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ABSTRACT

This paper studies the importance of price and cost competitiveness for intra- and
extra-euro area trade flows of euro area countries. A standard error correction
framework shows that price competitiveness is a relatively more important driver of
trade flows outside the euro area as compared to those within the monetary union,
especially for exports, that tend to be more sensitive to relative prices than imports.
We consider various measures of competitiveness and conclude that it is difficult to
single out one that outperforms the others. Using an encompassing test, measures
based on labour costs appear to contain relatively more information for trade flows,
particularly for exports outside the euro area.

The key policy implication is that, in order to adjust competitiveness disequilibria
within the monetary union, measures, such as structural policies fostering non-price
competitiveness should be pursued in the deficit countries besides those aimed at price
and cost adjustments.

Keywords: price and cost competitiveness, intra- and extra-euro area trade, error
correction model
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NON-TECHNICAL SUMMARY

Since restoring price competitiveness is usually regarded as essential in external
rebalancing of euro area countries, we seek to uncover the impact of cost and price
competitiveness on goods trade flows of individual euro area countries, distinguishing
between trade within and outside the euro area. We estimate standard export and
import equations over the sample period from the first quarter of 1995 to the third
quarter of 2013 where five different price and cost competitiveness measures are
considered in turn as one of the explanatory variables. These five indicators are based
on consumer price index (CPI), domestic sales producer price index (PPI), gross
domestic product (GDP) deflator, as well as unit labour costs in manufacturing
(ULCM) and total economy (ULCT).

The estimation of intra- and extra-euro area export equations illustrates that price
competitiveness seems to be a relatively more important driver of exports outside the
euro area than within the monetary union, as indicated by the larger number of specifi-
cations for which extra-euro area exports are found to be sensitive to price competi-
tiveness. However, where significant, the magnitude of price competitiveness effect
is larger for intra-euro area exports. Furthermore, when employing a shorter pre-crisis
sample ending with the first quarter of 2008, the number of specifications where price
competitiveness appears significant for intra-euro area exports is larger as compared
to the full sample, pointing out that the global financial crisis may have distorted a
standard relationship between exports and relative prices within the euro area.

For imports, price competitiveness plays a less significant role compared to exports
(even after accounting for energy imports) due to the increasing integration of the euro
area countries in global value chains. The number of specifications for which imports
are sensitive to price competitiveness is found to be larger for extra-euro area imports
(especially when imports net of energy or the sample ending at the onset of the crisis
are considered).

Based on the significance of various measures of price and cost competitiveness, it is
difficult to single out one particular measure that outperforms the others. A widely
used statistical test is employed to judge which price competitiveness indicator is
superior in explaining exports and imports. This test suggests that the indicators based
on relative labour costs (in particular ULCM-based) have higher information content
for trade flows, in particular exports outside the euro area. Broad price-based
competitiveness indicators (namely CPI, GDP deflator and ULCT) appear superior in
the case of intra-euro area exports.

The study also performs a few robustness checks. Inter alia, these include the possible
effect of domestic demand on exports and employ alternative domestic demand
measures accounting for their imports content. Additionally, for imports, we test the
sensitivity of our results based on imports excluding energy. The robustness analysis
confirms the main findings of the study.

Our main policy conclusion rests on the results that relative prices and costs play an
important role for trade flows to countries outside the euro area, whereas relative price
and cost adjustment has more limited effects on the rebalancing process within the
euro area. This suggests that additional measures, such as structural reforms, including
those in domestic product and labour markets and those driving non-price competi-
tiveness, should be pursued in the deficit countries besides those aiming at price and
cost adjustment.
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1. INTRODUCTION

External imbalances faced by some euro area members have triggered an intense
discussion of the problem of restoring competitiveness through cost/price adjustment.
It is thus important to assess exactly how much of the gain in price/cost competitiveness
translates into an increase in exports and a reduction in imports. While most studies so
far have focused on total trade, the present study distinguishes between intra- and extra-
euro area trade, i.e. trade within the euro area and with the rest of the world. Markets
inside and outside the euro area are different with respect to competitive pressures, tastes
of consumers, degree of product differentiation, etc. All these point to the fact that the
effect of price competitiveness is likely to differ in the case of trade inside and outside
the euro area.

Euro area countries are a special case in the sense that approximately half of their trade
occurs within the currency union, where price competitiveness can be restored only
through a painful internal devaluation or by sharing the effort with countries willing to
accept higher inflation. In a situation of a strong euro appreciation, the effort that
member states have to undertake to regain price competitiveness within the currency
union is even higher, as the nominal appreciation will exert downward inflationary
pressures also in surplus countries. Furthermore, in these surplus countries, economic
agents acting in a competitive environment may change prices in relationship to those
of foreign competitors by adjusting mark-ups, which makes the achievement of price
competitiveness gains even harder.

From a theoretical point of view, it is not straightforward a priori whether the adoption
of the common currency would act in the direction of an increased impact of price
differential on trade or, on the contrary, would imply a less important role of price and
cost competitiveness indicators. On the one hand, being part of the currency union can
generate a boost in commercial linkages (Frankel and Rose (1998)), and the euro area
has exhibited increased commercial integration since the launch of the euro. Blanchard
and Giavazzi (2002) show that integration in the goods market has led to an increase in
the elasticity of demand for each good. Also, the ECB (2013) shows that the sectoral
breakdown of exports is relatively similar across euro area countries, and this similarity
has gradually increased since the inception of the euro. If goods traded within the euro
area are similar to each other, in other words substitutable, this could raise the impact
of price differentials on trade within the monetary union.

On the other hand, competitive pressures on markets outside the euro area are likely to
be stronger possibly due to relatively cheaper local producers or a more prominent
presence of exporters from emerging markets. This could act in the direction of higher
trade sensitivity to relative price changes for sales outside the euro area. The difference
between intra- and extra-euro area trade elasticity to price and cost competitiveness
indicators is ultimately an empirical problem.

The purpose of this paper is twofold. First, it provides empirical evidence on the
importance of relative prices for intra- and extra-euro area trade flows. We estimate
intra- and extra-euro area export and import equations for each euro area country in
order to assess the price sensitivity of underlying trade flows within a country-specific
setting, given that each country exhibits particularities in terms of the export basket,
market diversification, integration with the rest of the euro area, etc. Second, it considers
various measures of price/cost competitiveness to investigate whether there is a
particular indicator that outperforms the others in terms of relevance for trade flows. To
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our knowledge, this is the first attempt so far to examine determinants of intra- and
extra-euro area exports and imports on a cross-country basis.

The results suggest that price competitiveness seems to be a relatively more important
driver for exports outside the euro area than for exports within the monetary union.
Regarding the former, we find that real appreciation of the euro against the currencies
of its main trading partners appears to have a substantial negative effect on exports of
most of the euro area countries in the long run, whereas the immediate effect appears to
be relatively less important. For imports, the relative prices/costs play a less significant
role compared to exports (even after accounting for energy imports), also in line with
the findings of Christodoulopoulou and Tkacevs (2016) for aggregate trade. The global
financial crisis appears to have distorted the standard relationship between exports and
relative prices within the euro area and to have impacted the relationship between
imports and price competitiveness.

The statistical encompassing test, performed to judge which harmonised
competitiveness indicator (henceforth, HCI) is superior in explaining import and export
patterns, indicates that indicators of cost competitiveness and even more so ULCM-
based HCls appear to contain some extra information for trade flows as compared to the
other considered measures. This holds true especially in the case of extra-euro area
exports. On the other hand, in the case of intra-euro area exports, broad price-based
HCls (namely, CPI, GDP deflator and ULCT) appear as "best", indicating the need for
broad structural reforms to moderate costs, since intra-euro area exports cannot benefit
from euro nominal depreciation to the same extent as extra-euro area exports. The
results of previous studies comparing performance of different HCI measures in
explaining trade flows are mixed (Marsh and Tokarick (1996), Clostermann (1998),
Ca' Zorzi and Schnatz (2007)). However, these studies do not distinguish between extra-
and intra-area flows in contrast to the present one.

The key policy implication of the paper rests on the main empirical finding that relative
prices play an important role for trade flows to countries outside the euro area, whereas
relative price adjustment has more limited effects on the rebalancing process within the
euro area. This suggests that in order to adjust competitiveness disequilibria within the
monetary union, additional measures, such as structural reforms with an impact on
productivity and more generally on non-price competitiveness, should be pursued in the
deficit countries besides those aiming at price and cost adjustment. At the European
level, policy makers have been stressing the importance of structural reforms that would
boost potential growth through improved functioning of labour and product markets and
promotion of scientific and technological progress (see European Commission (2015)).
Also, recent studies on drivers of competitiveness emphasise the fundamental role of
productivity for the ability of firms to export and the role of optimum allocation of
resources through tailored policies (Lopez-Garcia and di Mauro (2015)).

The remainder of the paper is structured as follows. Section 2 reviews the related
literature. Section 3 presents the main stylised facts regarding intra- and extra-euro area
trade patterns of individual euro area countries as well price and cost competitiveness
developments. Section 4 describes the data and methodology used in the study. Section
5 provides the estimation results of intra- and extra-euro area export and import
equations respectively. Section 6 concludes.
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2. LITERATURE REVIEW

There is a vast literature dealing with euro area export and import performance.
However, most likely due to data constraints, there is a limited number of studies
analysing euro area trade inside and outside the monetary union (see Table Al in
Appendix for a short summary of findings). Furthermore, the results of the empirical
literature appear to be very much sample, country and model dependent. The absolute
magnitude of export and import elasticity with respect to price/cost competitiveness
is mostly found to lie between 0 and 1, both on the aggregate level and when trade is
broken down by destination®.

The relatively scarce literature on intra- versus extra-euro area dimension of exports
contains some evidence of intra-euro area export flows being more sensitive to relative
price movements. Stahn (2006) showed that in the case of Germany intra-euro area
exports exhibit higher sensitivity to price competitiveness (elasticity of 0.9) than
extra-euro area exports (elasticity of 0.6) over a long sample starting in 1980. A higher
price elasticity of intra- as compared to extra-euro area exports is also documented by
Pluyaud (2006) in the case of France (0.9 versus 0.5). Bayoumi et al. (2011) find that
intra-euro area exports of a panel of 11 euro area countries are far more sensitive to
price competitiveness than extra-euro area exports, and this difference has increased
since the inception of the EMU due to increased integration and smaller exchange rate
variability. On the other hand, Stahn (2006) shows that while the effect of price
competitiveness on German exports is significant in the sample starting in 1980, it
appears to be much less important in a shorter sample (starting in 1993). Lower
sensitivity in the more recent period is ascribed to the shift in favour of less price-
elastic export products (e.g. capital products) in the German export structure. Another
explanation is a change in the pricing behaviour of German exporters who are better
prepared to adjust their margins as prices change. Not all studies point to a higher
intra-euro area price elasticity of exports. Estrada et al. (2004) estimate the relative
price elasticity of Spanish exports to the euro area to be somewhat lower as compared
to exports to third countries.

Regarding imports, some studies have shown that extra-euro area imports appear to
be somewhat inelastic to relative prices when comprising energy items, whereas price
elasticities of extra-euro area imports appear comparable to intra-euro area ones when
the former excludes imports of energy. Among these studies, Stirbock (2006)
eliminates energy imports from extra-euro area imports and finds for the case of
Germany that relative prices appear significant for intra-euro area imports only. The
magnitude of intra-euro area import price elasticity was found to have increased (1.3
in a more recent sample versus 0.7 over a longer sample), due to somewhat stronger
price competition after the creation of the monetary union. In the case of France,
Pluyaud (2006) estimates relative price elasticities of both intra-euro area imports and
extra-euro area non-energy imports to be high (2.2 and 1.7 respectively when demand
elasticity is restricted to be equal to unity, and 0.7 and 0.8 respectively when demand
elasticity is not restricted). Extra-euro area energy imports appear to be insensitive to
relative prices. Relative price elasticities of Spanish imports, estimated by Estrada et
al. (2004) within the framework of a macro econometric model, are somewhat lower:
0.52 for intra- and 0.48 for extra-euro area imports respectively?.

! Studies employing firm-level data usually find these elasticities to be above 1 (see Berthou et al. (2015)).
2 Developments in oil prices are controlled for in extra euro area import equations.
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Anderton et al. (2005) and Dieppe and Warmedinger (2007) provide an alternative
way of looking at the reaction of imports to relative price developments by
incorporating a substitution effect between intra- and extra-euro area imports. Dieppe
and Warmedinger (2007) use various simulations within the ECB's Euro Area-Wide
Model (AWM) and show that at least over the first two years after a nominal
appreciation of the euro, euro area total imports tend to be below the baseline. This
reflects the substitution effect away from intra-euro area imports to extra-euro area
imports, complemented by a lower domestic activity effect from currency
appreciation. This drop in imports, in contrast to what economic theory would predict,
is ascribed to a high import content of exports with the latter having the tendency to
shrink after a nominal appreciation. Anderton et al. (2005) also found evidence of
substitution between intra- and extra-euro area imports due to a change in their relative
price levels. Furthermore, they explicitly introduce a term capturing exchange rate
volatility into import equations that is found to shift trade towards lower-volatility
regions. Hence, the launch of the euro, by eliminating exchange rate volatility within
the monetary union, should have increased intra-euro area imports by substituting
away from extra-euro area imports®.

Only a minor number of studies compare the impact of alternative measures of cost
and price competitiveness on exports/imports. Bayoumi et al. (2011) explore the
differences in elasticities among various competitiveness indicators and conclude that
real effective exchange rates (REER) using as deflators wholesale price indices (WPI),
export unit values (XUV) and unit labour costs in manufacturing (ULCM),
outperform CPIl-based ones in terms of their statistical significance. This finding
applies to both intra- and extra-euro area exports. Marsh and Tockarick (1996),
Clostermann (1998) and Ca' Zorzi and Schnatz (2007) apply a more formal test to see
which competitiveness indicator is more relevant in explaining export flows (though
they ignore the intra- versus extra-euro area dimension). They all employ an in-sample
performance test, whereby they include two (or several) alternative HCIs and gauge
their information content relative to each other. Marsh and Tokarick (1996) and
Ca' Zorzi and Schnatz (2007) do not give priority to any of the competitiveness
indicators in their studies of exports in the G7 countries and euro area respectively.
On the other hand, indicators based on broad price measures (CPl and total
expenditure deflator) are found superior to others in Clostermann (1998) for the case
of the German exports.

