCE is currently described only very
briefly in the overall general description of
the projection exercises (see ECB, 2006). The
purpose of this paper is to provide comprehensive
documentation of the TCE procedures, including
definition of the key variables, data sources and
how the TCE is used in the projection exercises.

Regarding the data presented below, we provide
a cross-country comparison of historical data for
the period 1999-2007 to illustrate the different
concepts used. Artificial data are used for all the
forecast periods.

The outline of the paper is as follows.
In Section 2 we present the definitions of a
number of foreign trade indicators describing
demand and competitiveness for both exports
and imports. These indicators are subsequently
used in Section 3, where we discuss the features
of the “trade consistency” framework. Section 4
describes the data underlying the computation
of the trade consistency variables. In Section 5
we illustrate how the TCE procedures are used
in the quarterly macroeconomic projection
exercises conducted by the ECB and the
Eurosystem. Finally, Section 6 summarises
and concludes.



The purpose of this section is to provide a
description of the export demand indicator,
competitiveness measures and nominal effective
exchange rates. These so-called TCE variables
are part of the “external assumptions” of the
BMPE and MPE. In addition, the TCE variables
are used as exogenous foreign trade variables
in the different multi-country model blocks
(see Karlsson and McAdam, 2005).

The TCE variables are computed for each
country belonging to the European Union
(EU27). The present geographical breakdown
of trading partners incorporates 85-95% of total
exports of the individual EU27 countries, except
for Cyprus (75%).

One fundamental issue when constructing
a foreign demand, foreign price or effective
exchange rate index is what type of index to use.
One of the most common ways of constructing
an index is to compute a geometrically weighted
average. The geometric form has a number of
advantages, for instance the percentage change
is independent of the particular base used,
whereas with an arithmetic index the size of
a percentage change varies with the base.
The geometric form is also attractive since
the weights can be interpreted as elasticities
(see e.g. Alsterlind, 2006, Brodsky, 1982, Ellis,
2001 and Loretan, 2005).

Another issue concerns whether to use constant
or time-varying weights. Time-varying weights
can be used to prevent the index from becoming
increasingly outdated. However, this comes at a
cost. One complication with a geometric-form
index with variable weights concerns temporal
aggregation, e¢.g. from daily quotations to
quarterly data. Weighting the index geometrically
with daily quotations and then aggregating to
quarterly data gives a result that differs from an
index that is constructed directly using quarterly
averages of the individual components.
The discrepancy, however, is usually quite small
(see Alsterlind, 2006). Another complication
is that the value of the index may change even

in the absence of a change in the individual
components of the index.

The ECB calculates its official nominal and real
effective exchange rate measures, both for the
euro area and for its member countries, as a
geometric weighted average of bilateral
exchange rates, including third-market effects
(see Buldorini et al., 2002).%3

For the TCE variables, we decided to employ
time-varying weights in the form of three-
year moving average trade shares, when
computing our foreign demand indicator
(WDR), competitors’ price indices (CXD and
CMD), and nominal effective exchange rates
(EENX and EENM). It should be noted that the
weights are held constant, at the last observed
value, over the projection horizon. Apart from
a slightly different geographical coverage, our
computations differ in two other respects from
the official ECB calculations. First, we use total
goods when computing trade shares, whereas
the official ECB calculations use manufactured
goods only. Second, the TCE computations
do not take into account the competition from
domestic producers through domestic supply in
each export market, whereas the official ECB
calculations do. This is clearly a simplification,
but it is mainly dictated by considerations of
data availability (see Section 4 regarding data
issues).

2 The methodology involves simple import weights and double
export weights (accounting for third-market effects) and is based
on three-year averages of manufacturing trade. For values up to
1998, the EER is calculated on the basis of the average weights
for 1995-97, with values thereafter relying on average weights
for the period 1999-2001. The weights assigned to individual
currencies are updated every five years. For the calculation of
effective exchange rates, see also Bayoumi et al. (2006), Lynch
and Whitaker (2004), and Zanello and Desruelle (1997).

3 Updates of the official ECB effective exchange rates are
reported in the box entitled “Update of the overall trade weights
for the effective exchange rates of the euro and computation of
a new set of euro indicators” in the September 2004 issue of the
ECB’s Monthly Bulletin and in the box entitled “The effective
exchange rates of the euro following the recent euro area and EU
enlargements” in the March 2007 issue of the ECB’s Monthly
Bulletin.
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The two main determinants of a country’s
exports are foreign demand and its
competitiveness position relative to other
countries competing on foreign markets.
Foreign demand, which translates into demand
for exports (WDR), is computed as a weighted
average of the import volumes of trading
partners. Export competitiveness is measured
as the relative price between domestic prices
and foreign prices, both measured in a common
currency. Higher domestic prices, relative to
foreign prices, decrease a country’s export
competitiveness. Foreign prices or competitors’
prices, measured in foreign currency, (CXUD)
is computed as a weighted average of trading
partners’ export prices. Finally, a nominal
effective exchange rate (EENX) is used to
translate foreign prices into euro. This rate is a
weighted average of the bilateral exchange rates
of trading partners, with the weights determined
by the relative importance of each. These
variables (WDR, CXUD, EENX) are computed
for each EU27 country and for the consolidated
euro area.

The demand for the exports of country k is
expressed in the form of an export demand
index (WDR,) which is calculated as a geometric
average of the import volumes of the trading
partners of country k:

log[ DR (t)] = (2.1)

ijk’/(t)'log[MTR/_(t)]
where MTR, denotes total real (goods and
services) 1mp0rts of country j, and x, " is the
three-year moving average of the share of the
total exports of country £ going to country ;.
The weight x, ; can be interpreted as the elasticity
of export demand of country k& with respect to
the imports of trading partner ;.

If in equation (2.1) above we restrict the
summation to include only countries belonging to
the euro area, we can define the intra-euro area
export demand index for country k as follows:
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log[WDR!™(1)] = 3. 3" (1)-log[MTR (1)] (2.2)

JE€euro unu

where x”’ is the three-year moving average of
the share of the total exports of country & going
to euro area country j and ¥ xm (1)=1.0 for
a given t. J€Eeuro are”

Similarly, we can define an extra-euro area
export demand index for country k by including
only countries outside the euro area:

log[WDR;™(t)] = . x:" (1) log [MTR (0] (2.3)

Jeeuro area

where x, is the three-year moving average of
the share of the total exports of country k going
to non-euro area country j and ) x5 (t)=1.0
for a given ¢. seiroar’

The relationship between the total export
demand and the intra and extra-euro area
components for country £ is given by:

log[WDR ()] = ,(1)-log[WDR""(1)]

2.4)
+ (1-0,(1)) - log [WDR™(1)]

where ®, denotes the intra-euro area export

share of country k.

The export demand for the consolidated euro area,
i.e. excluding trade taking place between euro
area countries, so that only trade between euro
area economies and countries/regions outside the
euro area is considered, is computed as follows:

log[WDR,,, (D] =X x,,, /(t) log[MTR 1 (2.5

Jeuro area

where the weight X o denotes the share of
consolidated euro area exports going to country

or region j outside the euro area.

When computing a measure of competitors’
prices on the export side it is necessary to
include so-called third-market effects in order to
get a comprehensive measure of export



competitiveness. These effects arise from the
fact that a given country, let us say Germany,
faces competition from several other countries
in each of its export markets. Roughly 2% of
German exports go to Japan, so the direct
competition between German exporters and
Japanese producers is quite small in Japan’s
domestic market. However the competition
between German and Japanese producers in
third-country markets, such as the United States,
can be very fierce, and this has to be taken
into account.

Competitors’ prices on the export side for
country k, measured in US dollars, are obtained
as a weighted average of competitors’ export
prices, in each country (or market) j that country &
exports to, weighted by the share of total exports
of country k going to country j:

[Z”? ()-log[XTUD (1)]
log[CXUD,(1]=Lx, (fffk (1)
Jsk

= 2 x, (1) loglXTUD; (1)]

(2.6)

where CXUD, denotes competitor’s prices on the
export side, measured in US dollars, for country
k, x, , is the share of the total exports of country
k gomg to country j, m, . is the share of the total
imports of country j comlng from country i,
XTUD, represents the export deflator for country
i, denominated in US dollars, and XTi UD*M
denotes the export prices of competitors of
country k on market j, in the absence of imports
from country £.

Thus, competitors’ prices on the export side
(CXUD,) as defined by equation (2.6), are
obtained as a double-weighted average of each
of the individual competitor’s export prices.
The first stage of this weighting scheme defines
the competitor’s price (XT UD*M) faced by
country k in each of its export markets j, as a
weighted average of competitors’ export prices.
This price can also be interpreted as the import
price of country j, in the absence of imports from
country k. The weights employed (m ,) measure
the importance of each exporting country with

respect to the total imports of country ;. In the
second stage, the competitors’ prices (XT UD*k,j)
faced by the exporting country k in each of its
export markets j are aggregated, using as weights
the shares of markets j in the total exports of
country £, i.e. x, . The double-weighting scheme
in equation (2.6) can be re-written as a simple-
weighting scheme as follows:

2m, ()1og[XTUD, (1)]
log[CXUD, (1)] Zxk )|
J l—m/_’ (0
x, ,(0)
= ;log [XTUD, ()] ;[W].mj’i(t)

=Y f,,(0)-1og[XTUD, (¢)] 2.7)

itk

From equation (2.7) it becomes apparent that
the implicit weight of any given competitor i of
country k is a function of its weight in each of
country k’s export markets.

Just as in the case of the export demand index,
we can decompose competitors’ prices on the
export side, for country £, into intra and extra-
euro area components:

log[CXUD}"™ ()] = 3" i (1) 1og[XTUD, (1)]

J€euro a)ea

Z/f (#)-1og[XTUD, ()]
Jjgteuro area 28)

log[CXUD"(1)] =

where

2. B (=10 and

J€euro area

Z B(0=1.0
Jjeteuro area’”
for a given ¢. The relationship between the total
competitors’ prices on the export side and their
intra and extra-euro area components, for
country £, is given by:

log[CXUD, (£)]=¢,(1)- log [CXUD™™" (1)]

+(1-9,(1)) - log[ CXUD{™ (1)] (2.9)

4 Measures of competitors’ prices play a major role in the
estimation of exchange rate pass-through on the export and
import side. See e.g. Bussiére and Peltonen, 2008.
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where ¢, denotes the intra-euro area trade weight
of country £, taking third-market effects into
account. This implies that, in general, ¢, differs
from w,, which was used in the computation of
the export demand index in equation (2.4).

Competitors’ export prices for the consolidated
euro area are given by:

2 loelxTUD0)
log [CXUQ Mm(l )] :; X e, ; (t){&ewo ami — (t) J
(2.10)

where the weight X o denotes the share of total
exports from the consolidated euro area going
to country j and the weight M, o denotes the
share of total imports of country j coming from
the consolidated euro area. Just as for individual
countries, we can compute the simple weights
for the euro area corresponding to equation (2.7)

above.

Note that the competitors’ prices, for country £,
computed in equations (2.6-2.10) are measured
in US dollars. However, we would like to
measure the competitors’ prices in euro, since
we are ultimately interested in comparing them
with the export prices of euro area countries.
In order to obtain the competitors’ prices, for
country k, denominated in euro, we need to
multiply by the bilateral exchange rate between
the US dollar and the domestic currency of
country k:

log[CXD, (1)) = 1og[EXR, (¢)]+logl CXUD, (¢)]

logCxD,"" (1)]=log[EXR, (1)} +loglCXUD,""(t)]

log[CXD, ()| ~loglEXR, (1)}-+loglCXUD ™" (1)
log[CXD_(t)]=log[EXR__()]+log[CXUD. (1]

euro euro euro

2.11)

where EXR, is the bilateral US dollar exchange
rate for country kand EXR _is the bilateral euro/
US dollar exchange rate. After the introduction
of the euro, obviously EXR = EXR

euro”

When computing the nominal effective exchange
rate on the export side for country &, the same
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double-weighting scheme is used as for CXUD,,
so that third-market effects are taken into account:

log[EENX,_ (t)]=log[EXR (¢)] -

Zxk‘/. e

Jtk l—m/_ﬁi (t)

Ym, ()-log [EXR, (r)]}
2.12)

where EXR, is the bilateral US dollar exchange
rate for country k and m, and x, ; denote import
and export shares. ‘

As in the case of competitors’ export prices,
we can re-write equation (2.12) using a simple-
weighting scheme:

log [EENX, (t)] = log [EXR, (1)]-
Y B, (1) log[EXR, (1)]
e (2.13)

The measure of the effective exchange rate on
the export side for the consolidated euro area is
computed as:

log[EENX, (¢)] = log[EXR, ()] -

Xm (0)-log [EXR, (1)]
Z X, j( t) ieuro ared
7 I-m, (D)

(2.14)

where EXR  is the bilateral euro/US dollar
exchange rate. The weights x, . denote the
share of total consolidated euro area exports
going to country (region)j and the weights m,

denote the share of total imports of country j
coming from the consolidated euro area.