3 ECB (2013) suggests that other factors, such as the rise of China and other emerging markets and an increase
in participation in global value chains have dominated the trade patterns.




THE ROLE OF PRICE AND COST COMPETITIVENESS FOR INTRA- AND EXTRA-EURO AREA TRADE OF EURO AREA COUNTRIES

3. STYLISED FACTS

This section presents the main stylised facts regarding intra- and extra-euro area trade
patterns and trade balances of individual euro area countries, as well as price
competitiveness developments based on various relative price and cost measures. It
disentangles the role of intra- versus extra-euro area trade in current account
adjustments in the euro area and discusses the importance of price competitiveness in
this regard.

Intra- and extra-euro area trade account for almost half of euro area trade volume each,
but their relative importance varies considerably among individual euro area
countries. As shown in Tables 1 and 2, extra-euro area trade in goods is particularly
important for countries that are geographically closer to non-euro area countries, in
particular for Finland, Estonia, Ireland, Latvia and Greece. This also holds for
Germany, which managed to gain substantially from the rise of emerging markets and
their growing demand for German capital goods, and Italy owing to its growing trade
with the new EU Member States in terms of intermediate goods*. Due to their
proximity to non-euro area countries, Malta and Cyprus exported mostly to trading
partners outside the euro area, while their share of imports from outside the euro area
declined over time.

The share of intra-euro area exports and imports has declined in most euro area
member states since the beginning of the 2000s (Tables 1 and 2)°. As a result, in more
than half of the euro area countries this share fell below 50% by 2013. This trend is
predominantly evident since the 20072008 financial crisis, as the drop in intra-euro
area export and import shares tends to be larger than that prior to the crisis. On the
other hand, countries such as Estonia, Slovenia and Slovakia exhibited a large drop in
intra-euro area export shares prior to the crisis, which might be related to a marked
rise in their relative prices/costs compared to their intra-euro area partners, as
discussed below.

Trade with non-euro area countries has been more dynamic in the aftermath of the
international financial crisis, spurred by robust economic growth of emerging markets
and their relatively higher resilience to economic turbulences during the crisis. The
fall in output observed in the euro area since the onset of the economic crisis and the
associated collapse in imports led many euro area member states to seek alternative
markets for their products outside the euro area, implying a shift in the pattern of
external trade towards third countries.

4 ltaly, together with Germany, has been largely involved in the emergence of international production
networks in Central and Eastern Europe, mainly in intermediate goods. Trade within supply chains may have
proved more resilient during the crisis. See for details Altomonte and Ottaviano (2009). Also, since the crisis
Italian export growth has been mainly benefited by the demand from the rest of the world in relative terms
(see Tressel and Wang (2014)).

5 See also ECB (2012).
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Table 1

Intra- and extra-euro area exports of goods
(percent of total exports)

Country 2000 2007 2013 Intra-euro area exports
intra-euro  extra-euro| intra-euro  extra-euro| intra-euro  extra-euro 2007 vs 2013 vs
area exports area exports| area exports area exports| area exports area exports 2000 2007
Austria 58.1 41.9 54.6 454 53.1 46.9 -35 -15
Belgium 62.5 375 62.8 37.2 56.8 43.2 0.3 -6.0
Cyprus 35.0 65.0 51.1 48.9 38.7 61.3 16.1 -12.4
Germany 45.5 54.5 43.8 56.2 36.8 63.2 -1.6 -7.1
Estonia 48.6 51.4 31.5 68.5 30.7 69.3 -17.1 -0.8
Spain 61.1 38.9 57.8 42.2 50.4 49.6 -3.3 -7.4
Finland 38.3 61.7 32.8 67.2 31.2 68.8 -5.5 -1.6
France 50.9 49.1 51.3 48.7 46.6 53.4 0.4 4.7
Greece 44.6 55.4 435 56.5 32.0 68.0 -1.1 -11.5
Ireland 40.6 59.4 41.2 58.8 36.8 63.2 0.6 —4.4
Italy 48.4 51.6 46.3 53.7 39.9 60.1 -2.1 —6.4
Luxembourg 74.4 25.6 70.9 29.1 735 26.5 -35 2.6
Latvia 36.9 63.1 35.3 64.7 30.6 69.4 -1.6 —4.7
Malta 25.8 74.2 32.7 67.3 33.8 66.2 6.9 1.1
Netherlands 64.5 35.5 61.1 38.9 59.4 40.6 -3.3 -1.7
Portugal 66.7 33.3 67.0 33.0 60.3 39.7 0.3 —6.7
Slovenia 61.0 39.0 52.0 48.0 52.3 47.7 -9.0 0.2
Slovakia 57.1 42.9 51.1 48.9 44.3 55.7 -6.0 —6.8
Sources: Eurostat and authors' calculations.
Table 2
Intra- and extra-euro area imports of goods
(percent of total imports)
Country 2000 2007 2013 Intra-euro area imports
intra-euro  extra-euro intra-euro  extra-euro intra-euro  extra-euro 2007 vs | 2013 vs 2007
area imports area imports | area imports area imports | area imports area imports 2000
Austria 67.0 33.0 68.0 32.0 63.4 36.6 11 —4.6
Belgium 57.5 42.5 59.3 40.7 55.9 44.1 1.8 -3.5
Cyprus 44.8 55.2 55.3 447 59.8 40.2 105 45
Germany 45.5 54.5 45.8 54.2 44.8 55.2 0.3 -11
Estonia 48.6 514 41.7 58.3 37.6 62.4 -6.8 4.1
Spain 56.9 43.1 53.1 46.9 45.6 54.4 -3.8 -7.5
Finland 39.2 60.8 38.6 61.4 38.2 61.8 -0.6 -04
France 55.6 44.4 58.3 41.7 56.6 43.4 2.7 -1.7
Greece 52.4 47.6 48.2 51.8 36.6 63.4 —4.2 -11.6
Ireland 26.3 73.7 28.1 71.9 27.3 72.7 1.9 -0.8
Italy 50.1 499 47.2 52.8 44.7 55.3 -2.9 -2.5
Luxembourg 78.5 215 70.0 30.0 76.1 23.9 -8.5 6.1
Latvia 46.7 53.3 44.5 55.5 41.1 58.9 -2.2 -3.4
Malta 51.3 48.7 57.3 42.7 56.4 43.6 6.0 -0.9
Netherlands 39.2 60.8 39.3 60.7 33.6 66.4 0.1 -5.6
Portugal 67.4 32.6 69.7 30.3 65.8 34.2 2.3 -4.0
Slovenia 64.0 36.0 62.8 37.2 53.6 46.4 -1.2 -9.2
Slovakia 46.0 54.0 41.9 58.1 41.6 58.4 —4.1 -0.3

Sources: Eurostat and authors' calculations.
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Current account dynamics witnessed heterogeneous developments across euro
area member states since the inception of the euro. Prior to the 2007-2008
financial crisis, growing imbalances of deficit countries were to a large extent
driven by deteriorating intra-euro area goods trade, reflecting considerable price
competitiveness losses vis-a-vis other euro area trading partners (see Table 3)°.
Surplus countries largely saw improvements in their current account balances
mainly on account of gains in trade with countries outside the monetary union.
The pre-crisis pattern of growing imbalances in the deficit countries was reversed
on the back of positive developments in both extra- and intra- euro area trade, with
the extra-euro area trade correction contributing more in the cases of Cyprus,
Estonia, Ireland, Latvia and Slovakia’. The unwinding of external imbalances in
the deficit countries was triggered by the collapse in domestic demand (largely
visible in the declining path of intra-euro area imports ratio to GDP; see Table A3
in Appendix) and subsequently by improving export performance (evident mainly
by the growing ratio of extra-euro area exports; see Table A2 in Appendix). The
above described patterns hold if balances net of energy are analysed (see Table A4
in Appendix).

Table 3
Current account balances (CA) and intra- versus extra-euro area goods trade balances
(percent of GDP)

Country 2000 2007 2013 2007 vs 2000 2013 vs 2007
CA| intra-| extra- CA| intra-| extra- CA| intra-| extra- CA| intra-| extra- CA| intra-| extra-
balance euro euro| balance euro euro| balance euro euro| balance euro euro| balance euro euro
area area area area area area area area area area
trade| trade trade| trade trade| trade trade| trade trade| trade
balance| balance balance| balance balance| balance balance| balance balance| balance
Austria -0.73| -4.72 2.33 351| -5.67 5.93 2.70| -5.44| 3.66 42| -1.0 36/ -08 0.2 -2.3
Belgium 4.03 6.73| -2.08 1.89 5.71| -1.49| -1.56 2.92 0.78 2.1 -1.0 0.6 -35 -2.8 2.3
Cyprus -5.38| -13.60| -15.78| -11.73| -18.52| -14.47| -1.88| -13.68| -6.02| -6.4| -4.9 1.3 9.9 4.8 8.5
Germany -1.73 1.33 1.63 7.45 2.92 5.18 7.52 0.13 7.31 9.2 16 35 0.1 -2.8 2.1
Estonia -5.37| -891| -9.46| -15.95| -13.79| -7.04| -1.00| -7.34 0.08| -10.6 -4.9 2.4 14.9 6.5 7.1
Spain -3.96| -3.16| -3.84| -10.00| -4.19| -5.24| 0.78| 046/ -1.88 6.0/ -10f -14 10.8 4.7 3.4
Finland 7.78 3.43 6.16 426/ -0.69 4.44| -1.07| -2.37 153 -35 4.1 -1.7 -5.3 -1.7 -2.9
France 123 -1.62 0.81| -1.00] -3.11 0.40| -1.35| -4.20 0.55 -2.2 -15 -0.4 -0.3 -1.1 0.1
Greece —7.70| -9.69| -7.44| -1461| -9.23| -9.07| 0.75| -4.62| -6.13| 6.9 05 -16 154 4.6 2.9
Ireland -0.36| 18.39 8.39|] -5.34| 10.14 4.26 6.61| 11.05( 11.28 -5.0 -8.2 4.1 120 0.9 7.0
Italy -0.20| -0.28 0.48| -1.28/ -0.51| -0.09 1.01| -0.34 2.27 -1.1 -0.2 -0.6 2.3 0.2 24
Luxembourg | 13.22| -13.34| -1.48| 10.09| -6.64| -3.41 5.19| -10.18/ -2.05| -3.1 6.7] -19| 49 -35 14
Latvia -4.89| -10.36| -6.76 —22.40 -13.66| -11.09| -0.82| -9.24| -1.31| -175 -3.3 4.3 21.6 4.4 9.8
Malta -12.18| -27.95 3.95| -6.15| -21.34 3.69 142 -22.21| -2.27 6.0 6.6 -0.3 7.6 -0.9 -6.0
Netherlands 2.04| 16.75| —12.98| 6.72| 18.23| -10.92| 10.38| 24.44| -15.38 4.7 15 2.1 3.7 6.2 -45
Portugal -10.34| -9.18| -4.21| -10.10| -9.59| -3.28 0.51| -5.22| -0.33 0.2 -0.4 0.9 10.6 4.4 2.9
Slovenia -2.69| -5.78| -1.20( -4.17| -8.78 5.68 6.30 -0.18 1.63 -15 -3.0 6.9 105 8.6 -4.0
Slovakia -3.41| 4.46| -8.72| -531 6.08| -8.55 2.14| 4.43| 043 -19 1.6 0.2 75 -16 9.0

Sources: Eurostat and authors' calculations.

6 Deficit countries include countries that registered a current account deficit in the year 2007: Cyprus, Estonia,
Spain, France, Greece, Ireland, Italy, Latvia, Malta, Portugal, Slovenia and Slovakia. Surplus countries
include countries that registered a current account surplus in 2007: Austria, Belgium, Germany, Finland,
Luxembourg and the Netherlands.

70Owing to the positive contribution of extra-euro area trade in recent correction of current account deficits,
the unweighted average of extra-euro area current account balance as a percent of GDP stood close to zero at
the end of 2013.
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Chart 1

Decomposition of CPI-based HClIs
(percentage change Q1 2000—-Q4 2007;
contributions in percentage points)
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Sources: ECB and authors' calculations.

The remaining part of this section sheds some light on the developments and the
role of price competitiveness in the external adjustment in the euro area. Overall,
various price and cost competitiveness measures, i.e. various harmonised
competitiveness indicators (HCIs)®, point to similar developments in price/cost
competitiveness, apart from the HCI based on unit labour costs in manufacturing
(ULCM), which conveys a somewhat different message in a number of cases. In
Cyprus, Greece, Ireland, Italy, Luxembourg and Malta, the ULCM-based HClIs
deviated considerably from other indicators in the first decade of the 2000s; also,
Germany and Finland recorded some temporary deviations.®

Chart 2
Decomposition of ULCM-based HCls
(percentage change Q1 2000-Q4 2007;
contributions in percentage points)
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Sources: ECB and authors' calculations.

Charts 1 and 2 present the decomposition of the change in the CPI-based and ULCM-
based HClIs into separate contributions from changes in the nominal effective
exchange rate (NEER) and relative prices/costs with respect to trading partners within
and outside the euro area. Based on these two different HClIs, in the period before the
crisis, almost all euro area countries (except Germany, Austria and Finland) were
faced with large losses in their price competitiveness. These losses are to a large extent
attributable to nominal appreciation of the euro, as well as in the case of the deficit
countries to stronger increases in their relative costs and prices as compared to trading
partners both within and outside the monetary union. The same patterns can be broadly
observed when the rest of the HCIs are employed, and the relevant results are
presented in Charts Al to A3 in Appendix. In the deficit economies, a larger real
appreciation was recorded in terms of labour costs-based HCls, in particular when the
ULCM were considered. This reflected rising wages in excess of productivity, as

8 For a thorough discussion on the merits and shortcomings of different HCls, see Ca' Zorzi and Schnatz
(2007), and Schmitz et al. (2012).

9 Several institutions raised concerns regarding the appropriateness of using the ULCM-based HCls to gauge
a country's external competitiveness. Deutsche Bundeshank (1998) considers that a possible source of ULCM-
based HCI deviation from other indicators is the different degree of change towards capital intensive
production across trading partners. For the case of Italy, Giordano and Zollino (2015) suggest that the
divergent path of the ULCM-based HCls is attributable to the different degrees of production offshoring and
outsourcing across trading partners.
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capital inflows prior to the crisis were channelled largely into the non-tradable sector,
fuelling domestic demand growth.