The two main determinants of a country’s imports
are domestic demand and its competitiveness
position relative to other countries competing on
the domestic market. Import competitiveness is
measured as the relative price between domestic
and import prices, both measured in a common
currency. Higher domestic prices, compared
to import prices, decrease a country’s import
competitiveness. Import prices, in domestic



currency, are determined by domestic prices,
foreign or competitors’ prices, measured
in foreign prices, (CMUD), and oil prices.
Competitors’ prices are computed as a weighted
average of trading partners’ export prices. Finally,
anominal effective exchange rate (FEENM) is used
to translate foreign prices into euro. This rate is a
weighted average of the bilateral exchange rates
of trading partners. These variables (CMUD,
EENM) are computed for each EU27 country and
for the consolidated euro area.

The index of competitors’ prices on the import
side of country k& measured in US dollars,
is obtained as a simple weighted average of
competitors’ export prices:

log[CMUD, (1)] = Z m, (1)-1og[XTUD,(1)]

(2.15)
where XT UD, is the export deflator expressed in
US dollars for country j, m » is the share of total
imports of country k coming from country j.
It is worth noting that, since our geographical
coverage of imports does not contain many oil
exporting countries, the import prices of oil
and other raw materials are not fully taken into
account by this measure.

We can decompose competitors’ prices on the
import side, for country k, into intra and extra-
euro area components:

log[CMUD"(t)] = > m" () log[XTUD(0)]

JE€euro area
log[CMUDg(1)] - 2 m (¢)-log [XTUD (1)
J§Eeuro area
(2.16)

where Y. m ()=1.0 and X me (1)=1.0

J€E€euro area Jjeteuro area
for a given ¢. The relationship between the total
competitors’ prices on the import side and their
intra and extra-euro area components for country
k is given by:

log[CMUD, ()] = 2,(1) - 1og[CMUD"" (1)]

+(1-4,(£)) - og[CMUDE™(1)]
(2.17)

where A, denotes the intra-euro area import
weight of country k. Note that 4, differs from w,,
which was used in the computation of the export
demand index in equation (2.4), and from ¢,
which was used in the computation of the index
of competitors’ prices on the export side in
equation (2.9).

Competitors’ import prices for the consolidated
euro area are given by:

log[CMUD,, ()]=2m,,, (£)-log[XTUD (1)]
' (2.18)

where the weight m,,,. denotes the share of
total imports from the consolidated euro area
coming from country j and XT UD, denotes the
export prices, measured in US dollars, of trading
partner ;.

Note that the competitors’ prices, for country £,
computed in equations (2.15-2.18) are measured
in US dollars. In order to obtain the competitors’
prices, for country k, denominated in euro,
we need to multiply by the bilateral exchange
rate between the US dollar and the domestic
currency of country £:

log[CMD (1)] = log[ EXR ()] + 10og[CM UD,(1)]

log[CM D" (t)] = log| EXR ()] + log[CM UD;"(¢)]
log[CMD*(¢)] = log[ EXR ()] + log[CM UD (1)}
log[CMD_ (t)]=10g[EXR__(1)]+log[CMUD, ()]

euro euro euro

(2.19)

where EXR, is the bilateral US dollar exchange
rate for country kand EXR,  is the bilateral euro/
US dollar exchange rate. After the introduction
of the euro, EXR, = EXR

euro”

The nominal effective exchange rate on the
import side for country & is computed as follows:

log[EENM (1)]=1log[EXR (1)]—
Y m, ,(1)-1og[EXR(1)]

Jj#k

(2.20)
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where EXR, is the bilateral US dollar exchange
rate for country & and m denotes the share of
total imports of country k£ coming from country ;.

The measure of the effective exchange rate on
the import side for the consolidated euro area is
computed as:

log[ EENM_(t)]=1log[EXR (1)] —

euro euro

2m,,. (0 10g[EXR (0] (2.21)

where EXR, is the bilateral euro/US dollar
exchange rate. The weights X uro, 7 denote the
share of total consolidated euro area exports
going to country (region) j and the weights
m,,, . denote the share of total consolidated

euro,

euro area imports coming from country j.

As mentioned above, the TCE variables, including
their intra and extra-euro area components
described above in Sections 2.1 and 2.2 (WDR,
CXD, EENX, CMD, and EENM), are computed for
each EU27 country. In Charts 1-4 below, we present
the TCE variables in levels for a single country
(Germany)for the period Q1 1980-Q4 2007.

Chart 1 presents the total export demand
index, as well as its intra and extra-euro area

m— total
intra-euro area
====  extra-euro area

0.0

O'O T T T T T T T T T T T T T .
1980 1984 1988 1992 1996 2000 2004 2008

Source: ECB staff calculations.
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components. Since around 2001, the much
faster growth of extra-euro area export demand
is clearly visible. Chart 2 shows competitors’
prices on the export side, measured in euro.
Next, Chart 3 shows competitors’ prices on the
import side, measured in euro. Finally, Chart 4
presents the nominal effective exchange rates
on the import and export side. An increase in
the nominal effective exchange rate indicates
a depreciation. As can be seen, these two
nominal effective exchange rates show very
similar developments.
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Another way to illustrate the developments
in the TCE variables is to make a
cross-country comparison in terms of growth
rates. In Charts 5-15 we present a comparison
across all euro area countries in terms of average
annual growth rates for the period 1999-2007,
for all TCE variables.
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6 France 12 Austria

Source: ECB staff calculations.

Charts 5-7 present total, intra and extra-euro
area export demand growth rates. Average
total export demand, shown in Chart 5, had an
(unweighted) average annual growth rate of 8.8%
over the period 1999-2007. As is immediately
obvious from a comparison between Chart 6
and Chart 7, extra-euro area export demand has
grown considerably faster (11.3%) than intra-
euro area export demand (6.7%), reflecting the
integration of fast-growing emerging markets
into the global economy during the last decade.

In Charts 8-10, we present total and intra and
extra-euro area competitors’ prices on the
export side, measured in euro. The average
annual increase of competitors’ prices on
the export side (Chart 8) amounts to 1.5%.
On average, intra-euro area prices, shown in
Chart 9, grew at 1.5%, roughly the same rate
as extra-euro area prices (1.4%,), which are
presented in Chart 10. Slovenia is an outlier,
as its competitors’ prices increased much more
than those for the other countries. This is due
to the fact that Slovenia only joined the euro
area in 2007, and that before then its exchange
rate had been depreciating against the euro for
quite some time, in contrast to the situation in
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Malta and Cyprus. Slovakia, which joined the
euro area on 1 January 2009, is the only country
whose competitors’ export prices decreased,
due to the appreciation of the Slovak koruna.
The developments in competitors’ prices on
the export side will be compared with those
in the export prices of the euro area countries
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Occasional Paper No 108

4 4
3 3
2 2
1I|||||I||||I| l.
0o————= == === === =10
-1 -1
2 T T T T T T T T T T T T T T T 2
1 23 456 7 8 91011121314 1516

1 Belgium 7 Italy 13 Portugal

2 Germany 8 Cyprus 14 Slovenia

3 Ireland 9 Luxembourg 15 Slovakia

4 Greece 10 Malta 16 Finland

5 Spain 11 Netherlands

6 France 12 Austria

Source: ECB staff calculations.

in Sections 3 and 4 below, in order to obtain a
measure of export competitiveness.
Charts 11-13 show total and intra and
extra-euro area competitors’ prices on the
import side, measured in euro. The average
annual increase of competitors’ prices on the
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import side (Chart 11) amounts to 1.5%, which  Chart 13. As can be seen by comparing with
is the same as the growth rate for the intra- Charts 8-10, the developments in competitors’
euro area component, shown in Chart 12, and prices on the export and import sides are quite
the extra-euro area component, presented in similar.
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Finally, Charts 14-15 present the nominal
effective exchange rates on the export side
(Chart 14) and on the import side (Chart 15).
The two measures are very similar for all
countries. Generally, the change in the nominal
effective exchange rate for a given euro area
country is a function of the degree of overall
extra-euro area openness and of the specific
geographic trade pattern of that country.
All countries, except Greece and Slovenia,
experienced, on average, an appreciation
over the period 1999-2007. The (unweighted)
average rate of appreciation was 0.3% per year.
The nominal effective exchange rate for the
consolidated euro area appreciated, on average,
by 0.9% per year over the period 1999-2007.

Occasional Paper No 108



In this section we introduce some concepts
that are used in the trade consistency exercise
analysis. We distinguish between two different
aspects of the analysis. First, there is the
cross-trade consistency analysis, described in
Section 3.1 below, which basically deals with the
consistency of trade flows and competitiveness
across countries at a given point in time.
The second part is the ex-ante/ex-post trade
consistency, discussed in Section 3.2, which
refers to the consistency of projections with
given assumptions about trade flows and prices.

A couple of remarks regarding these two
components of the trade consistency exercise are
in order. Whereas the cross-trade consistency
analysis is concerned with economic concepts
like export market shares and competitiveness,
the ex ante/ex post trade consistency analysis is a
purely technical consistency requirement, without
any economic interpretation per se. Furthermore,
the two components are in principle independent
of each other. Thus, fulfilment of the conditions
for cross-trade consistency to hold, in no way
implies that ex ante/ex post consistency will also
hold. That would only be the case if the forecasts
were prepared in the context of a multi-country
model with full and consistent trade linkages.

Clearly, the trade forecast for a given country
cannot be viewed in isolation from the rest of
the country projection. Thus, the TCE exercise
should provide a cross-country overview,
without going into too much detail, and identify
major inconsistencies, which in turn must be
addressed in the country projection.

Cross-trade consistency addresses the issue of
whether the trade forecasts for different countries
are mutually consistent at a given point in time. We
investigate to what extent each country’s forecasts
for real exports, import prices and export prices
deviate from the developments in its commercial
partners. The results provide a benchmark for the
evaluation of country trade forecasts.

For real exports, we examine whether each
country’s real export growth is consistent with the
import growth of its trading partners, i.e. the export
market growth. This fairly mechanical procedure
is based on the fact that country i’s real export
growth equals the import growth of all its trading
partners multiplied by the share of total exports of
country  going to each country ;. In other words,
export growth is assumed to be entirely determined
by the growth of world demand or export markets,
while the effect of competitiveness is disregarded.

Competitors’ prices on the export and the import
side, for a given country, are computed as a
weighted sum of the export prices of its partner
countries. Just as in the case of export volumes,
competitors’ export and import prices are
compared with projected domestic export and
import prices for each country in order to assess
the impact on import and export competitiveness.

The final part of the cross-trade consistency
assessment involves decomposing import
prices, measured in domestic currency, into
foreign non-energy and energy prices, domestic
prices and the exchange rate according to
long-run relationships. This provides a rough
benchmark against which the actual projections
of import prices in the different countries can be
evaluated.

Cross-trade consistency has been achieved when
(1) projected real exports are expected to grow
roughly in line with world demand or deviations
can be explained by changes in competitiveness
and (ii) projected export and import prices imply
“reasonable” profiles for export and import
competitiveness.

In the context of the cross-trade consistency
exercise, we are interested in whether a country’s
real export growth is in line with the growth of
imports of its trading partners, i.e. the growth
of export markets. Let us therefore define the
export market share of country £, as follows:

XTR, (1)

XSHAR, ()= m
k

G.1)
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This indicator of export performance measures
the gap between country k’s actual exports
(XTR)) and its potential export market (WDR).
The percentage change in this indicator reflects
a gain or loss of export market share.’

Similarly, one could have defined the intra
and extra-euro area components of total export
market shares, but a lack of official ESA-95 data
for the intra/extra-euro area breakdown of trade
volumes and prices currently prevents us from
performing this exercise.

Comparing the growth of projected exports and
export markets (imports) can be rationalised as
follows. If XTUN, (#) denotes nominal exports
in US dollars frorn country k to country j in
period ¢ then, by definition, country &’s exports
are:

XTUN (1) = ZXTUN,W,(t)

UN, (1)
Z MTUN (1)

=) m, (t)-MTUN (¢)

-MTUN (1)

(3.2)

where XTUN (f), are nominal exports in US
dollars, MTUN (1), are nominal imports in US
dollars and m, () are the nominal market
shares at time t, with the property that
Zk:mm(t): 1.0. If we treat the nominal market

shares as being constant over time, then
equation (3.2) ceases to hold. With constant

shares, the expression kaj-MTUNj(t)
i

does not give the actual nominal exports of
country k, but rather what nominal exports
would be if the nominal market shares were
equal to those of the base year. In order to

restore the identity we can
re-write (3.2) as:
m_(t
XTUN, (1) Ezmk /'[ rkn/( ) :
F k.j '
(3.3)

Occasional Paper No 108

In order to focus on export and import quantities,
we re-write (3.3) as:

XTUN, () = XTUD,(t)- XTUR ()

= ka \ ’”( ) “MTUD (t)- MTUR (1)
! (3.4)
which implies:
()| |MTUD (¢
XTUR, ()= ka/{m;/l;(j )} ' {XTUD;(([))}MTURJ_ )
(3.5)

Equation (3.5) provides a relationship between
any individual country’s real exports and the
real imports of its trading partners. If we assume
that trade shares are constant over time and
export and import prices are equal, then we can
express the real exports of country & as:

XTUR,(t)=Y.m, ,- MTUR, (1)
;o ‘ (3.6)

Note that equation (3.6) is similar to our
earlier definition of the export demand index
(see equation (2.1) above) the difference being
that the latter is defined as a geometric average.

Charts 16 and 17 present total export market
shares, as defined in equation (3.1), in two
different ways. Chart 16 shows the average
annual percentage change in total export market
shares for all euro area countries, while in
Chart 17 we plot export market shares over the
period from 1999 (when they took the value 100)
to 2007. An increase in the variable indicates a
gain in export market share. We can identify three
groups of countries, according to how their export
market shares changed. First, we have a group
of countries, consisting of Germany, Ireland,
Luxembourg, Slovenia and Slovakia, which

5 For similar measures of export performance, see Durand et al.
(1992).
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gained market share. A second group, consisting
of Spain, the Netherlands, Austria and Finland,
had market shares in 2007 that were more or
less unchanged from 1999. Third, the remaining
countries, in particular Italy, Malta and Cyprus,
lost market share over this period.

The approach described above for evaluating
export growth is fairly mechanical and assumes
that exports are entirely determined by the growth
of export markets, without explicitly accounting
for relative prices. Obviously, the accuracy of
the implied prediction of export growth depends
on the validity of the assumptions regarding
the constancy of nominal trade shares and the
equality of export and import prices.

It is widely recognised that the concept of
competitiveness encompasses a large variety
of factors in addition to changes in nominal
exchange rates, relative prices and production
costs. Product differentiation, reliability and
quality, after-sales service and delivery times
are also important factors in determining the
competitive position of a particular country.¢

The export competitiveness of country k is
defined as the ratio between domestic export
prices (X7D)) and competitors’ export prices
(CXD,), both expressed in a common currency:

XTD, (1)

XCOME, (1) = CXD, (t) (3.7)

The (percentage) change in XCOMP, reflects a
gain or loss of export competitiveness.’

Charts 18 and 19 present total export
competitiveness, as defined in equation (3.7), in

6 For a comprehensive treatment of euro area trade and
competitiveness, see Anderton et al. (2004), Baumann and di
Mauro (2007), di Mauro and Forster (2008) and ECB Monetary
Policy Committee (2005).

7  For details on the method of calculation, see also Durand et al.
(1998), Esteves and Reis (2006), Marsch and Tokarick (1994),
McGuirk (1987) and Turner and Van’t dack (1993).
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two different ways. Chart 18 shows the average
annual percentage change in total export
competitiveness for all euro area countries, while
in Chart 19 we plot export competitiveness over
the period from 1999, when it takes the value 100,
to 2007.% An increase in this variable indicates a
gain in export competitiveness. As in the case of
export share developments, we can identify three
groups of countries according to the developments
in their total export competitiveness. First, we
have a group of countries, consisting of Germany,
France, and Finland, which improved their export
competitiveness. A second group, consisting of
Ireland, the Netherlands, Austria, Portugal and
Cyprus, had more or less unchanged export
competitiveness in 2007, compared to 1999.
Third, the remaining countries, in particular Italy,
Luxembourg and Malta, experienced a
deterioration in export competitiveness over this
period.’

Clearly, the degree to which a change in the
euro exchange rate affects national export
competitiveness is closely related to the share
of extra-euro area trade. The share of extra-euro
area trade is lowest for Luxembourg (24.8%)
and highest for Cyprus (73.0%). In addition, the
exact geographical allocation of extra-euro area
trade also matters.

In Charts 20 and 21, we take a closer look at
Germany and Italy, two polar cases with respect
to the developments in their export market
shares and competitiveness.

8 Note that we are only using information on changes in
competitors’ prices. For an approach that also uses the level of
prices, see Esteves et al. (2007).

9 The Eurosystem has recently started to publish harmonised
competitiveness indicators (HCIs) on a regular basis, as a means
of providing a comparable measure of individual euro area
countries’ price competitiveness that is also consistent with
the real effective exchange rates (REERs) of the euro. See the
box entitled “The introduction of harmonised competitiveness
indicators for euro area countries”, in the February 2007 issue
of the ECB’s Monthly Bulletin. It is interesting to note that
according to the developments in HCIs during the period
Q1 1999-Q4 2006, Germany, Austria and Finland experienced a
moderate improvement in their competitiveness, whereas Spain,
Ireland, Luxembourg, the Netherlands and Portugal were the
countries with the most unfavourable developments.
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An increase in the index indicates a gain in
market share (competitiveness). As can be seen
from these two charts, there is a clear positive
correlation between the two curves for both
countries. Improved export competitiveness in
Germany is associated with a gain in market
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share and a loss of competitiveness for Italy is
associated with a loss of market share.'

At the beginning of each projection exercise a
number of technical assumptions are decided upon,
some of which concern trade developments. On the
basis of these assumptions an initial set of export
demand and competitors’ prices is computed, as
described in Section 2 above. These measures are
then used in the national macroeconomic models
employed in the projection exercise.

For ex ante/ex post trade consistency to be
satisfied it is thus necessary that the export
demand (aggregate imports), which is one of
the assumptions made at the beginning of the
forecast exercise, be validated by the projected
export demand (aggregate imports) that results
from the forecasting exercise.

Whereas the cross-trade consistency analysis is
concerned with the mutual consistency between
the projected trade flows of individual countries
at a given point in time, the ex-ante/ex-post trade
consistency analysis investigates to what extent the
measures of export demand and competitiveness,
which are given at the beginning of the forecast
round, deviate from the corresponding measures
resulting from the projection iterations. Thus, this
analysis aims at ensuring consistency over time
of the assumptions regarding trade.

The same kind of consistency analysis is
performed with regard to competitors’ prices
as for world demand. The competitors’ prices
facing each country, on both the import side
and the export side, are a function of the export
deflators of all its trading partners, both inside
and outside the euro area. Thus, in successive
rounds of the forecast, the euro area trade
prices will be updated and new measures of
competitors’ prices will be calculated.

10 See Appendix A for a cross-country comparison of the correlation
between export competitiveness and export market shares.

11 The ex-ante/ex-post-consistency requirement was originally
proposed by Banca d’Italia, (1998).
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Convergence with regard to ex ante/ex post
trade consistency has been achieved when the
differences between successive values of world
demand and competitors’ prices are small enough
to be of no practical importance. Depending on the
results of the trade consistency analysis, additional
forecast rounds or iterations could be required.

For each country, the export demand index is a
function of imports of the euro area countries
and of the rest of the world. If we denote the
beginning of the projection exercise by t, we
have the following relationship for the export
demand index for country £:

log[WDR (t)] = 3 xi" (¢)-logl MTR (z,)]

Jj€euro area

+ Y x5 (6)- logl MTR (z,)]
Jéeuro area

(3.8)

The first term on the right-hand side of (3.8) is
intra-euro area export demand, which is a function
of the real imports of the euro area countries,
MTR (1,). Imports of the euro area countries are
obviously endogenous in the projection exercise.
The second term is the extra-euro area component
of export demand, which is treated as exogenous
in the projection exercises.

Next, WDR,(t,) is used as an input in the different
national models and, most importantly, is treated
as exogenous in each model block. After the
first round of the forecast exercise has been
completed, a new predicted or simulated value of
imports for each euro area country will emerge,
which we denote MT. Rj (¢). Taking the new
import forecasts into account, the export demand
index, for each country, is now given by:

log[WDR ()] =Y x" (1) -1og[MTR(z))]

Jj€euro area

+ ) x5 (1) 1og[MTR ()]
J&euro area

(3.9)
If the WDR,(¢), differ from those calculated

at the start of the exercise, i.e. WDR (¢),
this means that the starting guess for export
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demand is not consistent with the behavioural
mechanisms that determine imports and
exports in the national models. To solve this
problem an iterative procedure is required: if
WDR (t) # WDR,(t,) then WDR (t) must be
read into all the national models, and new
national projections produced. Convergence is
reached when WDR, (¢, ) = WDR () or when
the difference between successive iterations is
not considered to be of any practical importance,
for each country.

Exactly the same kind of ex ante/ex post trade
consistency analysis is applied to competitors’
prices both on the import and on the export side.
Competitors’ prices, for each country, are a
function of the export deflators of all its trading
partners. Thus at time # = ¢ we have:

log[CXUD, (t)1="Y_ i (¢)-1og[XTUD,(z,)]

Jj€euro area
+ 3 (1) loglXTUD, ()]
Jéeuro area

(3.10)

loglCMUD,(t,)1=Y m}"(1)-loglXTUD,(1,)]

Jj€euro area
+ Y. me (1) log[XTUD,(z,)]
Jeteuro area

(.11)

The first term on the right-hand side of equations
(3.10) and (3.11) sums over countries belonging
to the euro area (endogenous), whereas the
second term refers to countries outside the
euro area, which are treated as exogenous in
the projections. Thus, in successive rounds of
the forecast the first term will be updated and
successive iterations will be compared until
convergence has been achieved.

Note, that there is no corresponding ex ante/ex
post consistency requirement for the nominal
effective exchange rates (EENX and EENM),
since there is no endogenous component, given
that nominal exchange rates are treated as
exogenous in the projection exercises.



This section describes the underlying
data series and trade weights used in the
computation of the foreign trade indicators
(WDR, CXD, EENX, CMD, and EENM)
introduced in Section 2 above. Section 4.1
describes their geographical coverage and
in Section 4.2 we discuss the different set of
trade weights used.

Belgium
Germany
Ireland
Greece
Spain
France

Italy
Cyprus
Luxembourg
Malta
Netherlands
Austria
Portugal
Slovenia
Slovakia
Finland
Euro area
Bulgaria
Czech Republic
Denmark
Estonia
Latvia

e I Il e e e I i I I e e e
Sl I e i A I I e
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T T e
I e i i e e

>
>
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Lithuania
Hungary
Poland
Romania
Sweden
United
Kingdom
Switzerland
Japan

United States
Norway
Canada
Australia
New Zealand
CIS countries
Latin America
Asia, non-Japan
Rest of world
China

Hong Kong
South Korea
Singapore

PR X KK X K X X XK

T i

PR R A

The different country/region coverage of
variables used for the computation of the TCE
variables, presented in Table 1, is mainly
determined by the availability of timely and
reliable data. This is the reason for the somewhat
different geographical coverage of the imports
that enter export demand (WDR) and of the
export prices that enter competitors’ prices

X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
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(CXD and CMD) and nominal effective exchange
rates (EENX and EENM). The geographical
coverage of countries and regions amounts
to 85-95% of the trade of individual euro area
countries and of the euro area as a whole. The
time series required for the TCE analysis are
denoted by a cross in the table.
A. Series used for the
of TCE variables:
» Input series for export demand (WDR):

— total real imports;
» Input series for competitors’ prices (CXD

computation

and CMD):
— total export deflator in domestic
currency;
* Input series for nominal -effective

exchange rates (EENX and EENM):
— bilateral exchange rate against
the US dollar.