On the other hand, Germany, Austria and Finland were faced with declines in relative
intra- and extra-euro area labour costs, which were strong enough to counteract the
nominal exchange rate appreciation of the euro and led to decline in the ULCM-based
HClIs. Germany experienced price competitiveness gains within the euro area by
managing its production costs. Productivity grew faster than wages in the pre-crisis
period, in contrast to the trend observed in most of the deficit countries, keeping ULC
contained. Moreover, comprehensive labour market reforms that led to wage
moderation and the outsourcing of some parts of the production chain to low cost
trading partners also contributed to lower production costs.

In the wake of the crisis, price competitiveness improvements across the euro area
countries have largely been driven by reducing relative costs vis-a-vis non-euro area
countries, while the contribution of cost cutbacks relative to euro-area trading partners
was smaller (see Charts 3 and 4). The nominal depreciation of the euro has also
contributed to lowering relative costs.

Chart 3 Chart 4
Decomposition of CPI-based HClIs Decomposition of ULCM-based HClIs
(percentage change Q1 2008-Q4 2013; (percentage change Q1 2008-Q4 2013;
contributions in percentage points) contributions in percentage points)
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Sources: ECB and authors' calculations. Sources: ECB and authors' calculations.

Deficit economies witnessed significant gains in price and cost competitiveness, in
particular when measured by unit labour costs in total economy (ULCT) and ULCM-
based HClIs. This is attributable to labour shedding and wage cuts and, where
implemented, a shift from labour taxation to consumption taxation (in countries such
as Slovenia, Portugal, Greece, Ireland and Spain, with the latter two countries
decreasing social security contributions)!®. This shift in the taxation burden from

10 Bernardi (2013) reports that for the period 2010-2014, a real total tax shift, i.e. a change in the composition
of the revenue side of the budget, consisting of increases in indirect taxes together with reductions in direct
taxes and/or social security contributions, can be observed in such eight countries as Luxembourg, Finland,
Slovenia, Germany, Portugal, Austria, Greece and Italy as a consequence of the increase in indirect taxes,
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labour to consumption also explains why price competitiveness improvements,
measured by price indices rather than labour cost indices, have so far been limited.

The nature and the speed of adjustment have been different across deficit countries.
In some cases, labour cost correction has occurred mainly via productivity gains
through labour shedding (that was particularly evident in Spain and Portugal). In a set
of countries, it resulted largely from a fall in compensation per employee (Greece and,
at the onset of the crisis, Latvia). A more balanced composition of factors driving
ULC improvement has thus far been observed in Irelandl. All in all, an increase in
productivity coupled with a fall in wages has pushed labour costs sharply below the
pre-crisis levels.

By contrast, some of the surplus countries (in particular Austria, Belgium,
Luxembourg and Finland) as well as Italy witnessed increasing ULCM-based HClIs
especially with respect to their intra-euro area trading partners. The surplus countries
witnessed positive growth in their total ULC in the post crisis period, driven mainly
by robust annual compensation per employee growth of around 2% on average. The
case of Italy has already been thoroughly examined by Giordano and Zollino (2015)
pointing at stagnating productivity coupled with increasing labour costs, as Italy was
less able to take advantage from rising global value chains and labour outsourcing in
comparison to other big industrialised EU economies, such as Germany.

In a nutshell, these stylised facts point to a shift in trade patterns towards extra-
euro area trade in the aftermath of the international financial crisis. Prior to the
crisis, the deficit economies witnessed large current account deficits due to the loss
of price competitiveness vis-a-vis their intra- and extra-euro area trading partners,
as domestic costs rose faster than productivity in relative terms. The rebalancing
was feasible via a collapse in imports and a surge in extra-euro area exports,
facilitated by, among other avenues, a moderation in compensation per employee
and a rise in productivity*?. On the other hand, prior to the crisis, surplus countries
gained competitiveness by keeping labour costs moderate, both with respect to
extra- and intra-euro area trading partners, as productivity grew stronger than
wages. However, in the wake of the crisis, surplus countries lost part of their
competitive advantage, as wages increased at a constant pace, especially vis-a-vis
their intra-euro area partners, with the role of productivity being smaller.

coupled with a reduction in social security contributions (or direct taxes in the cases of Luxembourg and
Italy). On the other hand, a partial tax shift, i.e. an increase (reduction) in total taxes, achieved by means of
an increase (reduction) in indirect taxes (direct taxes and/or social security contributions), was reported in
Estonia (direct taxes and social security contributions), France and Malta (indirect taxes), and Spain (social
security contributions). Social security contributions as share of GDP fell in Finland, Slovenia, Ireland,
Germany, Estonia, Portugal, Austria, Greece, Italy and Spain.

11 For a more detailed discussion of factors driving a fall in ULC refer to Kang and Shambaugh (2015).

12 Recent studies also emphasised the role of declining domestic demand for export growth via the search of
new markets (see Esteves and Rua (2013), and Bobeica et al. (2016)).
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4. DATA AND METHODOLOGY DESCRIPTION

In this study, we explore the impact of cost/price competitiveness on exports and
imports of 18 individual euro area member states (excluding Lithuania). We employ
a standard econometric framework where exports (imports) of goods are explained by
their traditional determinants, i.e. foreign demand (domestic demand) and relative
price indices, also investigating short and long run dynamics. Regarding imports, we
also account for the import content of exports by including exports in import
equations. All the variables are on a quarterly basis, seasonally adjusted and expressed
in logarithms. The time period used in the estimations is first quarter of 1995 to third
quarter of 201313,

Real exports (imports) are expressed as volume indices of goods only, since the
intra/extra euro area breakdown of exports (imports) of services is not available*.
Export and import data are collected from Eurostat External Trade Statistics. The
HCls are based on relative measures of CPI, domestic sales producer price index
(PPI), ULCM, ULCT and GDP deflators against the other 17 countries of the euro
area in the case of intra-euro area trade and against the 19 most important trading
partners of the euro area®® in the case of extra-euro area trade. The foreign demand
index is computed as a geometric weighted average of import volumes of the trading
partners (see Hubrich and Karlsson (2010)). The data needed for calculations of
import-adjusted domestic demand and import volumes excluding energy are taken
from Eurostat®.

We follow the two-step Engle and Granger procedure, whereby in the first stage we
estimate the long-run cointegration relationships after having tested for the presence
of unit roots!’, and in the second stage we estimate short-run dynamic equations in
the form of error correction models (ECMs), with deviation from the long-run
equilibrium being fed into the ECM.

In the case of exports, the following long-run specification was employed:
logX; = ag + a;logFD; + a,logHCI; + u; 1)

where logX; is the logarithm of export volume of goods at time t, logF D, stands for
the logarithm of index of foreign demand at time t, and logH CI, denotes the logarithm
of one of the relative price and cost competitiveness measures mentioned above,

whereby an increase denotes an appreciation; U, is a temporary deviation of exports

13 For Austria and Finland, the sample period starts in the first quarter of 1996, for Luxembourg in the first
quarter of 1999, for Cyprus, Malta, Slovenia, Slovakia and Estonia in the first quarter of 2000.

14 Furthermore, the use of trade in services would most likely result in a poor fit, as previously documented,
albeit on the aggregate level, by Christodoulopoulou and Tkacevs (2016), and Giordano and Zollino (2015),
suggesting that services trade determinants may appear broader as compared to goods trade.

15 Australia, Canada, China, Denmark, Hong Kong, Japan, Norway, Singapore, South Korea, Sweden,
Switzerland, the Czech Republic, the United Kingdom, the United States, Hungary, Lithuania, Poland,
Bulgaria and Romania. In this study, Lithuania is still treated as one of the most important trading partner
countries outside the euro area (see also the first sentence of Section 4).

16 Real imports excluding energy were computed by dividing total imports at current prices by the respective
unit value index. We divided imports of the SITC Rev. 3 Section 3 proxying for energy with the respective
unit value index. This yields total imports and energy imports at constant prices. As a final step, we subtracted
energy imports at constant prices from total imports at constant prices to get imports excluding energy.

17 We perform two distinct unit root tests: the augmented Dickey—Fuller (ADF) test and the Kwiatkowski—
Phillips—Schmidt—-Shin (KPSS) test for the set of variables used both in levels and in first differences. The
results are largely consistent across the tests, pointing to the presence of a unit root in all variables, suggesting
that they can be further treated as I (1). Results are available upon request.
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from their long-term cointegration relationship. a; is expected to be positive and close
to 1, since a country is expected to have a stable export market share in the long term.
As worsening of price competitiveness is likely to be negatively associated with
exports, a, is expected to be negative.

The specification of the short-run export equation is the following:
AlogX: = Bo + B1i Z?:l AlogX,_; + Bai Z?:o AlogFD,_; +
Bai Xi_o AlogHCl,_; + yue_q + & (2)

where y is related to the speed of export adjustment towards the long-run equilibrium,
and B, are the short-term coefficients to be estimated. A denotes first differences of
variables.

Similarly, the following long-run equation has been estimated for imports:
lOth = 00 + ellOgDDt + ezlogHCIt + 63l0gXt + wt (3)

where logM, represents the logarithm of import volume of goods at time t,
logDD, denotes the logarithm of domestic demand at time t, logH CI, stands for one
of the relative price and cost competitiveness measures, log X, denotes the logarithm

of export volume of goods and services, while @, is a temporary deviation of imports

from their long-term cointegration relationship. All of the elasticities are expected to
be positive.

The short-run equation for imports is the following:
AlOth = 60 + 61i Z?:l Aloth_i + 621: ?=0 AlOgDDt_i +
3 Zf:o AlogHCI_; + 84; i AlogX,—; + pw_q + & (4)

where ¢ denotes the speed of adjustment of imports of goods towards their long-run
equilibrium, and & are short-term coefficients.

We make use of two types of cointegration tests (the Engle—Granger and the Phillips—
Ouliaris tests) to verify cointegration in 3 possible specifications of the long-run
equation (a specification without a trend, with a linear trend, and with both a linear
trend and a quadratic trend). Dummies are added, if needed, for the treatment of
outliers. We retain the most parsimonious model for which cointegration is identified.
As subsequently discussed, it was not always possible to identify a cointegration
relationship. In those cases, we present evidence assuming only a short-run
relationship. For the short-run equations, we follow the "general-to-specific approach™
by starting with 4 lags and automatically removing the insignificant ones. We also
check for residuals to be normally distributed and serially uncorrelated. We have
eliminated all coefficients, which were theoretically implausible and might have
resulted from the crisis generating some erratic shifts in the relationship between
exports/imports and their determinants. In many instances, the residuals during the
crisis period are very large, showing that trade volumes have fallen more than implied
by demand and relative prices within this simple econometric framework.
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5. EMPIRICAL FINDINGS

The estimation results are presented in Tables A5—-A24. In addition to coefficients and
their significance levels we report the adjusted R2, the Breusch—Godfrey LM test for
autocorrelation up to the fourth order, and the Jarque—Bera normality test for error
correction equations, as well as the Wald test for the null hypothesis that foreign
demand (domestic demand) elasticity is equal to one in the long-run equation of
exports (imports). Test results confirm that residuals are normally distributed and are
not serially correlated in most of the ECMs.

Export equations

The estimation results suggest that export volumes outside the euro area appear to be
driven to a larger extent by price/cost competitiveness than those within the common
currency area (see also Table 4 for the summary of HCI elasticities).

Table 4
Elasticity of exports with respect to HClIs in estimated long-term equations
HCI based on: AT BE cY DE EE ES Fl FR GR IE IT LU LV MT NL PT S SK
Intra- CPI X[ —1.322** X X X X X X X X X X X X[ =1.347*** X X X
area GDP deflator x| -1.673** X X X X X X[ —1.038*** X X X X X| —1.534%** X X X
exports PPI X X X X X X X X X X X X X x| -0.917** X X X
ULCM X x X X | —0.629%** | -0.799*** X X X | —0.830%** X X X X| -0.937*** X X X
uLcT X X X X| —0.974%%*| —1.134*+* X X| —0.421%* | -1.387***| -0.869*** X X X| —1.501+** X X X
Extra-  [CPI —0.610***[ —0.391***| —0.904**| —0.281***| —1.966*** | —0.440***|  —0.240* | —0.670*** | —0.630™** [ —1.032*** | —0.494*** X [ -0.489*** x| -0.166***| -0.147*| -0.418*** X
area GDP deflator —0.614***| —0.384***| -0.760** | -0.285***| —1.084**| -0.407***| —0.290** [ -0.700*** | —0.626™** | —1.146™** | —0.489*** X [ -0.403*** x| -0.176***| -0.165**| -0.394** X
exports  |PPI =0.711%**| —0.479***| —0.731** | —0.288*** | ~1.808*** | —-0.505*** | -0.430*** [ -0.750*** | —0.764*** | —1.448*** | —0.578*** X [ -0.460*** x| -0.218***) -0.176*| -0.364** X
ULCM —0.452*** | —0.355*** [ —0.525**| -0.270***| -0.411*| -0.354***| —0.248** | —0.600*** | —0.492*** | —0.553*** | -0,391*** X [ -0.179*** x| -0.129***| -0.157**| -0.223* X
ULCT —0.578***| —0.388***| —0.636™* | -0.291***| —0.650*** | —0.412***| —0.270** | —0.647***| —0.443*** | —0.747*** | —0.408*** X [ -0.208*** x| -0.167***| -0.141*| -0.325** X

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

This is supported by the fact that the long-run relationship between exports and price
competitiveness appears to be statistically significant in more cases of extra-euro area
exports as compared to intra-euro area exports. In particular, extra-euro area exports
of most countries are found to be cointegrated with relative prices across all HCls. In
the case of intra-euro area exports, we were able to identify a cointegration
relationship for a smaller number of countries (Belgium, Ireland, Estonia, Spain, the
Netherlands, Greece and Italy). This may be related to some profound structural
changes, especially in the new euro area member states, such as the integration in the
EU. Furthermore, the global financial crisis that brought about a large drop in trade
volumes might have left its mark on the standard relationship between intra-euro area
exports and relative prices. Where cointegration was identified, there are generally
more instances with HCIs being significant in the long-term relationships as compared
to short-run equations (Tables A5-A14 in Appendix), implying that relative prices are
less important in the short run, as agents need time to adjust their consumption patterns
to changing prices. This finding is in line with previous studies (e.g. Stirbock (2006)).
Most long-term elasticity coefficients of HClIs in export equations lie, as indicated by
economic theory, between 0 and —1. There are, however, some exceptions, as is the
case of Estonian extra-euro area exports, for which the HCIs based on CPI and PPI
are larger than 1 in absolute value. This can be due to the limited available sample and
radical changes this economy had undergone; the inclusion of dummies, which
remove outliers, strongly influences the magnitude of the coefficients.