B. Other series used in the TCE analysis:
» Export side:
— total real exports,

— intra-euro area (extra-
euro area) real exports;

— intra-euro area (extra-
euro area) export deflator in domestic
currency;

» Import side:
— total import deflator in domestic
currency;
— GDP deflator
currency;
— oil prices in US dollars;
— commodity prices in
US dollars.

in domestic

Trade shares between two countries are
defined as bilateral trade flows (i.e. exports
or imports) divided by a country’s total trade.
The different trade shares used are explicitly
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defined in Sections 4.2.1-4.2.3 below. In order
to reduce the influence of temporary factors
on the trade shares, we employ a three-year
moving average until 2005 and thereafter the
shares take the value of the latest observation.
Thus, the trade shares are constant over the
projection horizon.

The trade shares are based on nominal trade
flows of goods taken from the IMF Direction of
Trade Statistics (DOTS) database. The database
contains data on bilateral trade at a country
level and at various levels of aggregation,
e.g. Asia and Europe. The aggregations were
created by simply adding the trade flows of
the countries of the aggregates. The “rest of
the world” category is calculated as the world
aggregate, as given in the DOTS database,
minus all the countries or regions specifically
considered.

In Table 2 below the export shares are
presented for all EU27 countries. Each set
of weights, i.e. each column of the table
reflects the particular trade structure of
each country. The element denotes X the
share of total exports of country & going to
country j, where y x,,=10- The element

J

X 7 pp= 32.5 implies that 32.5% of total Austrian
eprrts go to Germany. The geographical
distribution of exports clearly differs among
countries. First, the share of intra-euro area
trade ranges from a low of 27.0% for Cyprus to
a high of 75.2% for Luxembourg. We can also
identify the existence of high trade weights
between countries with strong traditional
trade links, e.g. 32.5% of Austrian exports
go to Germany and 20.4% of Irish exports go
to the United Kingdom. These export shares
are used in the computation of the export
demand index (WDR) (see equations 2.1-2.3 in
Section 2 above).



Belgium 0.0 51 124 1.5 2.9 7.2 29 1.8 112 28 125 1.6 4.6 1.1 1.8

Germany 19.2 0.0 88 136 12.1 154 143 37 238 113 257 325 163 278 314
Ireland 0.8 0.6 0.0 0.4 0.6 0.8 0.6 0.7 0.6 0.3 1.0 0.4 0.6 0.2 0.1
Greece 0.6 0.8 0.4 0.0 1.2 0.9 22 10.6 0.5 0.1 0.9 0.6 0.4 0.4 0.4
Spain 3.8 4.8 2.8 3.6 0.0 9.5 7.0 1.4 4.7 0.8 3.8 2.8 225 1.5 1.4
France 172 10.7 6.0 45 19.8 0.0 126 24 196 135 103 47 131 8.0 34
Italy 5.5 7.4 42 109 9.5 9.2 0.0 1.8 6.7 4.1 6.1 9.4 47 153 7.8
Cyprus 0.0 0.1 0.0 52 0.1 0.1 0.2 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.0
Luxembourg 1.9 0.5 0.1 0.0 0.1 0.7 0.2 0.0 0.0 0.0 0.3 0.2 0.1 0.2 0.1
Malta 0.0 0.0 0.0 0.8 0.1 0.2 0.3 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Netherlands 11.9 6.2 4.6 2.9 3.4 39 2.5 2.7 4.4 0.9 0.0 2.3 39 1.9 2.5
Austria 1.1 53 0.4 0.9 0.9 1.0 2.3 0.7 1.5 0.1 1.5 0.0 0.7 9.9 8.5
Portugal 0.7 1.0 0.4 0.7 10.0 1.8 1.3 0.3 0.9 0.3 0.9 0.5 0.0 0.2 0.2
Slovenia 0.1 0.4 0.0 0.3 0.3 0.3 0.9 0.3 0.2 0.1 0.1 1.8 0.0 0.0 0.9
Slovakia 0.2 0.7 0.0 0.2 0.3 0.2 0.4 0.4 0.1 0.1 0.2 1.4 0.1 1.6 0.0
Finland 0.5 1.0 0.4 0.7 0.4 0.5 0.5 0.2 1.0 0.5 1.1 0.6 0.5 0.3 0.4
Bulgaria 0.1 0.2 0.0 6.5 0.1 0.1 0.3 0.9 0.0 0.0 0.1 0.4 0.1 0.5 0.3
Czech Republic 0.6 2.5 0.2 0.6 0.6 0.6 0.9 0.9 0.7 0.2 0.7 2.9 0.2 24 147
Denmark 0.8 1.7 0.6 0.9 0.7 0.8 0.8 0.6 0.9 0.2 1.4 0.7 0.9 1.1 0.6
Estonia 0.0 0.1 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.1 0.1 0.0 0.1 0.1
Latvia 0.0 0.1 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.2
Lithuania 0.1 0.2 0.0 0.1 0.1 0.1 0.2 0.1 0.1 0.0 0.1 0.1 0.0 0.3 0.2
Hungary 0.5 1.7 0.2 0.6 0.5 0.6 1.1 0.1 0.4 1.2 0.6 42 0.3 2.5 49
Poland 0.9 2.5 0.3 1.2 1.0 1.1 1.7 0.1 1.0 0.2 1.1 1.7 0.5 33 5.4
Romania 0.2 0.5 0.1 3.2 0.2 0.4 1.4 1.2 0.1 0.1 0.2 1.3 0.1 1.0 1.1
Sweden 1.4 2.1 1.3 1.1 1.0 1.3 1.0 0.8 1.8 0.3 2.0 1.2 1.4 1.1 0.8
United Kingdom 9.3 84 204 8.1 9.5 9.7 7.1 30.1 88 117 0.5 47 102 2.8 2.2
Switzerland 1.2 4.1 34 1.0 1.1 0.3 3.8 0.4 1.7 0.5 1.5 5.4 1.0 1.6 1.2
Japan 1.0 1.9 2.9 0.6 0.8 1.6 1.7 0.6 0.4 33 0.9 1.2 0.4 0.2 0.5
United States 6.8 9.8 189 6.1 4.5 7.5 9.1 22 25 169 4.4 5.3 59 3.7 2.9
Norway 0.4 0.7 0.6 0.4 0.5 0.4 0.4 0.7 0.5 0.2 0.8 0.3 0.8 0.3 0.3
Canada 0.6 0.8 0.5 0.7 0.5 0.8 0.9 0.2 0.4 0.3 0.4 0.8 0.6 0.3 0.3
Australia,

New Zealand 0.5 0.7 0.9 0.7 0.5 0.6 1.0 0.2 0.2 0.1 0.4 0.6 0.5 0.3 0.1
CIS countries 0.9 2.6 0.3 4.1 0.8 1.2 2.1 4.6 0.7 0.1 1.4 2.2 0.2 5.0 2.6

Latin America 1.1 27 1.1 1.3 5.2 2.7 3.0 0.7 0.7 0.7 12 0.9 1.4 0.5 0.2
Asia, non-Japan 4.9 7.0 5.0 3.4 2.8 5.6 6.0 3.3 1.9 220 3.7 3.8 1.9 1.3 0.9
Rest of world 5.1 5.5 27 132 7.5 9.8 92 249 1.9 6.6 4.1 33 59 3.4 1.6

Source: ECB staff calculations.
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Belgium 2.6 59 2.5 1.7 1.1

Germany 11.6 114 374 19.2 8.0
Ireland 0.6 0.2 0.5 1.5 0.6
Greece 0.8 10.9 0.4 0.8 0.2
Spain 2.6 3.5 2.1 2.9 0.6
France 4.1 5.8 4.7 5.1 1.3
Italy 3.5 16.2 43 3.4 1.0
Cyprus 0.1 0.5 0.0 0.1 0.3
Luxembourg 0.1 0.0 0.2 0.2 0.0
Malta 0.0 0.2 0.0 0.0 0.3
Netherlands 4.6 1.8 3.8 4.9 2.9
Austria 1.0 2.1 6.0 0.9 0.5
Portugal 0.6 0.3 0.3 0.6 0.1
Slovenia 0.1 0.4 0.6 0.1 0.0
Slovakia 0.2 0.3 8.1 0.1 0.1
Finland 0.0 0.2 0.4 3.1 23.5
Bulgaria 0.1 0.0 0.3 0.1 0.0
Czech Republic 0.5 0.6 0.0 0.5 0.4
Denmark 23 0.5 0.6 0.0 34
Estonia 2.6 0.1 0.1 0.3 0.0
Latvia 0.7 0.1 0.2 0.3 7.8
Lithuania 0.5 0.2 0.4 0.4 4.1
Hungary 0.8 0.9 2.4 0.4 1.6
Poland 1.8 0.9 5.0 1.6 0.9
Romania 0.1 3.5 0.8 0.1 0.0
Sweden 9.6 0.6 1.2 12.6 13.4
United Kingdom 8.5 3.0 5.4 9.2 4.0
Switzerland 1.3 1.1 1.4 1.2 0.6
Japan 2.1 0.2 0.4 3.1 0.5
United States 8.3 52 2.7 6.4 2.5
Norway 2.6 0.1 0.4 5.7 3.0
Canada 1.0 0.5 0.2 0.8 0.3
Australia,

New Zealand 0.9 0.1 0.1 0.9 0.1
CIS countries 8.2 4.6 24 1.7 12.7
Latin America 2.1 1.2 0.5 1.9 0.8
Asia, non-Japan 7.6 2.3 1.8 4.7 2.0
Rest of world 6.1 14.8 2.4 33 12

Source: ECB staff calculations.

The import shares are presented in Table 3

below. The element m . denotes the share

of total imports of country 4 coming from

country j, where ka‘ﬁl‘o' The element
J

m . .=47.2 implies that 47.2% of total Austrian
impbrts are of German origin. These import shares
are used in the computation of competitors’ prices
(CMD) and the nominal effective exchange rate
(EENM) on the import side (see equations 2.15,
2.16 and 2.20 in Section 2 above).
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1.1 2.1 2.7 32 1.7 4.5 5.4
14.8 10.7 35.0 324 15.8 10.2 11.3
1.2 0.4 0.5 0.3 0.2 0.5 72
0.1 0.4 0.5 0.3 2.7 0.5 0.7
0.7 1.4 2.6 2.0 1.8 29 4.5
2.0 49 5.8 6.0 79 5.0 9.7
2.1 23 6.0 5.8 244 3.6 4.4
0.1 0.6 0.0 0.1 0.2 0.1 0.2
0.0 0.0 0.1 0.1 0.0 0.1 0.1
0.0 0.0 0.0 0.0 0.2 0.0 0.1
3.3 3.6 43 4.6 33 5.0 7.0
0.5 0.3 7.6 1.9 32 1.0 0.6
0.4 0.2 0.6 0.8 0.2 0.5 0.8
0.1 0.0 0.9 0.3 0.5 0.1 0.1
0.4 0.1 1.8 1.6 0.3 0.2 0.1
25 1.3 1.0 0.7 0.1 5.7 0.8
0.0 0.1 0.4 0.2 1.7 0.1 0.1
0.5 0.5 23 4.1 0.5 0.5 0.6
5.8 4.8 0.7 2.5 0.2 6.3 1.2
6.8 42 0.1 0.3 0.0 0.6 0.1
0.0 10.5 0.1 0.7 0.0 0.3 0.1
8.6 0.0 0.2 2.1 0.0 0.3 0.1
0.2 0.5 0.0 2.4 3.5 0.5 0.4
23 43 2.4 0.0 1.0 1.7 0.8
0.0 0.1 2.7 0.8 0.0 0.2 0.3
10.2 43 29 33 0.6 0.0 2.1
14.7 9.2 4.8 52 6.2 8.2 0.0
0.7 49 12 0.8 0.6 1.2 1.8
0.8 0.3 0.6 0.2 0.1 22 2.0
3.5 3.8 3.7 2.5 3.7 11.3 15.9
1.8 2.1 0.2 1.8 0.7 8.6 1.0
0.4 0.7 0.2 0.4 0.3 1.2 1.8
0.1 0.0 0.2 0.1 0.0 1.2 1.4
10.4 17.9 2.8 7.3 2.3 1.8 1.0
0.7 0.3 0.5 1.0 0.7 22 1.6
0.8 12 1.7 1.3 3.7 6.7 7.4

23 2.0 29 2.4 11.4 4.9 7.5

Table 4 below present the “simple” weights,
corresponding to the double-weighting scheme
for computing competitor’s prices and the
nominal effective exchange rate on the export
side. These import shares are used in the
computation of competitors’ prices (CXD) and
the nominal effective exchange rate (EENX) on
the export side (see equations 2.7, 2.8 and 2.13
in Section 2 above).



Belgium 0.0 5.8 22 4.8 44 111 5.6 22 327 1.7 122 2.6 3.4 1.9 24

Germany 19.6 0.0 85 168 204 224 227 104 250 87 225 472 168 223 304
Ireland 6.5 3.1 0.0 1.1 1.7 1.7 1.8 0.9 0.5 0.7 2.0 0.6 0.8 0.4 0.3
Greece 0.1 0.3 0.1 0.0 0.3 0.2 0.7 149 0.0 1.1 0.2 0.1 0.2 0.4 0.2
Spain 2.2 35 1.3 4.8 0.0 8.2 5.8 4.8 0.9 2.9 2.6 1.3 332 2.9 2.9
France 145 107 4.5 82 206 0.0 142 71 132 164 6.6 41 114 115 4.5
Italy 4.1 7.3 21 160 109 103 0.0 125 2.0 250 33 7.2 74 209 7.2
Cyprus 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Luxembourg 0.7 0.4 0.1 0.3 0.3 0.9 0.5 0.0 0.0 0.0 0.3 0.2 0.3 0.3 0.1
Malta 0.0 0.1 0.0 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Netherlands 18.6 9.7 4.5 7.2 6.0 8.1 7.5 33 5.1 2.9 0.0 4.6 5.4 2.7 2.4
Austria 0.7 4.6 0.4 1.2 1.4 1.2 34 0.8 0.9 0.7 0.8 0.0 0.8 113 6.5
Portugal 0.8 1.1 0.3 0.3 3.8 1.7 0.6 0.5 0.2 0.4 0.6 0.2 0.0 0.2 0.2
Slovenia 0.1 0.5 0.0 0.1 0.1 0.3 0.7 0.2 0.1 0.1 0.1 1.6 0.1 0.0 1.0
Slovakia 0.1 1.3 0.0 0.2 0.2 0.1 0.6 0.2 0.1 0.1 0.2 2.1 0.1 1.6 0.0
Finland 0.7 1.2 0.6 1.4 0.9 0.7 0.8 1.3 0.1 0.1 1.2 0.8 0.6 0.6 0.6
Bulgaria 0.2 0.2 0.0 1.4 0.1 0.1 0.5 0.5 0.0 0.2 0.1 0.2 0.1 0.3 0.1
Czech Republic 0.5 3.5 0.3 0.7 0.6 0.5 0.8 0.3 1.0 0.2 0.6 3.1 0.4 2.8 209
Denmark 0.5 2.0 1.7 1.3 0.9 1.0 0.9 1.0 0.2 0.9 12 0.6 0.7 0.6 0.6
Estonia 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.0
Latvia 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.1
Lithuania 0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.1
Hungary 0.7 2.6 0.3 0.6 0.5 0.6 1.0 0.4 0.2 0.2 0.7 52 0.2 35 4.0
Poland 0.8 32 0.3 0.5 0.7 0.8 1.3 0.3 0.3 0.2 0.9 1.2 0.9 1.7 4.7
Romania 0.2 0.6 0.1 1.4 0.2 0.4 1.8 0.5 0.0 0.2 0.2 0.9 0.1 0.8 0.3
Sweden 2.5 2.0 0.9 1.8 1.6 1.5 1.7 2.0 0.4 0.5 2.4 1.3 1.4 1.2 1.0
United Kingdom 3.3 73 415 5.5 8.1 8.4 6.1 112 29 110 8.9 2.4 5.7 2.5 2.5
Switzerland 0.9 43 1.1 1.9 1.9 3.0 4.5 1.5 1.3 1.7 1.3 52 1.0 1.8 1.3
Japan 34 43 3.6 4.4 2.6 2.2 2.6 7.4 1.2 35 5.0 1.3 2.0 1.4 1.3
United States 7.0 87 167 5.8 42 7.0 5.4 6.7 35 84 109 3.0 2.8 2.7 1.5
Norway 1.1 2.7 1.6 0.4 0.7 1.9 0.9 0.2 0.1 0.4 22 0.1 1.6 0.2 0.2
Canada 0.6 0.6 0.9 0.4 0.4 0.7 0.6 0.3 0.4 0.3 0.7 0.4 0.3 0.4 0.1
Australia,

New Zealand 0.5 0.4 0.3 0.3 0.4 0.3 0.7 0.5 0.0 0.5 0.6 0.1 0.2 0.1 0.1
China 2.9 5.3 22 4.1 3.9 3.1 4.5 5.5 6.6 2.5 7.5 1.7 1.1 2.1 1.5
Hong-Kong 0.4 0.5 0.7 0.3 0.2 0.1 0.2 0.9 0.6 0.6 0.8 0.1 0.1 0.2 0.1
South Korea 0.5 1.3 1.4 6.1 1.4 0.6 1.3 1.0 0.4 1.9 1.3 0.5 0.7 0.7 0.8
Singapore 0.3 0.8 1.7 0.2 0.2 0.6 0.2 0.5 0.1 5.8 1.8 0.1 0.1 0.2 0.0

Source: ECB staff calculations.
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Belgium 34 22 2.5 3.8 22 22 2.8 23 33 2.0 43 59

Germany 19.5 219 37.2 24.5 14.3 19.5 24.6 30.3 29.7 19.3 19.8 15.6
Ireland 1.2 0.4 0.7 1.3 0.7 0.6 0.5 0.6 0.6 0.6 1.7 4.6
Greece 0.3 9.2 0.2 0.3 0.1 0.2 0.5 0.2 0.3 2.0 0.2 0.3
Spain 1.8 3.0 2.2 1.8 1.1 1.4 1.8 2.1 3.1 2.3 1.7 3.9
France 54 8.5 5.6 5.7 33 3.1 5.6 5.6 83 8.8 6.1 9.4
Italy 4.4 15.5 6.1 4.6 42 4.8 6.1 8.2 9.8 25.0 3.7 53
Cyprus 0.0 0.1 0.0 0.0 0.0 0.1 0.8 0.0 0.1 0.0 0.0 0.1
Luxembourg 0.1 0.0 0.2 0.2 0.1 0.1 0.2 0.1 0.2 0.1 0.3 0.3
Malta 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.1
Netherlands 6.5 2.7 2.8 7.6 32 4.0 4.1 3.2 4.4 2.6 7.4 7.7
Austria 1.5 33 4.9 1.3 1.2 1.7 1.4 8.4 23 43 1.3 1.1
Portugal 0.5 0.4 0.3 0.6 0.2 0.2 0.3 0.3 0.4 0.4 0.5 0.9
Slovenia 0.1 0.9 0.7 0.2 0.2 0.3 0.5 0.7 0.7 0.6 0.1 0.1
Slovakia 0.2 1.0 6.1 0.2 0.3 0.8 0.5 22 1.9 1.3 0.2 0.1
Finland 0.0 0.7 0.7 2.7 22.0 9.0 3.8 1.2 1.8 0.4 6.1 1.3
Bulgaria 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.2 0.2 1.2 0.0 0.1
Czech Republic 0.7 2.4 0.0 0.5 1.3 1.7 2.1 2.9 4.1 2.6 0.7 0.7
Denmark 6.0 1.0 0.7 0.0 2.8 4.1 4.5 0.7 1.9 0.5 9.6 1.4
Estonia 3.6 0.0 0.1 0.4 0.0 7.9 2.4 0.1 0.1 0.0 1.0 0.2
Latvia 0.3 0.0 0.0 0.4 3.6 0.0 3.1 0.0 0.1 0.0 0.6 0.3
Lithuania 0.2 0.1 0.1 0.6 4.1 12.4 0.0 0.1 0.6 0.0 0.5 0.1
Hungary 0.8 1.8 2.3 0.4 1.1 1.1 1.2 0.0 2.1 4.6 0.6 0.5
Poland 1.1 2.1 4.8 2.1 32 6.3 8.3 3.2 0.0 2.8 22 0.7
Romania 0.0 3.8 0.3 0.1 0.1 0.0 0.1 1.5 0.4 0.0 0.1 0.3
Sweden 16.0 1.7 1.3 13.9 10.6 7.6 49 1.4 3.2 1.3 0.0 2.3
United Kingdom 6.9 3.8 3.6 8.2 2.9 2.7 4.6 33 4.5 4.5 8.8 0.0
Switzerland 1.3 1.8 1.9 1.2 1.0 2.1 1.1 1.6 1.5 1.2 1.5 2.2
Japan 35 1.8 2.7 1.2 4.4 0.2 2.5 4.7 22 1.6 2.4 4.4
United States 4.7 3.7 3.8 4.0 3.0 1.9 3.8 3.7 35 3.7 4.7 13.4
Norway 3.6 0.1 1.0 5.3 1.3 1.4 1.6 0.2 1.7 0.3 8.6 35
Canada 0.5 0.4 0.3 0.5 0.2 0.2 0.3 0.3 0.3 0.5 0.4 2.0
Australia,

New Zealand 1.0 0.6 0.2 0.4 0.1 0.1 0.2 0.1 0.1 0.3 0.3 1.2
China 3.7 34 5.3 3.8 5.0 1.4 3.7 6.5 4.7 3.2 2.3 42
Hong-Kong 0.3 0.3 0.2 0.5 1.0 0.1 0.3 0.7 0.1 0.1 1.1 3.0
South Korea 0.4 0.9 0.8 1.2 0.9 0.4 1.3 1.9 1.3 1.5 0.8 1.5
Singapore 0.2 0.2 0.5 0.4 0.0 0.1 0.3 1.2 0.5 0.2 0.1 1.3

Source: ECB staff calculations.
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Belgium 0.0 6.5 4.1 5.0 5.8 8.7 6.1 27 212 3.0 9.2 4.5 4.8 39 42

Germany 18.3 00 13.0 166 196 200 20.1 11.4 209 100 187 314 166 208 259
Ireland 42 2.8 0.0 1.2 1.9 2.2 2.0 1.2 1.4 1.2 2.5 1.2 1.4 0.9 0.8
Greece 0.2 0.3 0.2 0.0 0.3 0.3 05 128 0.1 0.8 0.2 0.2 0.2 0.4 0.2
Spain 33 3.9 2.3 4.5 0.0 5.9 4.7 4.7 2.4 2.9 3.4 23 208 3.2 3.0
France 114 103 7.3 85 157 00 114 74 112 121 9.0 70 113 104 6.6
Italy 5.7 7.8 43 141 9.5 8.7 0.0 119 43 17.1 5.6 7.3 7.6 14.6 7.2
Cyprus 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Luxembourg 0.6 0.4 0.2 0.3 0.4 0.6 0.4 0.1 0.0 0.1 0.4 0.3 0.3 0.3 0.2
Malta 0.0 0.1 0.0 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Netherlands 13.1 8.7 6.8 7.2 7.1 8.6 7.7 3.9 7.3 42 0.0 6.7 6.6 53 5.4
Austria 1.7 35 1.2 1.6 1.8 2.0 3.1 1.0 1.7 1.1 2.1 0.0 1.4 79 5.5
Portugal 0.9 1.0 0.6 0.4 2.5 1.4 0.8 0.6 0.5 0.5 0.8 0.5 0.0 0.4 0.4
Slovenia 0.2 0.5 0.1 0.2 0.2 0.3 0.5 0.2 0.2 0.1 0.2 1.0 0.1 0.0 0.8
Slovakia 0.3 1.1 0.2 0.3 0.3 0.3 0.6 0.2 0.3 0.2 0.4 1.5 0.2 1.3 0.0
Finland 0.9 1.3 0.9 1.3 0.9 0.9 0.9 1.2 0.5 0.4 1.2 0.9 0.8 0.8 0.8
Bulgaria 0.2 0.2 0.1 1.2 0.2 0.1 0.3 0.5 0.1 0.2 0.1 0.2 0.1 0.3 0.1
Czech Republic 1.0 2.5 0.7 0.8 0.8 1.0 1.1 0.4 1.2 0.5 1.2 2.7 0.7 26 11.8
Denmark 1.1 1.8 1.5 1.3 1.2 1.3 12 1.1 0.9 0.9 1.6 1.1 1.0 1.0 1.0
Estonia 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Latvia 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.1
Lithuania 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.1
Hungary 1.0 1.9 0.6 0.8 0.8 0.9 1.1 0.5 0.7 0.4 1.1 35 0.5 2.8 3.1
Poland 1.2 2.2 0.7 0.7 1.0 1.1 1.3 0.4 0.9 0.5 1.4 1.6 1.0 1.8 3.6
Romania 0.3 0.6 0.2 1.3 0.3 0.4 1.1 0.5 0.2 0.3 0.4 0.8 0.2 0.8 0.4
Sweden 2.3 2.4 1.7 1.8 1.8 1.8 1.9 2.0 1.2 0.9 2.5 1.7 1.7 1.5 1.5
United Kingdom 7.7 73 185 5.6 7.5 7.5 63 10.1 4.6 8.6 7.9 4.1 6.1 39 3.9
Switzerland 1.8 33 1.5 2.0 2.2 2.7 3.4 1.6 1.8 1.8 2.1 3.9 1.5 2.3 2.1
Japan 4.1 5.2 53 4.4 32 3.6 3.9 6.9 2.2 59 4.6 2.6 2.8 22 2.1
United States 7.3 8.6 11.1 59 5.3 7.5 6.5 6.9 5.0 8.9 9.1 4.8 43 3.8 3.1
Norway 1.7 2.3 1.8 0.6 1.3 1.8 1.3 0.6 0.9 0.9 2.1 0.8 1.7 0.7 0.7
Canada 1.8 2.6 4.5 0.9 1.1 1.9 2.3 0.5 0.8 2.5 1.5 1.2 1.2 0.9 0.7
Australia,