Foreign demand appears to be a robust driver of export volumes across countries and
HCls. The long-run impact of foreign demand on both intra- and extra-euro area
exports is in most instances not significantly different from unity. Still, in some
countries, demand elasticity was found to be different from 1, which means gaining
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Table 5
Elasticity of exports with respect to HClIs in long-term equations (sample up to Q1 2008)

or losing an export market share. This finding is robust to different specifications of
intra-euro area export equations for Belgium, Finland, the Netherlands, Slovenia and
to some extent Estonia. For extra-euro area exports, this finding is evident in the case
of Cyprus, France, Estonia, Greece, Slovenia, Slovakia and Latvia. It appears that
foreign demand elasticity tends to be below 1 in old EU Member States, whereas some
new EU Member States (and also Finland) have clearly gained from increased trade
integration within the EU as well as from improving technologies and qualities of their
products. Foreign demand appears to be an important driver of exports also in the
short run, mostly contemporaneously with a coefficient generally around 1.

In order to investigate whether the global financial crisis has impacted the standard
relationship between exports and relative prices, we have also run exports regressions
over a shorter sample ending prior to the euro area recession due to the global financial
crisis (up to the first quarter of 2008). In the case of intra-euro area exports the
number of specifications where HCI appears significant, with a theoretically correct
sign and of reasonable magnitude is larger as compared to the full sample (see Table
5). Not surprisingly, the standard relationship seems to have broken down during the
crisis mainly in countries that were particularly hit by it, i.e. Estonia, Spain, Ireland,
Latvia, Portugal and Slovenia. Moreover, for Portugal, Latvia and Slovenia none of
different HCIs employed in the study appears significant or correctly signed in the full
sample. In the case of extra-euro area countries, the number of cases where HCls are
significant before and after the crisis is similar.

HCI based on:

AT

BE cYy DE EE ES Fl FR GR IE IT LU Lv MT NL PT Sl

%]
P

Intra-
area
exports

CPI

x| -1.048* X X X[ =1.256*** —0.410*** —1.343%** X| =1.404***

GDP _deflator

x| -1.108** X X | =0.920*** | —0.904*** —0.327*** =L170*** [ —1.773**| —0.657***

PPI

—-1.237**| -1.324** X X X[ =1.010*** —0.367*** =1.140*** [ -0.305***|  -0.310*

ULCM

x| x> |x

x| x> |x
x| x> |x
x| x|x|x
x| x| x|x

—1.000**] —1.134***| —1.078***| —1.120*** X | -0.464*** —0.212*** =0.776*** X X

ULCT

X

X X x| -0.918** X X[ -1.520** X[ =0.791*** X —0.247%** -1.093***| —0.619* X

Extra-
area
exports

CPI

-0.197*

—0.222** | —1.907***| —0.244*** X| =0.211***| —0.371**| —0.394*** | —0.783***| —1.116***| —0.255*** X —0.333*** —0.564***

<

GDP _deflator

—0.207*

—0.225** | —2.064***| —0.243*** —0.215***| —0.448** [ —0.417*** [ —0.786™** [ —1.175*** [ —0.252*** —0.365*** —0.571%**

PPI

-0.221*

—0.281*** [ —1.696™**| —0.261*** —0.244*** [ 0.613*** | —0.466™** | —-0.932*** | —1.302*** | —0.264*** —0.416*** —0.594***

ULCM

—0.134**

X x| x [x | x x| x[x]|x

—0.198**| —1264**| —0.248*** —0.199***|  —0.242*| —0.380***| —0.629*** | —0.830*** | —-0.222*** —0.283*** —0.479***

ULCT

—0.165*

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

—0.202** | —1.275***] —0.236*** —0.220***| —0.319**| —0.393***| —0.540***| —1.069***| —0.202*** X —0.310*** —0.518***

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Finally, we have also verified if the results still hold when considering the role of
changes in the domestic demand in driving exports (see Esteves and Rua (2013) and
Bobeica et al. (2016)). We found that exports are negatively related to lags of the
domestic demand in the short run in the case of Latvia and Portugal (for flows within
the monetary union) and in the case of Belgium, Germany, Estonia, Finland, Greece
and Portugal (for flows outside the euro area) and also that HCIs short-run coefficients
are not affected much and remain robust to the inclusion of domestic demand.

Overall, when judging by the number of significant HCIs in export equations, it
appears that price/cost competitiveness is a relatively more important driver of
extra-euro area exports as compared to intra-euro area ones. However, where
significant, the magnitude of HCI elasticities is larger for intra-euro area exports,
in line with most, though scarce, literature on intra- versus extra-euro area trade
(see Table Al in Appendix). The significance of HCIs in intra-euro area export
equations for certain deficit countries, such as Greece, Ireland, Italy and Spain,
indicates that wage moderation efforts in these economies are helpful in restoring
competitiveness and external rebalancing within the euro area. That said, the global
financial crisis seems to have distorted a standard relationship between exports and
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relative prices within the euro area, with price competitiveness being a less important
driver of intra-euro area exports after the outbreak of the crisis. This phenomenon may
be related to the growing importance of other factors, not accounted for in standard
specifications of export equations: rising quality of exported goods (particularly in
Latvia, Estonia and Greece®®), temporary fall-back in integration of euro area
countries into global value chains during the crisis (see Amador et al. (2015)), the role
of falling domestic demand in stimulating exporting activities in some euro area
countries, and the effect of recent indirect tax increases (implemented in many euro
area countries as part of austerity programmes aimed at reducing budget deficits) on
price competitiveness measures. It is not clear if and how the impact of these factors
may have been different for intra-euro area exports as compared to extra-euro area
exports, and this leaves space for future research.

Import equations

Import elasticity with respect to domestic demand is found to be statistically different
from 1 in many more cases as compared to export demand elasticity. This finding is
in line with other studies that estimated demand elasticity of imports to be higher than
1, probably owing to acceleration of FDI flows (see Barrell and te Velde (2002), and
Barrell and Dées (2005)). Import demand elasticity tends to be larger in deficit
countries, such as Cyprus, Spain, Greece, Italy and Slovenia, as capital inflows were
channelled into non-tradable sectors, fuelling domestic and import demand. It is also
high in the cases of Germany and Slovakia as well as Ireland, revealing their rapid
integration into global value chains and the resulting demand for parts and
components for final products. Related to this fact, exports have a generally positive
and statistically significant effect, reflecting the increasing integration of the euro area
countries in global value chains and the rising share of imports of intermediate goods.
Import elasticities with respect to relative prices show large heterogeneity across
countries (see Table 6). Most elasticities are between 0 and 1, as suggested by the
economic theory.

Table 6
Elasticity of imports with respect to HCI
HCI based on: AT BE CcY DE EE ES Fl FR GR IE IT LU LV MT NL PT Sl SK
Intra-area [ CPI X X X X X X 0.610* X X X X X X X X X X X
imports [ GDP deflator X X X X X X 0.363* X X X X 0.503* X X x| 1.421%* X X
PPI X x| 0.663*** X X X X X X X X X X X X X X X
ULCM 0.531** X X X X x| 0.374%** X x| 0.368*** X X X 0.895* X 0451* X X
ULCT X X X X X X 0421* X x| 0.368*** x| 0.753** X X X 0.350* X X
Extra- CPI x| 0.302*** X X X 0.179*| 0.305*** x| 1.064*** X X X X 0.855* 0.192*%** X x| 0.280%**
area GDP_deflator x| 0.300*** X X X 0.171*| 0.355%** x| 0842+ X X X x| 1006***| 0.195*** X x| 0.381***
imports  [pp) x| 0313+ X X x| 0182*] 0319+ x| 1109+ X X X x|  0586*| 0.215%* X X| 0464
ULCM x| 0.258*** 0.278* X X x| 0.268*** X X X X X x| 0793**[ 0.140%** X x| 0.165%**
ULCT x| 0.320%** X X X x| 0233 X X X X X x| 0968***| 0.192*** X x| 0.286***

Notes: ***, ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Both intra- and extra-euro area imports of Germany, France, Estonia, Slovenia, Italy
and Latvia appear insensitive to price competitiveness whichever HCI is employed.
Weak responsiveness of imports to relative prices has already been identified by other
studies, with the choice of HCI having no impact on the outcome. Of these studies,
Christodoulopoulou and Tkacevs (2016) found an insignificant impact of HCIs on
imports for Germany, France, Italy, Estonia and Slovenia for total trade flows.

18 See Karadeloglou et al. (2015) for comparison between the developments in relative export prices adjusted
for quality and taste and conventional relative prices.




THE ROLE OF PRICE AND COST COMPETITIVENESS FOR INTRA- AND EXTRA-EURO AREA TRADE OF EURO AREA COUNTRIES

The number of cases where price competitiveness appears to significantly impact
trade volumes is smaller for imports than exports. Global value chains and
internationalisation of production processes, with the rise of multinational companies,
can explain the sluggishness in adjustment of import volumes to price changes. Rising
multinational companies apply special pricing strategies to their subsidiaries (which
would not be affected by exchange rate fluctuations) given the constant supply flows
among them. For Germany, another reason given as an explanation of the low
responsiveness of extra-euro area imports to real effective exchange rate fluctuations
is related to low price elasticity of high-quality intermediate goods imports (Stirb6ck
(2006)).

A look at the short-run equations reveals the dominant role of domestic demand in
driving imports. Interestingly, import elasticity to domestic demand for many
countries is higher in the short run, which implies that there might be temporary
overreaction of imports to cyclical expansions or contractions due possibly to lags in
domestic production as time is needed to expand or contract local production
whenever domestic demand grows or shrinks. The effect of exports remains positive
and significant in most cases and is mainly contemporaneous. In the short run, price
elasticity of imports is mostly found to be significant whenever a long run relationship
between imports and relative prices is identified. For intra-euro area imports, broad
economy-based price (GDP deflator) and cost (ULCT) competitiveness measures
appear to have a significant impact in more instances than ULCM-based ones. In the
case of extra-euro area imports, HCIs appear to be statistically significant more often
than in the case of intra-euro area imports.

As in the case of exports, we analysed to what extent the crisis period had affected
the relationship between imports and their traditional drivers by estimating import
equations over a shorter pre-crisis sample, ending in the first quarter of 2008. The fact
that extra-euro area imports are price sensitive in a larger number of countries than in
the case of intra-euro area still holds (see Table 7). However, over the pre-crisis
sample extra-euro area imports appear sensitive to relative price movements in more
cases as compared to the full sample (with imports of Estonia, Germany, France, Italy
and Latvia being sensitive to price competitiveness in the pre-crises period). This
reduction in importance of price competitiveness in the wake of the crisis could be
explained by several non-price competitiveness factors, the rising quality of exported
goods in certain countries among them®°, which would require high quality imported
goods for their production, making imports less price elastic.

Table 7
Elasticity of imports with respect to HClIs in the long-term equations (sample up to Q1 2008)
HCI based on: AT BE cY DE EE ES FI FR GR IE IT LU LV MT NL PT Sl SK
Intra-area | CP1 X X X X X X X X X X X X X X X X X 1.04%**
imports  [GDP_deflator X X X X X x| 0567+ X X X X X X X X X X X
PPI X X X X X X X X X X X X X x| 0.561*** X X
ULCM 0.361*  0.355** X X X X| 0.574%** X x| 0.984*** X X X X x| 0.968*** X X
ULCT X X x| 0973** X X 0.889* X x| 1019** X X X X X 0411* X X
Extra- | CPI x| 0.199** x| _0.638*** x| 0197%] 0.620] 0391%[ 0917+ x|_0.120%* x| 0653**] 0.985* x x x| 0.258%*
area GDP deflator x| 0214 x| 0577+ x| 0211*] 0546*] 0372+ 0834+ x| 0125+ x| 0611*] 1,037+ X x| 0182*] 0.201%*
imports [pp) x| 0.193*+* x| 05260+] 1244+ 0.252%%| 0474*| 0381*| 0733 x| 0.123%+* x| 0556***| 0.729% x x x| 04200
ULCM x| 0121* x| 0452+ x| 0145*] 0388 0436~*| 0476** x| 0091+ x| 05007*] 0828** x x x x
ULCT x| 0.196** x| _0614~+] 0998~*]  0238*[ 0511*| 0.404*[ 0.708*** x| 0096+ x|_0600%+*] 0.956*** X X x| 0277+

Notes: ***, ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

19 See, for instance, Box 1 in the article entitled "Country adjustment in the euro area: where do we stand?",
Monthly Bulletin, ECB, May 2013.
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Table 8
Elasticity of imports with respect to HClIs using import adjusted demand

To better capture the fact that the relationship between imports and exports has
become stronger due to internationalisation of production and strong reliance of the
production of traded goods on imported inputs, Bussiére et al. (2013) use an
alternative measure of domestic demand. This measure was found to perform better
than traditional measures of domestic demand in explaining the great trade collapse
during 2008-2009. We construct this alternative measure of both domestic demand
and exports, accounting for the fact that different demand components are
characterised by different import intensity levels, for example, investment is usually
found to be more import intensive than, say, government consumption. Following
Bussiére et al. (2013) and Giordano and Zollino (2015), we use input-output tables
providing us with import weights for each demand component (private and
government consumption, investment and exports)?’. When this alternative measure
of domestic demand is used, the results confirm comparatively minor role of relative
prices in explaining imports over the full sample (see Table 8), while the role of
exports is found to have increased as compared to baseline import equations for nearly
all countries?.
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0.325%+* 0.373*** 0.316** X 0.167**

Notes: ***, ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

An additional dimension to study the robustness of our results is analysing the
determinants of imports, excluding energy products. Energy imports are normally
found to be price insensitive, which lowers the price elasticity of aggregate imports
(see, e.g. Pluyaud (2006)). The exclusion of energy should mainly (if at all) have an
impact on extra-euro area imports, as it is part of trade with countries outside the
monetary union. Indeed, Table 9 shows that intra-euro area import elasticity to HCls
remains largely unaffected, except for the Netherlands, whose intra-euro area imports
now appear sensitive to relative prices. As to the extra-euro area imports, they turn
out to be sensitive to HCls in a larger number of cases, and more importantly in large
euro area countries, such as Germany and ltaly as well as Austria, Cyprus and
Portugal. Finally, comparing the magnitude of the price elasticity of extra-euro area
imports with and without the energy component, it is found to be on average larger in
the case of imports excluding energy.