New Zealand 0.6 0.7 0.8 0.4 0.5 0.6 0.8 0.5 0.2 0.9 0.6 0.3 0.3 0.3 0.2
China 3.7 5.2 4.4 4.1 3.7 39 4.7 52 5.0 4.6 5.4 2.8 2.0 2.5 2.3
Hong-Kong 1.3 1.9 2.0 0.6 0.9 1.2 1.4 1.1 1.1 1.7 1.4 1.1 0.7 0.7 0.7
South Korea 1.1 1.8 1.9 53 1.5 1.3 1.7 1.1 0.8 2.5 1.4 1.0 1.0 0.9 1.0
Singapore 0.8 1.1 1.5 0.4 0.5 0.9 0.7 0.6 0.4 4.1 1.3 0.6 0.4 0.4 0.3

Source: ECB staff calculations.
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Belgium 4.6 3.6 4.6 5.0 32

Germany 17.3 20.2 27.2 19.2 16.0
Ireland 1.7 1.0 1.2 1.7 1.0
Greece 0.2 5.4 0.2 0.2 0.2
Spain 2.3 34 2.7 2.4 1.5
France 6.7 9.2 7.3 7.0 4.6
Italy 5.0 12.3 6.9 5.3 4.6
Cyprus 0.0 0.1 0.0 0.0 0.0
Luxembourg 0.2 0.2 0.3 0.3 0.2
Malta 0.0 0.0 0.0 0.0 0.0
Netherlands 6.8 5.1 6.0 7.7 5.0
Austria 1.8 3.1 4.7 1.9 1.6
Portugal 0.6 0.6 0.5 0.7 0.3
Slovenia 0.2 0.7 0.6 0.2 0.2
Slovakia 0.3 0.8 3.6 0.3 0.3
Finland 0.0 0.8 0.9 2.4 13.6
Bulgaria 0.1 0.0 0.1 0.1 0.1
Czech Republic 1.0 2.0 0.0 1.0 1.2
Denmark 42 1.1 1.2 0.0 3.6
Estonia 1.7 0.0 0.1 0.4 0.0
Latvia 0.3 0.0 0.1 0.3 22
Lithuania 0.4 0.1 0.1 0.4 3.1
Hungary 0.9 1.6 2.3 0.9 1.1
Poland 1.4 1.8 3.7 1.9 3.1
Romania 0.2 2.5 0.4 0.2 0.1
Sweden 8.7 1.8 1.7 8.4 9.1
United Kingdom 6.4 4.8 4.7 7.4 43
Switzerland 1.7 2.1 2.3 1.7 1.3
Japan 45 2.6 3.0 3.0 4.0
United States 6.2 45 4.6 5.9 4.0
Norway 2.9 0.6 1.2 3.8 2.1
Canada 22 1.2 0.8 1.6 0.7
Australia,
New Zealand 0.9 0.6 0.3 0.6 0.3
China 43 34 4.2 43 4.4
Hong-Kong 1.9 0.8 0.8 1.4 1.2
South Korea 1.4 1.4 1.0 1.5 1.2
Singapore 0.8 0.4 0.7 0.8 0.4
Source: ECB staff calculations.

By combining the individual countries

comprising the euro area into a single euro area
entity, excluding intra-area trade flows, we obtain
a matrix of export shares for the consolidated
euro area and its trading partners. This matrix
is presented in Table 5 below. These weights
are used in the computation of euro area export
demand (WDR), competitors’ prices (CXD and
CMD) and nominal effective exchange rates
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3.4 4.0 4.6 4.9 4.0 4.8 6.0
18.3 21.6 23.1 23.1 18.8 18.0 15.4

1.1 1.2 1.1 1.2 1.1 2.0 3.4
0.2 0.4 0.3 0.3 1.4 0.2 0.3
1.9 22 2.7 33 3.1 23 3.6
4.8 6.5 7.4 8.6 9.3 6.9 8.7
52 6.2 7.9 8.5 16.4 4.7 5.6
0.0 0.4 0.0 0.1 0.0 0.0 0.1
0.2 0.2 0.3 0.3 0.2 0.3 0.3
0.0 0.0 0.1 0.0 0.0 0.0 0.1
5.4 55 6.2 6.7 5.0 7.4 7.4
1.9 1.9 6.0 3.0 3.9 1.6 1.5
0.4 0.4 0.5 0.6 0.5 0.6 0.8
0.3 0.4 0.6 0.5 0.5 0.2 0.1
0.7 0.5 1.6 1.5 1.0 0.3 0.2
T2 3.8 2 1.7 0.7 3.7 2
0.2 0.2 0.2 0.2 0.8 0.1 0.1
1.7 1.8 2.7 33 2.1 0.9 0.8
3.8 3.6 1.3 2.1 0.9 5.8 1.5
52 2.0 0.1 0.2 0.0 0.7 0.1
0.0 1.8 0.0 0.2 0.0 0.4 0.2
8.0 0.0 0.1 0.4 0.1 0.4 0.1
1.1 1.1 0.0 1.9 3.1 0.8 0.7
52 5.6 2.7 0.0 2.3 1.9 0.9
0.1 0.2 1.0 0.4 0.0 0.2 0.3
6.4 4.7 1.7 3.0 1.6 0.0 2.3
3.8 5.0 4.6 53 5.1 7.6 0.0
2.0 1.5 22 2.0 1.9 1.7 22
1.3 2.8 4.1 2.7 2.6 4.0 5.4
3.5 4.9 4.7 4.6 4.6 6.2 11.6
1.9 1.9 0.9 1.8 0.8 5.0 2.7
0.8 1.0 0.9 0.8 1.1 2.6 3.9
0.3 0.3 0.3 0.2 0.4 0.7 1.1
2.1 3.5 4.9 4.0 3.4 3.7 5.0
0.7 0.8 1.1 0.8 0.9 2.1 2.8
0.7 1.3 1.6 1.3 1.5 1.6 1.9
0.3 0.5 1.0 0.6 0.5 0.8 1.5

(EENX and EENM) (see equations 2.5, 2.10,
2.14,2.18, and 2.21 in Section 2 above).

Clearly, the geographical composition of
countries’ exports has changed significantly
since the beginning of the 1980s. The most
striking development has been the growing
share of the countries that joined the EU in 2004
and 2007, the so-called new Member States



(NMSs). The share of exports going to NMSs
varies a great deal across countries.

Due to space limitations we will only give
a couple of examples of developments in
trade shares over time. In Chart 22 we show
the developments in euro area export shares

Bulgaria 0.4 0.3 0.5 : . .

Czech Republic 27 32 37  to the United Kingdom, Switzerland, Japan,
Eet“m?rk 3‘3‘ gg (3)§ United States, Latin America, non-Japan Asia,
stonia . . .

Latvia 02 04 01 and Sweden between 1980 and 2006. Although
Lithuania 03 02 03 the changes in trade shares are rather gradual,
Hungary 23 2.7 3.5 t the shift b it . ble. W
obnd i 99 37  over time the shifts can be quite sizeable. We
Romania 1.1 1.0 14 see that the share of euro area exports going to
Sweden 3.7 52 5.2 . : :

en itzerland, and Latin America, ha
United Kingdom 19.1 13.8 20.4 Sweden, Sw § d, ) d ca, S
Switzerland 6.3 49 73 decreased over time, while the share of exports to
Japan 3t 10:0 82 non-Japan Asia has grown.
United States 16.8 17.7 18.1
Norway 1.2 4.5 4.2
Canada 1.4 5.9 15 In Chart 23 we show the developments in the
Australia, .
New Zealand ” 17 » German. shares of exports to euro area countries.
CIS countries 3.9 - - We notice that its share of all intra-euro area
atinp ez “p - - export markets, except Spain, has declined over
Asia, non-Japan 11.3 - = . P . . .
Rest of world 133 . . time. This is a result of the ongoing integration
China = 105 107 of new markets into the global economy.
Hong-Kon, - 3.7 0.9 PR .
e The division between intra and extra-euro area

South Korea - 3.6 2.7 o .

Singapore . 2.2 1.6 export shares is illustrated in Chart 25.

Source: ECB staff calculations. In Chart 24 we show the developments in the

1) Cyprus and Malta are included in the euro area.
German shares of exports to the same non-euro

= United Kingdom ~ ----- Latin America =—— Belgium - France == Austria
""" Switzerland ----=- non-Japan Asia eeeee Jreland e Italy -eee Portugal
====Japan == Sweden ==== Greece == Luxembourg  --- Slovenia
—— United States —— Spain s Netherlands ~ ---- Finland
0.25 0.25 0.16 0.16
0.14 R 0.14

0.12 0.12
0.10 ['~. oo
0.08 N mtre T3 ~|0.08
0.06 |+ NN -==|0.06
0.04 / 0.04

0.02 0.02
0.00 LV E T Too 0.00 DYoo P YRSMERI SR BRIZAY .00

1980 1984 1988 1992 1996 2000 2004 1980 ' 1984 1988 1992 ' 1996 2000 2004

Source: ECB staff calculations. Source: ECB staff calculations.
1) The discrete jump in Q1 1995 is due to the introduction of the
new Member States, whose pre-1995 weights are set to zero.
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Chart 24 Germany’s extra-euro area export Chart 26 Spain’s shares of selected intra-euro