20 Input-output tables (from Eurostat) for the year 2005 are available for all countries except Cyprus,
Luxembourg, Latvia and Malta.
2L The results are available upon request.
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Table 9
Elasticity of imports with respect to HClIs using energy adjusted imports
HCI based on: AT BE [ DE EE ES Fl FR GR IE T LU LV MT NL PT Sl SK
Intra-area | CPI X X X X X X 1.436** X X X X X X X| 0.974** X X X
imports  [GDP deflator X X x| 1118 X X X X x| 1.329%* X X X X 0.718* X X X
PPI X X x| 0.819%** X X X X X X X X X X| 0.579%** X X X
ULCM x| 0.508*** X X X x| 0.329%** X X[ 0.638***| 0.715%**| 0.128*** X 1.07%*| 0.732%%* x| 0.557%** X
ULCT x| 0889~*| 0618~[ 0772~ X X X X X X X X x| 0982+ X X X
Extra- | CPI 0219%| 0.172%*| 0.504**| 0.283*** X x| 0.280* x| 0857* x| 0532+ X X x| 0336+ 0585* x| 0.366%*
area GDP deflator | 0.206™*[ 0.174| 0486**| 0.289** x x| 0.355** x| 0.800** x| _0523%** X x| 0544*] 0267 0570 x| 0437
imports  [pp) 0222+ 0.120%%*|  0.446**| 0273+ X X X x| 1138** x| 0.402%+* X X x| 04370+ 0678** x| 0536*+*
ULCM 0.1917+] 0.164***| 0570%*[ 0201+ X x| 0.336** X X x| _0.285+** X x| 0518*] 0280 0614 x| 0.258***
ULCT 0237+ 0.187] 0329**| 0.328** x| 0366|0341+ x| 0.489** x| 03425 X x| 0557|0317 0515 x| 0423+

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Overall, when judging by the number of significant HCIs in import equations, it
appears that price/cost competitiveness is a relatively more important driver of extra-
euro area imports than intra-euro area imports. However, where significant, the
magnitude of HCI elasticity is larger for intra-euro area imports, even when the energy
component has been excluded. Finally, extra-euro area imports are found to be more
price elastic when energy is excluded in line with the implications in Pluyaud (2006).
The global financial crisis appears to have changed the relationship between imports
and relative prices; intra-euro area imports appear on average more price sensitive
pre-crisis, whereas the number of countries for which extra-euro area imports are price
elastic was larger prior to the first quarter of 2008.

Which HCI is better? Results of encompassing test

Judging based on the significance of HCls for trade flows, there is no clear evidence
supporting the fact that a certain HCI outperforms the others in a systematic fashion.
In order to investigate this matter further, we assess the relative performance of
different HCls in explaining export and import volumes by applying an encompassing
test similar to the one developed by Marsh and Tokarick (1996), and Clostermann
(1998), and applied in a modified version by Ca' Zorzi and Schnatz (2007). We start
with cointegration relationships where an HCI was found to be significant and add
another price competitiveness indicator as an additional explanatory variable. We re-
estimate long-run equations with two HClIs being included simultaneously and report
the level of significance and the sign of the coefficient both of the original HCI and
an additional one. For the same pair of HClIs, we implement this procedure twice, for
both equations including each HCI?2, Four alternative outcomes are possible:

1) Original indicator appears significant and is correctly signed, whereas additional
one is insignificant or wrongly signed.

2) Original indicator is insignificant or wrongly signed, while additional one is
significant and correctly signed.

3) Both indicators are significant and correctly signed.

4) Neither indicator is significant and correctly signed.

In the first case, we conclude that the original indicator outperforms the additional one
in the cointegration relationship, i.e. the additional regressor does not contain any
information regarding export or import volume developments that have not been
already captured by the original one. The opposite applies in the second case, i.e. the

22 For example, we start with the CPl-based HCI and include the ULCM-based one as an additional regressor,
but we also perform this procedure the other way around (by starting with the equation including the ULCM-
based HCI and adding the CPI-based one). In some cases, we have a different set of dummies included in
different cointegration relationships, hence the specifications might differ across different HCls for the same
country and trade flow.
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additional HCI dominates the original one. Cases 3 and 4 do not allow us to distinguish
between the indicators, as either both contain some relevant information (case 3) or
both encompass the same information for export and import volume developments
(case 4).

In a large number of such bilateral tests, the two indicators are found to capture
the same information, as both are found either insignificant or incorrectly signed
simultaneously (case 4). In a minor number of cases, the two indicators are found
to complement each other (case 3). A short summary of bilateral encompassing
test results is presented in Table 10. We classify an indicator to be the "best", if it
is superior to all other indicators according to bilateral tests explained above. If
two indicators are found to capture the same information (case 3), but outperform
the rest of indicators, we classify them both as "best” (and we show both of them
in Table 10).

Table 10
Summary of encompassing bilateral test results
Intra-euro area exports | Extra-euro area Intra-euro area imports | Extra-euro area
exports imports

Austria ULCMand ULCT ULCM

Belgium CPI PPI PPI

Cyprus ULCM and ULC PPI ULCM
Germany ULCM

Estonia ULCT PPI

Spain ULCT ULCM X

Finland PPI ULCM CPIl and GDP
France ULCM

Greece GDP ULCM and ULCT X

Ireland ULCM CPI ULCM

Italy ULCT ULCM

Luxembourg ULCT

Latvia GDP

Malta ULCM ULCT
Netherlands GDP and ULCT X GDP and ULCM
Portugal ULCM GDP

Slovenia X

Slovakia ULCT

Notes: Blank cells refer to cases where none of the HCIs has an explanatory power. Cases denoted by x show that none
of the HCIs was found to be dominant with respect to the rest.

Indicators of cost competitiveness and even more so ULCM-based HClIs appear to
contain some extra information for trade flows as compared to the other considered
measures. This holds true especially in the case of exports outside the euro area.
However, in the case of intra-euro area exports, broad price-based HCIs (namely CPI,
GDP deflator and ULCT) appear as "best". Hence, cost moderation both in the
tradable and non-tradable sectors would be needed to reap competitiveness gains
within the euro area. However, at the same time, poorer significance of cost/price
competitiveness for intra-euro area exports in the wake of the crisis implies that other
measures aimed at fostering non-price competitiveness should be pursued.

As regards the relatively lower information content encompassed by the CPI-based
HCls, which are frequently employed in empirical analyses, this may reflect the
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impact of changes in indirect taxation which has no effect on exports. Furthermore,
CPI-based HClIs account for variation in the price level of goods and services not
subject to international trade.
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CONCLUSIONS

This study examines the effect of price competitiveness (as measured by alternative
available competitiveness indicators) on exports and imports of euro area member
states within and outside the monetary union. It also compares the performance of
alternative measures of price competitiveness in their ability to explain trade flows.

Estimation results suggest that price competitiveness is more important for exports
than imports (even when energy imports are excluded). The effect on exports is more
evident outside the monetary union, as indicated by the larger number of
specifications for which extra-euro area exports are found to be sensitive to relative
prices compared to intra-euro area exports. When employing a shorter pre-crisis
sample, the number of specifications where price competitiveness measure appears
significant for intra-euro area exports is larger as compared to the full sample.
Furthermore, where significant, the magnitude of relative price effect is larger for
intra-euro area exports (both for the pre-crisis and the full sample), in line with the
previous literature which normally covers the time span before the crisis. Hence, the
global financial crisis may have distorted the standard relationship between exports
and relative prices within the euro area, which can reflect a temporary fall-back in
integration of euro area countries into global value chains during the crisis, the role of
falling domestic demand in stimulating exporting activities, and the effect of recent
indirect tax increases on price competitiveness measures. This remains subject to
future research.

Price competitiveness appears to be less important for imports, largely due to the
increasing integration of the euro area in global value chains and the inclusion of
relatively inelastic energy imports in the aggregate import data. The number of
specifications for which imports are price elastic is found to be larger for extra-euro
area imports. When import flows net of energy are employed, extra-euro area imports
are found to be price elastic in more euro area countries confirming the results of the
previous literature. Finally, the standard relationship between imports and price
competitiveness might have changed over the crisis: estimation of the pre-crisis period
indicates that extra-euro area imports are price elastic in a larger number of
specifications than in the full sample. The lower number of countries for which the
price elasticity is significant over the full sample might be explained by increasing
quality of imported inputs required for the production of higher quality exports.

Based on the significance of various measures of price/cost competitiveness, it is
difficult to single out one particular measure that outperforms the others. The
employed encompassing test suggests that relative labour costs appear to have higher
information content for trade flows, in particular for exports outside the euro area.
Broad price-based HCIs (namely, CPI, GDP deflator and ULCT) appear superior in
the case of intra-euro area exports.

The main policy conclusion rests on the results that relative prices and costs play an
important role for trade flows to countries outside the euro area, whereas relative price
and cost adjustment has more limited effects on the rebalancing process within the
euro area. This suggests that additional measures, such as structural reforms, including
those in domestic product and labour markets and those driving non-price
competitiveness, should be pursued in the deficit countries besides those aiming at
price and cost adjustment.




THE ROLE OF PRICE AND COST COMPETITIVENESS FOR INTRA- AND EXTRA-EURO AREA TRADE OF EURO AREA COUNTRIES

APPENDIX

Table Al

Summary of findings concerning intra-euro area and extra-euro area trade

Study

Countries and
sample

Econometric model and included
variables

Conclusions

Standard int

ra-euro area and extra-euro area export and import equations

Stahn (2006)

Germany,

Q1 1980-
Q32004 (but also
a shorter sample
starting 1993)

ECM: intra/extra-euro area exports, real
demand in export markets, total sales
deflator, dummies

Relative price elasticity of 0.9/0.6 for
intra-euro area exports versus 0.6/0.7
for extra-euro area exports in a long
sample (depending on the estimation
approach chosen). The effect of price
competitiveness is statistically
insignificant in the short sample.

Pluyaud France, Q3 1989- | ECM: intra/extra-euro area exports, real | Relative price elasticity of 0.9 for intra-
(2006) Q4 2004 demand in export markets, ratio of euro area exports versus 0.5 for extra-
competitor prices to export prices, linear |euro area exports.
trend, dummies Relative price elasticities of intra-euro
ECM: intra/extra-euro area imports, area imports versus extra-euro area non-
import content of domestic demand, ratio |energy imports (2.2 versus 1.7 when
of French production prices to import demand elasticity is restricted to be
prices, linear trend, dummies equal to unity, and 0.7 versus 0.8 when
demand elasticity is not restricted).
Extra-euro area energy imports are
insensitive to relative prices.
Bayoumi et | Panel of 11 euro |Panel ECM: intra/extra-euro area Intra-euro area exports are more
al. (2011) area countries, manufacturing exports, foreign demand | sensitive to price competitiveness (price
1980-2009 (real GDP-based), REER (CPI-based elasticity ranging from 0.7 to 1.3) than
wholesale price index (WPI-based), extra-euro area exports (0.1 to 0.3). This
export unit values (XUV-based and difference has increased since the
ULC-based), dummy, country fixed inception of the euro.
effect
Estrada etal. |Spain ECM: intra/extra-euro area exports, real | Relative price elasticity of 0.9 for intra-
(2004) foreign demand, ratio of competitor euro area exports versus 1.1 for extra-
prices to export prices, linear trend, euro area exports.
dummy Relative price elasticity is 0.5 for both
ECM: intra-euro area imports (extra-euro | intra- and extra-euro area imports.
area imports), import content of domestic
demand, ratio of import prices to the
private sector value added deflator, linear
trend, dummy
Stirbock Germany, ECM: intra/extra-euro area imports, real | Relative prices are significant for intra-
(2006) Q1 1980- aggregate demand (also decomposed into | euro area imports only (1.3 in a more
Q42004 (buta |total consumption, investment and recent sample versus 0.7 over a longer
shorter sample exports), REER (based on producer price |sample).
starting 1993) deflator, GDP deflator and total sales
deflator), dummy
Study Countries and Econometric model and included Conclusions

sample

variables
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Other relevant studies

Dieppe and |Euro area ECM: comprehensive assessment of Over the first two years after a nominal

Warmedinger |aggregate, trade flows as the trade block of the appreciation of the euro, euro area total

(2007) Q1 1980- ECB's Area-Wide Model (AWM). There |imports tend to be below the baseline.
Q4 2004 are 3 equations on the real side: extra- This reflects the substitution effect

euro area exports, total imports, the ratio |away from intra-euro area imports to
of intra- to extra-euro area imports and | extra-euro area imports, complemented

3 equations for deflators. The rest are by a lower domestic activity effect
accounting equations. from currency appreciation.
Anderton et | Euro area Three stage least squares: intra-euro area | The evidence of a substitution between
al. (2005) 9 countries panel | manufacturing imports (extra-euro area | intra- and extra-euro area imports due
dataset, manufacturing imports), lagged to a change in their relative price
Q1 1989— dependent variable, real total final levels.
Q4 2000 expenditure, import price, domestic

producer price, exchange rate volatility,
dummies, fixed country effects

Table A2
Intra- and extra-euro area exports
(percent of GDP)
Country 2000 2007 2013 Intra-euro area Extra-euro area
exports exports
intra-euro extra-euro | intra-euro extra-euro | intra-euro extra-euro| 2007 vs 2013 vs| 2007 vs 2013 vs
area area area area area area 2000 2007 2000 2007
exports  exports| exports  exports| exports  exports
Austria 20.5 14.7 23.8 19.8 22.3 19.7 3.3 -15 5.0 -0.1
Belgium 50.6 30.4 58.8 34.9 52.4 39.8 8.2 —6.4 4.5 4.9
Cyprus 1.6 2.9 3.3 3.2 35 55 1.8 0.2 0.3 2.4
Germany 133 15.9 174 22.3 14.7 253 4.1 —2.7 6.4 3.0
Estonia 27.3 28.9 15.8 34.3 20.5 462 -115 4.7 5.4 12.0
Spain 12.1 7.7 10.2 7.4 11.7 11.6 -2.0 1.6 -0.3 4.2
Finland 145 23.4 121 24.8 9.1 20.1 2.4 -3.0 15 —4.8
France 12.6 121 111 10.6 9.9 113 -1.5 -1.2 -1.6 0.8
Greece 4.1 51 3.8 4.9 4.8 10.3 -0.3 11 -0.2 5.4
Ireland 321 46.9 19.2 27.4 19.2 33.0( -12.9 0.0 -19.5 5.6
Italy 10.5 11.3 10.9 12.6 10.0 15.0 0.3 -0.9 14 2.4
Luxembourg 30.8 10.6 319 131 239 8.6 1.0 -8.0 25 —4.4
Latvia 8.9 15.2 10.2 18.6 143 324 13 4.1 3.5 13.7
Malta 15.8 455 14.9 30.7 12.6 24.6 -1.0 -2.3 -14.9 -6.0
Netherlands 39.0 215 42.9 27.3 49.3 33.7 4.0 6.4 5.8 6.4
Portugal 13.8 6.9 15.1 7.5 17.2 114 13 2.1 0.6 3.9
Slovenia 26.9 17.2 33.0 30.4 38.0 34.8 6.2 5.0 13.3 4.3
Slovakia 33.2 25.0 39.8 38.2 39.9 50.2 6.6 0.1 13.2 12.1

Sources: Eurostat and authors' calculations.
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Table A3
Intra- and extra-euro area imports
(percent of GDP)
Country 2000 2007 2013 Intra-euro area Extra-euro area
exports exports
intra-euro extra-euro | intra-euro extra-euro | intra-euro extra-euro| 2007 vs  2013vs| 2007vs 2013 vs
area area area area area area 2000 2007 2000 2007
imports  imports| imports  imports| imports  imports
Austria 25.2 124 295 13.9 21.7 16.0 4.3 -17 1.4 21
Belgium 43.9 324 53.1 36.4 494 39.0 9.2 -3.6 3.9 2.7
Cyprus 15.2 18.7 21.9 17.7 17.2 11.6 6.7 4.7 -1.0 6.1
Germany 11.9 14.3 145 171 14.6 18.0 2.6 0.1 2.8 0.8
Estonia 36.2 38.3 29.6 413 27.8 46.2 -6.6 -17 3.0 4.9
Spain 15.3 11.6 144 12.7 11.3 135 -0.9 =31 11 0.8
Finland 111 17.2 12.8 204 115 18.6 1.8 -13 3.2 -1.8
France 14.2 11.3 14.2 10.2 14.1 10.8 0.0 -0.2 -12 0.6
Greece 13.8 12.6 13.0 14.0 9.5 16.4 -0.8 -35 1.4 24
Ireland 137 385 9.1 232 8.2 218 4.7 -0.9 -15.4 -1.4
Italy 10.8 10.8 114 12.7 10.3 12.8 0.6 -11 1.9 0.0
Luxembourg 44.2 121 385 16.5 34.1 10.7 -5.7 —4.4 4.4 -5.8
Latvia 19.2 21.9 23.8 29.7 235 33.7 4.6 -0.3 7.8 4.0
Malta 43.8 41.6 36.2 27.0 34.8 26.9 -7.6 -14 -14.6 -0.1
Netherlands 22.2 345 24.7 38.2 24.9 49.0 25 0.2 3.7 10.8
Portugal 23.0 111 24.7 10.7 225 117 1.7 -23 -0.4 1.0
Slovenia 32.6 18.4 41.8 24.8 38.2 331 9.2 -3.6 6.4 8.4
Slovakia 28.8 33.7 337 46.7 355 49.8 5.0 1.8 13.0 31

Sources: Eurostat and authors' calculations.
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Table A4
Current account balances and intra- and extra-euro area goods trade balances (excluding energy)
(percent of GDP)

Country 2000 2007 2013 2007 vs 2000 2013 vs 2007
CA| intra-| extra- CA| intra-| extra- CA| intra-| extra- CA| intra-| extra- CA| intra-| extra-
balance euro euro| balance euro euro| balance euro euro| balance euro euro| balance euro euro
area area area area area area area area area area
trade| trade trade| trade trade| trade trade| trade trade trade
balance| balance balance| balance balance| balance balance| balance balance| balance
Austria 1.18| -4.10 3.62 641 454 7.70 6.30| -4.24 6.07 5.2 -0.4 4.1 -0.1 0.3 -1.6
Belgium 6.95 8.69| -1.12 5.63 8.03| -0.07 3.08 6.10 2.23 -1.3 -0.7 1.0 -2.6 -1.9 2.3
Cyprus -1.03| -13.03| -12.01| -6.07| -16.90| -10.45 5.09| -10.71] -2.02 -5.0 -39 1.6 11.2 6.2 8.4
Germany 0.25 1.82 3.13 9.93 3.26 7.32| 11.04 1.04 9.92 9.7 1.4 4.2 1.1 2.2 2.6
Estonia -2.19| -882| -6.37| -12.36| -13.99| -3.25 1.28| -8.08 311 -10.2 -5.2 3.1 136 5.9 6.4
Spain -153| -329| -1.28 -6.93| -393] 244 4.15 0.09 1.87 -5.4 -0.6 -1.2 111 4.0 4.3
Finland 9.80 3.23 8.39 6.85| -0.94 7.28 1.63| -3.44 5.30 -2.9 -4.2 -1.1 -5.2 -25 -2.0
France 2.87| -1.65 2.48 130 -281 240 1.79| -342 291 -1.6 -1.2 -0.1 0.5 -0.6 0.5
Greece -578| -9.82| -539| -11.63| -9.35 -5.98 421 -510 -219| -59 05 -0.6 15.8 4.3 3.8
Ireland 152 18,50 10.16/ -2.89| 10.42 6.44| 10.09| 11.16| 14.66 -4.4 -8.1 3.7 13.0 0.7 8.2
Italy 142 -0.37 2.19 1.69| -0.66 3.03 442 -0.14 5.48 0.3 -0.3 0.8 2.7 0.5 25
Luxembourg | 16.71| -9.85| -1.48| 15.34| -1.38] -342| 10.74| -463| -205 -14 8.5 -1.9 -4.6 -3.2 14
Latvia -0.41| -10.06| -258| -17.74| -13.80 -6.29| 4.63| -8.62| 351 -17.3 3.7 3.7 22.4 52 9.8
Malta -8.81| -23.60 297 -4.65| -18.14 1.99| 11.22| -14.14| -054 4.2 55 -1.0 159 4.0 -2.5
Netherlands 2.63| 13.10| -8.75 8.00| 13.63| -5.04| 11.87| 16.42| -5.88 5.4 0.5 3.7 3.9 2.8 -0.8
Portugal -7.38| -858| -1.86| -6.34| -8.92| -019| 4.27| -526| 3.46 1.0 -0.3 17 10.6 3.7 3.6
Slovenia 166 -4.21 1.57 0.58| -6.38 8.03| 11.94 1.40 5.69 -1.1 -2.2 6.5 114 7.8 -2.3
Slovakia 3.53 3.66| -0.98] -0.31 5.27| 274 8.20 3.30 7.62 -3.8 1.6 -1.8 8.5 -2.0 104

Sources: Eurostat and authors' calculations.
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Table A5
Intra-euro area export estimation results using CPI-deflated HCI

AT BE CY DE EE ES FI FR GR 1E 1T LU LV MT NL PT SI SK.
Const X 9.940%**  x 3.650%**  4.065%**  x 3.836%**F  x 37528 x X X 4.513%F%  x 10.011%%* 3. 888%**  33]9%**  x
FD X 0.832%**  x 1.095%**  0.401* X 1.433%%%  x 1.221%%%  x X X 1.016%**  x 0.648%%*  (.908*** 1.534%%%  x
HCI X —1.322%%  x X X X X X X X X X X X —1.347%%%  x X X
AEX(t-1) 0.407%** 0.254%%% (. 274%** 0.416%*%  (.114%*
AEX(t-2) 0.217%* 0.152%* ~0.290%*
AEX(t-3) 0.315%%* —0.191%*
AEX(t-4) |0.206** 0.219* 0.297***
AFD(t) 1.258%%%  0.656%** 1.402%%%  (.844%** 1.237%%* 1.132%%% 1.326%** 1.004%** 1.170%** 0.984%* 1.116%** 1.752%% 0.837#** 1.135%%% 1.239%%* 1.293%**
AFD(t-1) —0.454%*
AFD(t-2) | -0.429%* —0.669*
AFD(t-3) —0.659%** —0.557%**
AFD(1-4)
AHCI(t)
AHCI(t-1)
AHCI(t-2) —1.065*
AHCI(t-3)
AHCI(t-4)
ECM(t-1) |x 0.426%**%  x 0.531%** 0.274%%%  x 0.488%**  x 0.698***  x X X 0.264** X 0.605%** 0.373%** 0.608***  x
AdjR2 0.451 0.556 0.366 0.727 0.582 0.415 0.411 0.722 0.629 0.379 0.720 0.549 0.539 0.174 0.686 0.571 0.733 0.441
B 0.990 3.044 1.153 2.612 0.833 0.831 1.097 1.856 0.890 0.728 1.397 1.457 2.051 0.988 0.403 0.922 0.601 0.837
Wald(FD) [x -1.769* X 1.405 —2.884%**  x 2.653%**%  x 1.136 X X X 0.145 X =3.166%**  —0.678 22.808***  x
LM(4) 1.012 0.326 1.678 1.371 0.675 0.483 0.014 0.725 2.300 0.229 0.133 0.247 0.237 0.493 0.030 0.840 1.922 0.573

Notes: ***, ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Table A6
Extra-euro area export estimation results using CPI-deflated HCI

AT BE cy DE EE ES Fl FR GR IE T LU LV mMT NL PT sl SK
Const B.201%0%  5760%*  7717%%%  4060%%%  10.800%% 5.780%**  4.600%**  6.987CF* 68210 BOLLF  6140%**  x 7.452%%%  3.896REE 4206%**  4696%*  5.035%%x  3.23grxx
FD 0992%%%  07B0™* 1387+ 1129%%* 1253 0885 1130%%*  0.660%** 0578 x 0975%%*  x L1B5=  1531%k  1056%F*  LI27ARF 1184%*%  1.364%%x
HCI 0.610%%*  0.391%** _0.904**  _0.281%** _1966%** —0.440*** 0.240%  -0.670%** _0.630%** _1.032*% 0.494***  x -0.489%**  x “0166%**  0.147*  _0.418%* X
AEX(t-1) ~0213**  -0.288** ~0.167%  0.207%** -0.181%

AEX(t-2) -0.165%* 0.288**

AEX(t-3) [0.146%* ~0.193**

AEX(t-4) —0.265%%%  0.267*%*  0.158**

AFD(t)  [L180** 1543+ 1303%%%  LOI5*%  1.004%%*  1.001%**  1.002%%%  0.899%** 1149w LIII*%  083FR* 2370k 113gNF LISOR  1192%%  0905%*
AFD(t-1) 0.864%*

AFD(t-2) 0.694%*

AFD(t-3)

AFD(t-4) 0.208* 0919%* 0.718*

AHCI(t) -1.204%% 0.484% %% 0725w -0.498*

AHCI(t-1)

AHCI(t-2) 0,261 0.654% %% ~0.309%**

AHCI(t-3)

AHCI(t-4)

ECM(t-1) |-0.286*** —0381*** —0336*** —0.580*** 0.516*** —0.207%% —0.430*** 0477+ _0.664*** 0.745%** _0484***  x 0.636%**  0.641***  _0.804***  0.446%**  0430%**  0.230**
AdjR2 0615 0.549 0.666 0.690 0,540 0.564 0.777 0.613 0523 0321 0.554 0.263 0513 0.404 0.758 0.461 0.688 0.377

B 0592 0553 1.442 0.762 0.683 0115 0772 0419 0.104 4714* 2229 0.936 0.153 2.321 2588 1.889 1.469 0213
WaldFD) [-0.079 S1511  2.740%%%  1791* 1.452 0863 1134 -3.183%%* _3.350%**  x ~0.242 X 1.835* 1315 1152 0.868 2733 2577+
LM(4) 1,662 1.900 0.473 0.089 1.864 0.457 1.172 1825 1617 0.404 1762 1462 1633 1.115 1.210 0.493 0993 1,695

Notes: ***, ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.
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Table A7
Intra-euro area export estimation results using GDP-deflated HCI

AT BE cy DE EE ES Fl FR GR IE T LU v MT NL PT si SK
Const X x x 3650%**  4.065%%*  x 3836%**  x 8476%**  x x x 4.5130%%  x 10.776%*% 3888***  3.319%**  x
FD x 0798%*  x 1095***  0.401* x 1.433%%  x L1495 x x x 1.016%**  x 0.777%%%  0.908***  1.534%**  x
HCI X 1.673** X X X X X X 1.038***  x X X X X 1.534***  x X X
AEX(t-1) ~0.407%** —0.254%%% 0 274%%* -0.416*  0.102*

AEX(t-2) 0.217** 0.152%* -0.290%*

AEX(t-3) 0.300%** -0.191%*

AEX(t-4) | 0.206%* 0.219* 0.288***

AFD(t)  [L258*** 0682+ LA402%%*  0.844%F*  1237%%% 1132 1300%%%  LOLIMR* 1.170%%* LILE**  L752%% 0698 113500k 123g%k  1293wxx
AFD(t-1) —0.454%*

AFD(t-2) |-0.429%*

AFD(t-3) ~0.502%** —0.557%**

AFD(t-4)

AHCI() ~0.950%* -0.687**

AHCI(-1) 1.441%

AHCI(-2)

AHCI(-3)

AHCI(t-4) -0.748*

ECM(t-1) |x —0.473%%%  x 0531 % _0274%% —0.488***  x —0.664*** X x x -0.264**  x ~0.588***  0.373%% _0.608*** x
AdjR2 0.451 0548 0.366 0.727 0.582 0.415 0.411 0.730 0.706 0379 0.720 0.487 0.539 0.174 0.680 0.571 0.733 0.441
B 0.990 2254 1153 2.612 0.833 0.831 1.007 1.155 0.298 0.728 1.307 1.049 2.051 0.988 1.831 0.922 0.601 0.837
Wald(FD) |x 2,240 x 1.405 2.884%%% 26534+ x 1.484 X X x 0.145 X 2.148** 0678 22.808***  x
LM(4) 1045 0.006 1678 1.371 0675 0.483 0014 1092 1.308 0.229 0.133 0.390 0.237 0.493 0.001 0.840 1.922 0.573

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Table A8
Extra-euro area export estimation results using GDP-deflated HCI