market shares over the period 1980-2006 area export markets over the period 1980-2006
(percentages) (percentages)
=== United Kingdom -~ Latin America = Belgium =-= Luxembourg
eeeee Switzerland - Non-Japan Asia s+ee+ Germany ==+ Netherlands
====Japan == Sweden ====[reland <= Austria
United States — Greece @ --- Portugal
~~~~~ France ---- Slovenia
------ Italy --=- Finland
0.12 0.12 0.25 0.25
™ | .
0.10 / 0.10 020 Jaetsl L)L 020
_,/K \ N | -
\_ n
0.08 N 0.08 i
N~/ N/ 0.15 el L 0.15
N bkl ' & o e
0.06 [**=. . SR e 0.06 1 Ly e dededs
o i ) .'."---.., 0.10 & RN ! 4 : R 0.10
0.04 | “teees] 0.04 51 S T
Tl et AN LT 7
0.02 AR e 000 0.05 ML A T TRl 005
LT o p T immin =
[P e
0.00 000 0.0 EEREERER e e S R YRS 0,00
1980 1984 1988 1992 1992 2000 2004 1980 1984 1988 1992 1996 2000 2004
Source: ECB staff calculations. Source: ECB staff calculations.

area destinations as for the euro area in the In Charts 26-28 we show the same variables
previous chart. The developments are similar to  for Spain, which shows somewhat different

those for the euro area. developments in export markets, as compared

Chart 25 Germany’s intra and extra-euro Chart 27 Spain’s shares of extra-euro area
area export market shares between export markets over the period 1980-2006
1980 and 2006
(percentages) (percentages)

mmmm  cXtra-euro area m== United Kingdom -+~ Latin America

swaw  intra-euro area eeee  Switzerland 0 - non-Japan Asia

==== Japan == Sweden
United States
LO i A 10 0.12 0.12
0.9 [|{HHHHEHINHHH TN 0.9
A

0.8 {[{IHHHHEHN TN 0.8 Clg /><\ /—\_ B
L b k. N
07 0.7 008 & \ A~ 0.8
0.6 [|{IHHHIHEHINH I 0.6
0.5 [[{iHHrmr A A N 0.5 0.06
0.4 [ it 0.4
0.3 [[HHHHHHHA I 0.3 s
02 i [T A 02 0.02 ke erreeerenais, 0.02
0.1 [t | 0.1 T et e i s
00 ~rrrrrrrrrrrorrrrrrrrrrree 0.0 0.00 0.00
1980 1984 1988 1992 1996 2000 2004 1980 1984 1988 1992 1996 2000 2004
Source: ECB staff calculations. Source: ECB staff calculations.
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to Germany. As can be seen, the developments

in intra-euro area trade show an increase over
time, especially after Spain joined the EU in the

mid 1980s.



The objective of this section is to illustrate how
the concepts defined in Section 2 and 3 are
applied in the actual projection rounds.'?

Ex ante/ex post trade consistency consists of
two parts. First, different iterations of export
demand are compared. Second, different
iterations of competitors’ prices are compared.
Here iterations refer to the successive updates
of the forecast numbers undertaken within a
forecast round.

Table 6 shows a comparison of three iterations
of the export demand indicator. For each year,
we report under the column heading “WDR _1”
the annual growth rate of the initial set of
export demand indicators, based on an initial
set of external assumptions and an initial set
of country forecasts. The column “WDR_2”
contains a second set of annual growth rates
for export demand, based on a first set of model
forecasts. The column “WDR 3” contains the
figures corresponding to a revised set of external

Belgium 5.6 5.0 51 0.1 6.5
Germany 6.2 5.7 57 0.0 6.5
Ireland 42 3.8 38 0.0 5.8
Greece 6.5 6.1 6.1 0.0 6.6
Spain 55 4.9 49 0.0 6.0
France 5.8 5.5 54 -0.1 6.2
Italy 6.5 6.2 62 0.0 6.9
Cyprus 5.0 4.8 48 0.0 7.1
Luxembourg 53 4.9 50 0.1 6.2
Malta 55 52 51 -0.1 7.0
Netherlands 5.6 52 53 0.1 6.5
Austria 6.6 6.2 63 0.1 6.7
Portugal 55 5.1 52 0.1 6.2
Slovenia 6.6 6.1 62 0.1 6.5
Finland 7.2 6.9 69 0.0 7.0
EA15 5.8 5.6 5.6 0.0 6.5

Source: ECB staff calculations.

assumptions and the corresponding model
forecasts. Finally, the column labelled “Diff”
shows the difference between the “WDR_3” and
“WDR _2”.

As can be seen in Table 6, the differences
between the initial set of assumptions of export
demand (WDR_1) and what is implied by the
corresponding model forecasts, shown in the
second set of columns as WDR_2, are relatively
large. This implies that WDR_2 will now replace
WDR 1 as part of the external assumptions.
A new model simulation (projection) will be
performed and the export demand resulting
from this new projection is denoted WDR 3.
As we can see from the table, the discrepancies
are quite small between iteration “3” and ‘27,
amounting at most to 0.1 percentage points in
absolute terms. This is usually small enough
not to warrant another iteration of the model
simulation. Thus, the export demand assumption
for the new iteration (WDR_2) is very close to
what you get by computing the export demand
indicator using the results from this last model
simulation (projection), i.e. WDR_3. The export
demand implied by the latest model iteration is

12 The numbers in the illustrations are purely for illustrative
purposes and do not belong to any specific actual projection

round.
6.0 59 -0.1 6.5 6.1 6.0 -0.1
6.2 6.1 -0.1 6.7 6.3 62 -0.1
5.5 55 00 6.0 5.7 56 -0.1
6.3 62 -0.1 6.5 6.2 62 00
5.6 55 -0.1 6.4 5.9 58 -0.1
5.9 58 -0.1 6.4 6.0 59 -0.1
6.6 6.5 -0.1 6.9 6.6 6.5 -0.1
6.7 6.7 0.0 6.7 6.4 64 00
5.8 57 -0.1 6.2 5.8 57 -0.1
6.7 6.6 -0.1 7.3 7.0 7.0 0.0
6.0 6.0 0.0 6.4 6.0 59 -0.1
6.3 63 0.0 6.8 6.5 64 -0.1
5.8 57 -0.1 6.0 5.7 56 -0.1
6.2 62 00 6.5 6.2 62 0.0
6.8 6.7 -0.1 6.9 6.6 6.5 -0.1
6.1 6.0 -0.1 6.5 6.2 6.1 -0.1

1) EA1S denotes an unweighted average of the individual country growth rates.
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Belgium 0.7 0.5 04 -0.1 1.6
Germany 0.4 0.5 0.5 0.0 1.6
Ireland 0.2 0.0 0.0 0.0 1.5
Greece 1.0 0.8 0.8 0.0 1.6
Spain 1.1 0.9 0.8 -0.1 1.7
France 1.0 0.8 0.7 -0.1 1.7
Italy 0.6 0.3 02 -0.1 1.7
Cyprus 2.1 2.1 2.1 00 2.0
Luxembourg 1.0 1.0 0.9 -0.1 1.8
Malta 0.9 0.8 0.8 0.0 1.6
Netherlands 0.5 0.4 0.3 -0.1 1.6
Austria 1.2 0.7 0.6 -0.1 1.7
Portugal 1.3 1.2 1.1 -0.1 1.8
Slovenia 1.7 1.4 1.3 -0.1 1.8
Finland 0.5 0.3 0.3 -0.1 1.6
EAL5 0.7 0.6 0.5 -0.1 1.7

Source: ECB staff calculations.

consistent with the export demand assumption
of that iteration, or in other words we have
achieved ex ante/ex post consistency with
respect to the export demand indicator.

Just as for export demand, the same check
for ex ante/ex post trade consistency is
carried out with respect to competitors’

Belgium 1.0 0.6 0.5 -0.1 1.3
Germany 0.8 0.7 0.6 -0.1 13
Ireland 0.4 -0.2 -0.2 0.0 1.1
Greece 12 0.9 0.9 0.0 1.3
Spain 1.3 1.1 1.1 0.0 1.4
France 1.4 12 1.2 0.0 1.5
Italy 1.0 0.6 0.5 -0.1 1.5
Cyprus 1.9 22 22 0.0 1.9
Luxembourg 1.2 1.2 1.1 -0.1 1.6
Malta 1.7 1.5 1.5 0.0 1.3
Netherlands 0.5 0.2 0.1 -0.1 1.3
Austria 1.3 0.8 0.7 -0.1 1.4
Portugal 1.7 1.5 14 -0.2 1.7
Slovenia 22 1.9 1.8 -0.1 1.5
Finland 0.9 0.6 0.5 -0.1 1.3
EA15 1.0 0.8 0.8 0.0 14

Source: ECB staff calculations.

1.0 1.0 0.0 1.7 1.3 1.3 0.0
1.0 1.0 0.0 1.7 1.4 14 0.0
0.7 0.7 0.0 1.7 1.3 1.3 0.0
0.9 0.9 0.0 1.8 1.5 1.5 0.0
1.1 1.1 0.0 1.7 1.4 14 0.0
1.1 1.1 0.0 1.7 1.5 1.5 0.0
1.0 1.0 0.0 1.7 1.4 1.4 0.0
1.5 1.5 0.0 1.9 1.5 1.5 0.0
1.2 1.2 0.0 1.8 1.5 1.5 0.0
0.9 0.8 -0.1 1.8 1.5 1.5 0.0
1.0 09 -0.1 1.7 1.4 1.4 0.0
1.1 1.0 -0.1 1.7 1.4 1.4 0.0
1.3 1.3 0.0 1.7 1.4 1.5 0.1
1.3 1.2 -0.1 1.8 1.5 1.5 00
1.1 1.0 -0.1 1.7 1.3 1.3 00
1.1 1.0 -0.1 1.7 1.4 1.4 00

prices on both the export and the import side.
In Table 7 we present the different iterations
of competitors’ prices on the export side,
whereas Table 8 considers competitors’ prices
on the import side.

As can be seen in Tables 7 and 8, whereas the
differences between the first two iterations are
sizeable, the discrepancies between the last two
iterations are negligible.

1.0 1.0 0.0 1.7 1.4 14 00
1.0 1.1 0.1 1.7 1.4 14 00
0.0 -0.1 -0.1 1.7 1.3 1.3 00
0.9 0.8 -0.1 1.8 1.5 1.5 00
1.2 1.1 -0.1 1.7 1.4 14 00
1.2 1.2 0.0 1.9 1.5 1.5 00
1.1 1.0 -0.1 1.7 1.4 14 00
1.5 1.5 0.0 1.9 1.6 1.6 0.0
1.3 1.3 0.0 1.9 1.6 1.6 0.0
0.9 0.8 -0.1 1.8 1.5 1.5 00
0.9 0.8 -0.1 1.7 1.3 1.3 00
1.2 1.1 -0.1 1.7 1.4 14 00
1.5 1.4 -0.1 1.7 1.4 1.6 02
1.4 13 -0.1 1.8 1.6 1.5 00
1.1 1.1 0.0 1.6 1.3 1.2 00
1.1 1.1 0.0 1.7 1.4 14 00
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The second part of the trade consistency exercise
is cross-trade consistency, which has a direct
economic application. First, in Section 5.2.1., we
analyse cross-country developments in export
market shares. Thereafter, in Section 5.2.2., we
try to associate changes in market shares with
changes in export competitiveness. Lastly, in
Section 5.2.3., we decompose import price
projections into various sub-components.

The discrepancy between the growth rate of
projected exports (X7R) and export demand
(WDR) is an indication of the expected change
in export market shares. A comparison, over
the projection horizon, of exports and export
demand is presented in Table 9.

There are three different columns for each year.
The first column (X7R) shows the projected
growth rates for real exports, the second (WDR)
shows the annual growth rate of export demand
and the third (XSHAR) is the difference between
export growth and world market growth, i.e. the
change in export market shares. A positive
number thus indicates that projected exports
grew faster than export demand, implying a

Belgium 5.0 5.1 -0.1 4.7
Germany 8.0 5.7 23 6.6
Ireland 6.5 3.8 2.7 53
Greece 8.5 6.1 2.4 6.4
Spain 4.4 4.9 -0.5 4.6
France 32 55 =23 55
Italy 2.0 6.2 -4.2 2.4
Cyprus 2.7 4.8 2.1 2.8
Luxembourg 6.3 5.0 1.3 4.6
Malta 6.8 5.2 1.6 6.8
Netherlands 5.4 5.3 0.1 4.0
Austria 7.1 6.4 0.7 6.6
Portugal 6.0 52 0.8 5.8
Slovenia 10.6 6.3 43 9.0
Finland 9.0 6.9 2.1 6.3
EA15 52 5.6 -0.4 5.1

Source: ECB staff calculations.
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gain in export market shares. The last row
(EA15), gives an unweighted average of the
country growth rates.

As can be seen in Table 9, the euro area
(last row) is, in this particular case, projected
to suffer a cumulative loss of almost 2% of its
market shares over the three-year projection
horizon. Among the individual countries we
notice very strong gains in market shares for
Slovenia, whereas the opposite is true for Italy
and Cyprus.

Generally, the changes in market share
(in absolute terms) tend to diminish over the
forecast horizon. In the near term, projections
reflect the country-specific circumstances that
happen to prevail at the moment. However, in
2-3 years time it is normally assumed that growth
will be more or less in line with potential output
and that there are no major asymmetric shocks
to competitiveness. This makes trade growth
forecasts more alike across countries and hence
tends to stabilise market shares towards the end
of the forecast horizon.

It is important to note that we can only interpret
the gain or loss of market shares relative to
the past if the historical market share has

5.7 -1.0 4.9 5.9 -1.0
6.0 0.6 6.2 6.2 0.0
5.3 0.0 5.4 5.7 -0.3
6.2 0.2 5.9 6.2 -0.3
5.5 -0.9 5.4 5.8 -0.4
5.8 -0.3 6.4 6.0 0.4
6.5 -4.1 3.9 6.5 -2.6
6.7 -3.9 3.5 6.4 -2.9
5.6 -1.0 4.4 5.7 -1.3
6.6 0.2 6.6 7.0 -0.4
6.0 -2.0 53 59 -0.6
6.3 0.3 6.8 6.4 0.4
&3 0.3 6.5 5.6 0.9
6.2 2.8 8.6 6.1 2.5
6.7 -0.3 49 6.6 -1.7
6.0 -0.9 5.6 6.1 -0.5



been relatively constant. If there has been a
pronounced trend in a country’s market share
over time, our measure can be misleading.
Since the projection only covers three years,
it might be useful to have a longer perspective
as a benchmark. In Chart 29 we compare, for
each euro area country, the average annual
growth rates of export market shares over the
period 1999-2006 with the annual average
over the projection horizon 2007-2009. This
comparison shows, for example, that the large
projected gains in market shares for Slovenia
are actually in line with previous outcomes and
similar to the market losses of Italy.

Changes in market share should be reflected in
corresponding shifts in export competitiveness.
Hence it is necessary to check and compare the
projections of export market shares with our
forecasts of relative prices (real exchange rates).
When large changes in market shares cannot
be explained in this way, and we are unable
to identify the source of the discrepancy, we
may consider that it is necessary to revise the