AT BE cy DE EE ES Fl FR GR IE IT LU Lv MT NL PT sl SK
Const 6.244%%  573g%x  7076%*  4.994%F*  7220%%%  55Q4RCE  4927Rx  7102%%%  BBTSTFF  B.3BLMF  6.1077*  x TA27%%%  38YBFFF  4.261%%%  A.773F% 4933+ 3.23grc*
FD 0.066%**  0.780%%* 1367  L101***  1331%**  0.897%**  LI10%**  0630%* 0351%%*  x 0924%**  x 1.289%%%  1B3TRR*  1.050%%%  LIIGER 117405 1364%%*
HCI 0.614%** _0.384*%  _0760%*  _0.285***  84**  _0.407*** _0.200**  _0700%** _0.626*** _1146*** 0.489*** x ~0.403%**  x ~0.176%%  0.165**  —0394**  x
AEX(t-1) ~0.219%*  -0276** ~0.204%* ~0.179%  0.244% -0.180%

AEX(t-2) ~0.167**  0.154* 0.149%*

AEX(t-3) |0.153%*

AEX(t-4) 0.147* 0.261%**  0.333%%*  0.153%*

AFD(t)  [L206%* 1557 1281%%%  1567*%*  1.093%**  1100%**  0.964%**  0.724%* 1.143%%% LI 0.972%%% 23710k 1121%%  L1S7F L112%%% 0.905%**
AFD(t-1) 0.599*

AFD(t-2) 0207+ 0.494%%*

AFD(t-3)

AFD(t-4) 0.290* ~1.350%** 0.718*

AHCI() 0.479%*

AHCI(-1)

AHCI(t-2) 0.837%%  -0.249% 0.534 %% 0.236***

AHCI(-3)

AHCI(-4)

ECM(t-1) [-0.307** —0.375%* _0.307** 0590 —0.410% —0218** —0354*** _0.487*** _0573%* _0F57** _0.466*** x —0.643*F% 0.641%* Q751 0.453%%* _0.426%*  _0.232%*
AdjR2 0.624 0551 0676 0.690 0.683 0.568 0.762 0.609 0.452 0.285 0.544 0.263 0.518 0.404 0.684 0.464 0.687 0.377
B 0378 0569 1280 0.127 0.123 0.078 0.768 0.289 1.347 1.547 2.174 0.936 0.206 2.321 1.526 1.854 1.588 0.213
wald(FD) [-0.311  -1537 25427 1366 1853* -0.820 1025 3508 % 5.203**  x -0.740 x 3013*** 1315 1.216 0.829 2.488**  2.577**
LM(4) 1795 2.042 0363 0.445 0.900 0.442 1.848 1.632 1.783 0.372 1.830 1.462 1.947 115 1818 0536 0828 1695

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.
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Table A9
Intra-euro area export estimation results using PPI-deflated HCI

AT BE cy DE EE ES FI FR GR IE T LU v MT NL PT si SK
Const X x x 3650%%*%  4065%** X 38360  x 37520 x X x 4.513%%%  x 7.840%*  3.888***  3.319%%*  x
FD x 0.754%*  x 1095%%*  0.401* x 1.433%%% 1.221%%% x x 1.016%**  x 1.063%**  0.008*** 1534  x
HCI X X X X X X X X X X X X X X 0.917** X X X
AEX(t-1) ~0.425% %% 0.254%%% 0, 274%%* ~0.416%%%

AEX(t-2) 0.217%* 0152+ ~0.290%*

AEX(t-3) 0.363%%* -0.191**

AEX(t-4) 0.219% 0.303%%+

AFD(t)  [0.924%x  0.689%** LAO2v**  0844%%x  1237%%% 1132wk 1328%rx  1,004%* L170%%  1,198%%%  LUE*  1752¢%  0864%x  1135%kx 12390k 1284wk
AFD(t-1) —0.454%% ~0.774*

AFD(t-2)

AFD(t-3) ~0.730%** —0.557

AFD(t-4)

AHCI()

AHCI(t-1)

AHCI(-2)

AHCI(-3) 0.804* 0.461*
AHCI(t-4) [-0.812*

ECM(1-1) |x —0.348*%*  x _O53IR _0.274%%% —0.488***  x 0698  x x x ~0.264%%  x ~0.320%% 0373 _0608*** X
AdjR2 0436 0509 0366 0.727 0.582 0.415 0.411 0732 0629 0379 0.720 0.580 0.539 0.174 0.347 0.571 0.733 0.465
8 2397 2674 1153 2.612 0.833 0.831 1.007 1.309 0.890 0.728 1.397 2.063 2,051 0.988 4,103 0.922 0.601 1.309
wald(FD) [x 2.527%  x 1.405 2884 x 2.653***  x 1.136 x x x 0.145 x 0.330 0.678 22808°*  x
LM(4) 1669 0083 1678 1.371 0.675 0.483 0014 0344 2.300 0.229 0.133 1.003 0.237 0.493 0.876 0.840 1.922 0.414

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Table A10
Extra-euro area export estimation results using PPI-deflated HCI

AT BE cy DE EE ES FI FR GR IE [ LU Lv MT NL PT st SK
Const 6.696%**  6.103*  6915*  4.992%%*  10.560*** 6.0BL***  55E6***  7.334%F*  7366%%  0.042%%*  6.490%** X 7.359%%%  3.806%F*  4.440%%%  4.813"%%  4.824%*  3.238%*
FD 0.948%%*  0.044%%*% 142200 1099%%*  L160%*  0QLIMF  1220%% 07004 0.726%%*  x 1037%%%  x L250%%%  153eR*  1143% LABERRR 1 147*R 1364%
HCI 0.7LI  0.479%*%  0.731%*  _0.288*** —1808***  0.505%** _0.430°%% _0750%% 0.764%** _1448***  _0.578*  x ~0460%**  x ~0.218***  0.76%  0.364**  x
AEX(t-1) ~0.275%* -0.226%% ~0.276%**

AEX(t-2) 0.153* 0310%**

AEX(t-3) [0151%%

AEX(t-4) 0.268***  0319%**  0.141*

AFD(t)  [L205%*  1597x%x 12070%%  L1T4* 1091FF% 1083 0.997F**  1.048%%* L256%%% LU 09093%%*  2.37D%%%  1140%%*  0.985**%  1.075%%*  0.905%**
AFD(t-1) 0.426* 0.710%

AFD(t-2) ~0.579%% 0.606*** 0.318*

AFD(t-3) 0.309*

AFD(t-4) 0.390%** ~1.325%%* 0.718*

AHCI(t) 1.065%%* 0.444%**  _0.706%**  -0.389*

AHCI(-1)

AHCI(t-2) 1.015%*% 0,252+ 0.419*% 0.393* 0.253%**

AHCI(-3)

AHCI(-4) -0.222%

ECM(t-1) | -0.283*** —0484*** —0.316** _0548** _0568*** _0.207**  -0393** 0.435** _0525*** _0.507*** _0250** X 0.626%**  0.641%**  _0B3LFF  _0.579%** 0367 0.232%*
AdjR2 0612 0518 0,681 0.680 0632 0560 0.746 0593 0.455 0.241 0.524 0.263 0.515 0.404 0.678 0.471 0.672 0377
B 0364 1.052 0081 0.471 0.283 0.061 1.143 0300 0914 0.071 2.569 0.936 0.185 2.321 3.030 0.898 1.258 0.213
Wald(FD) [-0.490 0426 2.746%**  1.332 0943 0,638 2002 2602 -1.733% X 0.360 X 2.567%*  1.315 2586  1.043 1.961%  2.577%%
LM(4) 1761 3070 0453 0046 1.885 0389 1787 1624 0.959 1.396 0.577 1.462 2.098* 1115 0.603 1641 0832 1695

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.
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Table A1l
Intra-euro area export estimation results using ULCM-deflated HCI

AT BE cy DE EE ES FI FR GR IE T LU v MT NL PT si SK
Const X x x 3650%*% G573 7280%%* 3836  x 375200k 7.320%% X x 4513 x 8.084%<*  3888*** 33190  x

FD x 0.754%*  x 1095%%%  1.054%**  0919%k*  1433%x  x 1221%%%  1008%**  x x 1016 x 0717405 0.908***  1534%%*  x
HCI x X X X 0.629%*%  _0.799%** X X X 0.830%* X X X 0937 X X X
AEX(t-1) —0.407% %% 0274 ~0.416%+*

AEX(t-2) 0.242%% 0152+ ~0.290%*

AEX(t-3) 0315%**

AEX(t-4) | 0.246%* 0.219% 0.297 %%+

AFD(t)  [L3d8x*x 07300+ L402%%%  0730%% 0,963k  0910%**  1326%**  1,004%** 1170%%*  0.885%%  LIULE*  1752¢%  0938%*  1135%kx 12390 1293wk
AFD(t-1)

AFD(t-2) |-0.493%+* 1.428%%%

AFD(t-3) ~0.659%** 0.912%%  _0.557%%*

AFD(t-4)

AHCI() —0.481%* -0.366***

AHCI(t-1) | -0.542%*

AHCI(-2)

AHCI(t-3) 0.333% %+ 0.428%* 0.386%**

AHCI(t-4)

ECM(1-1) |x ~0.363%%*  x _O53I** Q4G 0195%%  _0.489%** x 0698  —0.603*** x X —0.264%*  x —0373%%%  _(.373%*  _0.608*** x
AdjR2 0495 0540 0366 0.727 0.476 0.489 0.447 0722 0.629 0.555 0.720 0.648 0.539 0.174 0.557 0.571 0.733 0.441
8 1561 2085 1153 2.612 0.049 1.044 1.032 1.856 0.890 0.976 1.397 2.961 2,051 0.988 1.522 0.922 0.601 0.837
wald(FD) [x 2527%  x 1405 0.266 0476 2.653%%*  x 1.136 0.043 x x 0.145 x 2243** 0,678 22.808%** X
LM@4)  |o867 0115 1678 1371 0.09 0609 0078 0725 2300 0469 0133 1.015 0.237 0.493 0.926 0.840 1.922 0573

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Table A12
Extra-euro area export estimation results using ULCM-deflated HCI

AT BE cy DE EE ES FI FR GR IE [ LU Lv MT NL PT st SK
Const 5482%%% 5573 6050%*  4.9637%% 4558 531N 4791%F%  BE5TH* 6112 5834% 56390k x 6.241%%%  3BIETF  A06LYC 4732 4.205%%*  3.238%%*
FD 0.806%**  0.825%%*  1503%*%  0.942%%*  1277%%%  0990%**  1.030%**  0.640%%*  0.745%%%  0.436**  0.927%**  x L412%%%  1531%k*  1.018%*%  LILEW 11700 1364%%*
HCI 0.452%%% 03554 _0525%*  _0.270*** _0ALL*  0.354*** _0.248** _0.600%% 0.492%** _0553*F* 03916  x ~0179%** x ~0120%%* 045%™ 0228*  x
AEX(t-1) -0.308%%* ~0.213**  0.185*

AEX(t-2) [0244%  _o138*  0.194% 0.195% 0.139*

AEX(t-3) [0.189%* -0.153** 0,197

AEX(t-4) 0251%%  0.271%  0.144% 0.176*

AFD(t)  [L160%*  1417%%% 1253%%  1344%%%  1.003%%%  LOBLME*X  0.972%%%  1.013%k* L0GO*** LUk 0Q9L%**  2.37L%%%  LO74%*  1014**F 1.076***  0.905%**
AFD(t-1)

AFD(t-2) [-0376%* 0.203* 0.701%*

AFD(t-3) 0.307%%*

AFD(t-4) -0.278* ~1.003%%* 0.718*

AHCI(t) 0.631%* 0.472%%* 0.280%**  -0.164%

AHCI(-1) -0.290%* -0.161%*

AHCI(-2) 0.379% 0.156%

AHCI(-3)

AHCI(-4)

ECM(t-1) |-0287%* —0470%* 0268 0728 _0379"** 03507 _0.380*** 0514 _0540%** 0612 _0.578** x 06167 0.641% % 0.674*** 0564 0268**  -0.232**
AdjR2 0.668 0547 0696 0.720 0.613 0.563 0.776 0.612 0.484 0.346 05992  0.263 0.511 0.404 0674 0.462 0.651 0377
B 1771 1.045 0470 0798 1.589 0.463 0.527 2.816 1.414 2.219 2.093 0.936 0.171 2.321 3.286 0.577 1.217 0.213
Wald(FD) [-1.954% 1248 2.986*** 0968 1426 0089 0.248 36254 _1734*  _3111%** 0819 X 3.492%%* 1315 0.362 0.766 2.046%*  2.577%%
LM@4)  |1484 0981 0953 0.45 1.194 0.101 1.261 1.038 1.208 0.423 1.279 1.462 1.548 1115 1625 2.272 089 1695

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.
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Table A13
Intra-euro area export estimation results using ULCT-deflated HCI

AT BE cy DE EE ES Fi FR GR IE T LU Lv MT NL PT si SK
Const X X X 36504  BO36***  8.858***  3836**  x 57034 98OTA*  7728%**  x 45135 x 10.688**% 3.888***  3.319%** x

FD X 0754+ x 1095%%%  1.055%**  0.767*%*  1433v*  x 1046%**  0.496%*  1254%%*  x 1016%%*  x 0.638%**  0.908***  1534%**  x
HCI X X x x 0.974**%  _1.134*** X 0421%*  _1.387%%  _0.869*** x x X 1.501%%*  x x x
AEX(t-1) —0.407% %% _0.194%* —0.278%** —0.416%%*  0.140%*

AEX(t-2) 0.190%* 0158+ 0.290%*

AEX(t-3) 0315%*

AEX(t4) [0.206%* 0.219% 0.207%%* 0.166*

AFD(t)  [L258%%*  0.754%%x 1402 0816%**  1,007%%*  1132%k*  1326%* 103284 1.267%%%  1198%%*  LULE*  1752%% 0893k 1135%ek  123gwek  1293wkx
AFD(t-1) 0.422%* 0.774*

AFD(t-2) [-0420%  —0.195+

AFD(t-3) 0.659%** 0.557%**

AFD(t-4)

AHCI(t) —1.321% %% ~0.630%*

AHCI(-1)

AHCI(-2) -0.303*

AHCI(-3) 0.498*

AHCI(t-4)