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Source: ECB staff calculations.

projections. This leads us to the next part of
cross-trade consistency, the analysis of export
competitiveness.

The discrepancy between the growth rate of
projected export prices (X7D) and competitors’
export prices (CXD) is an indication of the
expected change in export competitiveness.
A comparison, over the projection horizon,
of exports and export demand is presented
in Table 10. For each year, three different
columns are presented. The first column
(CXD) shows the projected rates of growth of
competitors’ export prices, the second (X7D)
gives the annual growth rate of export prices
and the third (XCOMP) show the difference
between the rate of growth of competitors’
export prices and export prices, i.e. the change
in export competitiveness. A positive number
thus indicates that projected competitors’ export
prices grow faster than export prices, implying
a gain in export competitiveness. The last row
(EA15), gives an unweighted average of the
country growth rates.

As can be seen in Table 10, the euro area
(last row) is expected to suffer a cumulative
loss of export competitiveness of almost 2%
over the three years. In Chart 30 we compare,
for each euro area country, the average annual
growth rates of export competitiveness over
the period 1999-2006 with the annual average
over the projection horizon 2007-2009.
It is noteworthy that only Germany, France and
Finland are projected to gain competitiveness
over the entire projection horizon, a development
that is in line with the change in their export
competitiveness between 1999 and 2006.

Ceteris paribus, we would expect there to be
a positive relationship between the change in
export markets (XSHAR), shown in Chart 29,
and export competitiveness (XCOMP), shown
in Chart 30. This is indeed the case for a number
of countries, specifically Belgium, Germany,
Greece, Italy, Malta and Cyprus. Two countries
have increased market shares, despite a loss
in competitiveness, namely Luxembourg and
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Belgium 0.4 2.8 2.4 1.0
Germany 0.5 0.2 0.3 1.0
Ireland -0.1 1.7 -1.8 0.7
Greece 0.8 1.1 -0.3 0.9
Spain 0.8 1.9 -1.1 1.1
France 0.7 0.7 0.0 1.1
Italy 0.2 6.3 -6.1 1.0
Cyprus 2.1 1.5 0.6 1.5
Luxembourg 0.9 2.5 -1.6 1.2
Malta 0.8 32 2.4 0.8
Netherlands 0.3 1.5 -1.2 0.9
Austria 0.6 1.5 -0.9 1.0
Portugal 1.0 3.0 -2.0 1.3
Slovenia 13 2.5 -1.2 1.2
Finland 0.3 1.2 -0.9 1.0
EA15 0.5 2.0 -1.5 1.0

Source: ECB staff calculations.

Slovenia.’* One has to remember that our
measure of competitiveness is a very crude
measure and ignores many important aspects of
competitiveness, as well as the composition of
exports. The purpose of the trade consistency
analysis is not to provide a detailed analysis
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2.7 -1.7 1.3 2.0 -0.6
1.0 0.0 1.4 1.2 0.2
2.4 -1.7 1.3 2.4 -1.0
2.0 -1.1 1.5 2.0 -0.5
1.8 -0.7 1.4 2.1 -0.7
1.5 -0.4 1.5 0.8 0.7
2.0 -1.0 1.4 2.1 -0.7
1.7 -0.2 1.5 22 -0.6
23 -1.3 1.3 2.8 -1.3
24 -1.6 1.5 2.5 -1.1
1.4 -0.5 1.4 1.4 0.0
1.6 -0.6 1.4 1.7 -0.3
1.9 -0.6 1.3 2.0 -0.5
32 -2.0 1.5 2.8 -1.4
0.6 0.4 1.3 0.1 1.2
1.6 -0.6 1.4 1.5 -0.1

of trade, but rather to point out obvious
inconsistencies that may require further study
and explanation in the context of the country
projections.

In this section we present a simple decomposition
of the import deflator projection, measured in
domestic currency (MTD). Import prices are, in
the long run, modelled as a weighted average of
the GDP deflator (YED), competitors’ prices on
the import side, divided into intra and extra-euro
area components (CMD™* and CMD*"?), and
energy prices (PEI), all measured in domestic
currency: !4

MTDLR, (t)= a.- YED, (1) +
B[y CMD™™ + (1-y)- CMD{™"" 1+

(1- o~ PB)-PEI
(5.1)

13 See Appendix A for the correlation between export
competitiveness and export market shares for all euro area
countries.

14 Note that since CMD is a weighted average of trading partners’
export prices, it contains the effects of oil prices to the extent
that these are reflected in a country’s export prices. Oil exporting
countries in Latin America, Asia and the CIS countries are thus
taken into account. The combined weight of these regions is
approximately 10%, depending on the exact weighting scheme
used. However, the Middle East region is not included among
the trading partners.



Belgium 1.0 1.4 0.1 23 3.0 1.2 1.6 0.5

Germany 1.0 1.9 0.3 1.6 3.0 1.2 0.9 -0.3
Ireland 0.4 1.4 0.0 2.5 3.0 0.6 2.7 2.0
Greece 1.1 1.9 -0.3 33 3.0 1.3 0.9 -0.4
Spain 1.2 1.6 0.2 2.6 3.0 1.4 1.6 0.2
France 1.3 1.8 0.2 2.1 3.0 1.5 0.6 -0.8
Italy 1.0 1.3 0.4 2.5 3.0 1.2 2.5 1.3
Cyprus 1.7 2.4 0.6 2.1 3.0 1.9 2.1 0.2
Luxembourg 1.3 1.7 0.3 2.6 3.0 1.5 1.0 -0.5
Malta 1.3 22 -0.5 1.8 3.0 1.4 22 0.8
Netherlands 0.8 1.5 -0.1 2.1 3.0 1.0 1.1 0.1
Austria 1.0 1) 0.5 22 3.0 1.2 1.4 0.2
Portugal 1.4 1.7 0.3 2.6 3.0 1.6 1.3 -0.3
Slovenia 1.5 1.8 0.6 32 3.0 1.7 2.8 1.1
Finland 1.0 1.4 0.6 1.1 3.0 1.2 32 2.0
EA1S5 1.1 1.6 0.2 27 3.0 1.3 1.4 0.1

Source: ECB staff calculations.

In order to have a simple benchmark, we
assume that the weights o and f are the same
for all countries. We set equal & to 0.10 and S
equal to 0.90. In Table 11, we show the average
annual growth rates over the period 2007-09 for
projected import prices (MTD), long-run import
prices (MTDLR), as computed in equation (5.1),
and the difference between the two (DifY).

For all countries, the average projected increase
in domestic import prices (MTD) over the
forecast horizon is somewhat (0.1 percentage
points) above the corresponding long-run
response of import prices (MTDLR), given the
developments in oil and commodity prices, the
exchange rate and competitors’ prices. However,
there are large differences between countries,
with Ireland, Italy, Slovenia, Finland and Malta
showing projected import prices that are higher
than long-run prices, whereas the opposite is
true for France and Luxembourg.
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This paper provides a comprehensive review
of the data and techniques underlying the trade
consistency exercises (TCE) performed during
the regular projection exercises, the BMPEs and
MPEs, conducted by the Eurosystem and ECB.

Were the projection exercises carried out using
a large multi-country model incorporating all
relevant countries simultaneously there would
be no need for a trade consistency exercise.
If properly specified, the model would ensure
that all trade flows and prices were mutually
consistent at any point in time (cross-trade
consistency) and also Dbetween different
iterations (ex ante/ex post consistency).

Obviously, this is not how projections are
obtained in reality. In the BMPE, each national
central bank prepares a projection for its own
country, while during the MPE, the ECB
prepares a projection for each of the euro area
members and an aggregate euro area projection.
This decentralised approach makes it necessary
to introduce procedures to investigate whether
the individual country forecasts are mutually
compatible with regard to foreign trade.
For example an increase in the projected exports
of one country must necessarily be reflected in
higher imports in other countries.

It is the purpose of the TCE to ensure that
individual country projections are consistent
with each other regarding the assumptions
made about the international environment.
Trade consistency is analysed in two parts: first,
the cross-trade consistency part examines the
consistency of the trade projections at any given
point in time; and second, the ex ante/ex post
trade consistency part compares projections
of a given variable across different projection
iterations.

We started by describing in some detail the
different TCE variables (export demand,
competitors’ prices and nominal effective
exchange rates), as well as presenting their
developments over the recent past. Next, we
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introduced the concepts of export market share,
which is defined as the ratio between projected
exports and export demand, and export
competitiveness, defined as the ratio between
projected competitors’ prices on the export side
and projected export prices.

Having discussed the different concepts used
in the TCE, we described the actual data used
in the computation of the TCE variables and
their geographical coverage. We also presented
the export and import shares used, including
weights incorporating third-market effects.

Lastly, having surveyed both the theoretical
concepts and the underlying data, we provided
a fictional example of the TCE analysis in the
projection setting, using the standard set of
tables and some additional material illustrating
the actual developments in export market shares
and export competitiveness in the recent past.

It is important to note that the TCE is only meant
to give an overview of the trade projections
of the different countries and identify patterns
that might be inconsistent or require further
investigation. Thus, the TCE should be seen
as an important complement to country and
area-wide projections and not as a substitute for
a detailed country analysis. In short, the TCE
may give rise to changes in the underlying trade
projections for individual countries in the course
of the different iterations in the projection
exercises of the Eurosystem and the ECB.



In this appendix we report on the correlation
between export market shares and export
competitiveness (see equations (3.1) and (3.7)
above), at the country level.

The Chart shows the average annual growth rates
of export market shares (XSHAR) and export
competitiveness (XCOMP) across euro area
countries during the period 1999-2007. Keeping
other factors constant, we would expect there
to be a positive relationship between changes
in export market shares and changes in export
competitiveness. Apart from Luxembourg and
Slovakia, the chart shows a rather strong positive
correlation (0.59), which supports the theory
that export shares are, at least partly, determined
by competitiveness. The fact that Luxembourg
and Slovakia are outliers in this respect can be
explained by the dominant position of financial
services for Luxembourg and the late entry of
Slovakia into the euro area. This illustrates
the point made earlier that country-specific

x-axis: export market share
y-axis: export competitiveness
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non-competitiveness factors are also potentially
important determinants of the development of
export market shares.

In the Table, we report three different measures
of the correlation between export market shares
and competitiveness over the period 1999-2007,
for each euro area country.

In column one, we show correlations using the
levels of market shares and competitiveness.
We see that most of these correlations are
positive. In the second column we show the
correlation between the quarterly percentage
changes in export markets and competitiveness.
In this case we only have a few positive
correlations. Since quarterly changes are quite
volatile, this measure might not be very useful.
In the last column, we relate annual percentage
changes in export markets and competitiveness.
Most correlations are positive, but we still have
a number of negative correlations, indicating
that exports are not only determined by
relative prices.

Belgium 0.92 -0.33 -0.50
Germany 0.33 -0.13 0.10
Ireland -0.50 -0.17 -0.04
Greece 0.81 -0.06 -0.07
Spain 0.66 -0.16 -0.16
France 0.13 0.02 0.53
Italy 0.96 -0.06 0.34
Cyprus 0.88 -0.24 0.00
Luxembourg -0.81 -0.10 -0.17
Malta 0.60 -0.14 -0.30
Netherlands 0.81 -0.13 0.68
Austria 0.05 -0.22 0.14
Portugal 0.59 -0.16 -0.54
Slovenia -0.75 -0.14 -0.45
Slovakia -0.78 0.26 0.44
Finland 0.16 0.15 0.87
Euro area 0.70 0.05 0.44

Source: ECB staff calculations.
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