ECM(t-1) |x 0350  x 0531%%  _0565%% 0.261**  0.488*** X 0.564%%  0.496%**  0.496*** x 0264 x 0.716*%* _0.373*** 0608 x
AdjR2 0451 0530 0.366 0.727 0.696 0.461 0.411 0722 0.722 0489 0791 0.580 0.539 0.174 0.527 0.571 0.733 0.441
8 0990 1190 1153 2.612 1.090 0.311 1,097 1.856 3.094 0.498 1.881 2.063 2.051 0.988 2.377 0.922 0.601 0.837
Wald(FD) [x 257 x 1405 0.303 ~1561 2653 x 0.264 —2002%%  5600%%*  x 0.145 x —4.196*** 0678 228085 x
LM(4) 1.045 0.006 1678 1.371 0.493 1.246 0.014 0.725 1.735 0.320 0.471 1.003 0.237 0.493 0.588 0.840 1.922 0.573

Notes: ***, ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Table Al4
Extra-euro area export estimation results using ULCT-deflated HCI

AT BE [ DE EE ES Fl FR GR IE T LU v MT NL PT si SK
Const 6.124%%  5766***  6552%%*  5053ck* 5402k  5E27A*  4850%**  6870%%*  6.035%*  6.732%%%  576FFx  x 6.251%%%  3896***  4,106%**  4684%%*  4.620%%*  3.238%%
FD 0.020%**  0741%*  1202%%%  1050%x*  1379%kx  0923exx L II0W*  0.629%%%  0.398%%%  x 0974%%  x 1.361%%%  153LRA*  1.032%%%  1062%%%  1.13Q%*% 1 .364%**
HCI 0.578% %% 0388***  _0.636%*  _0.201%%  _0F50%TF  0.412%*%%  0.270% 0647 0443 0TATFR 0408 X —0.208*** x —0157%%  _0.141%  —0.325**  x
AEX(t-1) -0.298*** ~0.196%*  0,320%**

AEX(t-2) [0.244%%  _groger 0191w 0.185%* 0.149*

AEX(t-3) |0.186% -0.162%* 0.238%*

AEX(t-4) —0.251% %% 0.261%%%  0,157%*

AFD(t)  [L186%* 1392k 1279%%%  1326%k*  1.004%%*  1097+%*  1023%%*  0,855%* 1104%%% L I11%k* 0Q78%F%  2434%kx  119gwek  1012%%%  1068***  0.905%**
AFD(t-1) ~0.707%*

AFD(t-2) |-0.377%* 0224% 0.586%*

AFD(t-3) 0.314*

AFD(t-4) -0.261* ~1.086%** 0.718*

AHCI(t) 0..957 %% 0.511%%*  —0.598*** 0.213%*

AHCI(t-1) ~1.238**  —0.125*

AHCI(t-2) 0.301% 0.475%** 0.200%**

AHCI(t-3)

AHCI(t-4)

ECM(1-1) |-0.278%%* —0.417%%% _0303*** —0500%** —0.696%** —0.360%** —0.364*** —0496*** —0645%** —06Y6*** —0505%* x —05B7*4* 070244 _0.713%%%  _(.539%*% _0.317**%  —0.232%*
AdjR2 0666 0574 0741 0.686 0.608 0.573 0.789 0.630 0.532 0.355 0.584 0.263 0.501 0.449 0.687 0.452 0.658 0.377
B 1728 1409 0394 0.130 2.177 0.647 0.410 0.754 1.217 2.906 1.342 0.936 0.366 0.733 1.368 0.461 1.19 0.213
Wald(FD) [-0.703  -1875¢  253* 0771 2.206%%  —0.700  1.037 36624 5.360%**  x -0.250 x 3.227%** 1315 0.668 0.410 1.719% 2577+
LM(4) 1234 1007 1510 0.481 1.060 0.079 1.164 2.062 1.422 0.031 1.386 1.462 1.501 0.790 1.461 2.643* 0.760 1.695

Notes: ***, ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.
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Table A15
Intra-euro area import estimation results using CPI-deflated HCI

AT BE CcY DE EE ES Fl FR GR IE 1T LU Lv MT NL PT Sl SK
Const X —5.106*** —6.393*** _10.037*** —8.116*** —22.310*** —20.822*** —19.114*** _12.726*** —21.997*** _16.947*** —4.281*** —6.383*** _5267*** _12.466*** —12.463*** —4.336*** —6.595***
DD X X 1.219***  0.586™* 0.750%**  1.288***  1.716%**  1.153***  0.973***  1.449***  1.231***  0.704***  0.636*** 0.572** 0.786%* 1.32%** 0.337***  0.320*
Ex X 0.855%**  0.258***  0.586***  0.993***  1.074***  0.536*** 0.780***  0.772***  1.280***  0.521***  0.297** 0.876%**  0.837***  0.731***  (.34*** 0.794***  0,992***
HCl X X X X X X 0.610% X X X X X X X X X X X
AIM(t-1) [-0.164** —0.208** 0.161** 0.341***  —0.182***
AIM(t-2)
AIM(t-3) —-0.202* —0.184** 0.244** —0.119*** —0.172**
AIM(t-4) | 0.418*** 0.131%** 0.530%**
AEX(t) 0.421%* 0.813***  0.417***  0.638***  0.782***  0.649***  0.357***  0.622***  0.569*** 0.711%**  0.479***  0.995***  0.680***  0.532***  0.324***  1.007***  0.663***
AEX(t-1) 0.231*** 0.710%**
AEX(t-2) 0.135%*
AEX(t-3) —0.474**
AEX(t-4) |-0207* 0.299%**
ADD (t) 3.197*** 1.247***  1.658***  0.770***  2.318***  1.196***  1.778***  1.758***  0.648***  1.541***  0.589***  0.924***  0.600** 0.968***  1.333***  0.747***  0.465**
ADD (t-1) 0.643* 0.653** 0.550%** 0.460***
ADD (t-2) 0.950%*
ADD (t-3) 0597** 0.192%*
ADD (t-4) [-2.882*** —0.689*** —0.609*** —0.647***  —0.419%**
AHCI(t) 0.503%
AHCI(-1)
AHCI(t-2)
AHCI¢-3)
AHCI(t-4)
ECM(t-1) |x 0.719***  —0,668*** -0.389*** -0.466*** -0328*** 0.895*** _0.398*** _0,566*** -0.560*** -0488*** _0.542*** _0,469*** _0.752*** —0.166** 0.535%**  0,692*** —(512***
AdjR2 0.766 0.564 0.705 0.570 0.489 0.800 0.647 0.652 0.799 0.421 0.926 0.540 0.942 0.353 0.579 0.780 0.851 0.655
JB 1.289 1.464 1.338 0.528 0.500 1.064 2.017 0.221 0.773 0.690 0.560 3.541 0.132 1763 1416 0.920 1913 1698
Wald(FD) |x X 2.626™* —1.743* —2511**  3.242%** 3.160***  0.653 —0.285 2.340%* 1.763* 1777 —5.098*** —1.734* -0.588 4.519%** Q. 427*** 4 112%**
LM @) 0.781 2.487* 1.250 0.024 2.500* 1.553 0.910 2.036 0.149 0.123 0.801 0.370 1.608 0.904 2.137 0.530 1.396 1172

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Table A16
Extra-euro area import estimation results using CPI-deflated HCI

AT BE cy DE EE ES FI FR GR IE 1T LU Lv MT NL PT sl SK
Const x ~10.939%%% _10.944%** _21.974%%% _4144%%  _17.754%% 1888208 -10.455%** _10.510%** _9.564%F% _18.736*** _8442* G077 _11637** _13.063*** _8.026%F* _12.976%r* _12.779%**
DD X X 1.601%%%  1560%**  0.706%%*  1.126%%*  1781%%*  1509%*  1.091%**  0.728%**  1.430%**  x 0.661%**  0.789%**  0.312%*  0.755%**  2.143%% 1 .434%%
Ex x L316**%  0.447*%*  0.491%%*  0.458%F*  0.733%%*  0.422%%*  0.428***  x 0.731%%*  0.442%%*  1.278%*  0.812%**  1.227%**  1170%*% 0519%** x 0.402***
HCl x 0.302%%*  x x x 0.179* 0.305%**  x 1.064***  x x x X 0.855* 0.192%**  x x 0.280% **
AIM(t-1) | -0.690%+* 0.294%*

AIM(t-2) 0.236** 0.142*

AIM(t-3)

AIM(t-4) 0.234***  0.157* 0.195%* 0.404%** 0.319%%*

AEX(t) 0.941%%%  0.490%**  0.585***  0.6Q1***  0.555***  0.322%** 0.320%**  0.380%**  0.212%* 0.499%*  1.018***  1.147%**  0.196* 0.435% %%
AEX(t-1) | L1610%%* 0432+ 0.238*** 0.316***
AEX(t-2) 0.274* 0.327%%*

AEX(t-3) 0.254%* 1.304%

AEX(t-4) ~0.249%* 0.283** —0.272%*

ADD()  [3.728%** L377%%%  2.004%%%  0.694%%%  1.485%%*  1.044%**  3440%%%  165THF*  0.481%F*  2.150%*x 0.702%%*  1.016***  0.651* 1A21%%%  2141%%%  0.472%%
ADD (t-1) 0.683*** ~0.878**

ADD (t-2) 1,731 %% 0.321%* 0.444%*

ADD(t-3) |-2884%* 1.452% %% 0.307%

ADD (t-4) ~0.531%%  0.707x%* ~1.024* ~0.206% ~0.430** ~0.048%%%  0,607**

AHCI() 0.196** 0.378**

AHCI(-1) 0.214*

AHCI¢-2) 0.582* 0.191**

AHCI(-3) 0.298***

AHCI(t-4) 0.726%*

ECM(t-1) [x —0.643%%  _0.825%%  0.450%** 0401 _0.500%%* _0410%% _0.337%** _0.478%% _0.610%F _0.4657% _0.483*** _0.562%** _1150%** _0.637%** _0.300%% _0.454%* _0,484%**
AdiR2 0.669 0.779 0.632 0.717 0.561 0.570 0.581 0.677 0.625 0.573 0.631 0.202 0.593 0.642 0.645 0.704 0.711 0.654

B 1.186 0.911 1082 2.749 1051 0.009 1532 0151 0.140 0.607 3395 3.466 0.196 1577 0.852 0.863 2.567 1888
Wald(FD) |x X 5.018%%%  4122%%%  _3.004%** 1142 4.569%**  0.896 0337 -2265** 1294 0.505 ~6.161*** 0821 —4584%x% 1 282 5.355% %% 3,532xxx
LM () 1.833 0.867 1.802 1.500 0.589 0.804 0.347 0.234 0.761 0.088 0.272 0.292 1.699 1.432 0.492 0.730 0.301 0.205

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.
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Table A17
Intra-euro area import estimation results using GDP-deflated HCI

AT BE CcY DE EE ES Fl FR GR IE 1T LU Lv MT NL PT Sl SK
Const X —5.106*** —6.393*** _10.037*** —8.116*** —22.310*** —18.964*** —19.114*** _12.726*** —21.997*** _16.947*** —4 470*** —6.383*** 5267** _12.466*** —15292*** —4.336*** —6.595%**
DD X X 1.219%**  0.586** 0.750%**  1.288***  1,664*** 1 163***  (.973***  1.449%**  1.231***  (0.745***  0.636***  0.572** 0.786** 0.981***  0.337***  0.320*
Ex X 0.855***  0.258***  0.586***  0.993***  1.074***  0.515***  0.780***  0.772***  1.280***  0.521***  x 0.876***  0.837***  0.731***  0.327***  0.794***  (.992***
HCl X X X X X X 0.363* X X X X 0.503* X X X 1.421%**  x X
AIM(t-1) [-0.164** —0.222** 0.161** 0.341%**
AIM (t-2) 0.160%*
AIM(t-3) —-0.202* —0.184** 0.244** —0.119*** —0.172**
AIM(t-4) | 0.418*** 0.136%** 0.530%**
AEX(t) 0.421%* 0.813***  0.407***  0.663***  0.782***  0.649***  0.353***  0.622***  0.569*** 0.704***  0,479***  0.995***  0.680***  0.532***  0.286***  1.007***  0.832***
AEX(t-1) 0.222%** 0.710%**
AEX(t-2) 0.142%*
AEX(t-3) —0.474**
AEX(t-4) |-0207* 0.260%**
ADD (t) 3.197*** 1.170%**  1.832%**  Q.770%**  2.318%**  1.192%**  1.778%**  1.758***  0.648***  1.585%**  (.528***  0.924***  0.600** 0.968***  1.274%**  0.747***  0.421**
ADD (t-1) 0.775%* 0.653** 0.617*** 0.460***
ADD (t-2) 0.950%*
ADD (t-3) 0.597**
ADD (t-4) [-2.882*** —0.596*** —0.651*** —0.647***  —0.440***
AHCI(t) 1.444** 0.847***
AHCI(-1) 1.975** 0.572*
AHCI(t-2)
AHCI¢-3)
AHCI(t-4) 0.700***
ECM(t-1) |x 0.719***  —0,639*** -0.405*** —0466*** -0.328*** _0.891*** 0.398*** _0566*** -0560*** -0472*** _0.545*** _0469*** —0.752*** 0.166** 0.395***  0,692*** 0 513***
AdjR2 0.766 0.564 0.732 0.601 0.489 0.800 0.645 0.652 0.799 0.421 0.930 0.585 0.942 0.353 0.579 0.760 0.851 0.617
JB 1.289 1.464 1.103 0.070 0.500 1.064 1.636 0.221 0.773 0.690 0.580 3.532 0.132 1763 1416 1.160 1913 1820
Wald(FD) |x X 2.626™* —1.743* —251**  3242***  3.172***  0.653 —0.285 2.340%* 1.763* —1.702* —5.008***  _1.734* —0.588 -0.147 —9.427***  4.112%**
LM @) 0.781 2.487* 0.848 0.404 2.500* 1.553 1.054 2.036 0.149 0.123 0.741 0.053 1.608 0.904 2.137 0.798 1.396 0.137

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Table A18
Extra-euro area import estimation results using GDP-deflated HCI

AT BE cy DE EE ES Fl FR GR IE [ LU v MT NL T sI SK
Const x ~10.850%%% _10.944%%* _21.974%% _4144%%  _16.78L*** _18895%F* _19.456%0% 02204 _Q564*FT  _18736%%% _8442%  60TTHR* _12543%* _12 835%** _BO26%F _12,976%%* _13338*kx
DD x x L6OL**  15G0%**  0.706%%*  LI1geRx 175Gk 1500%  1028%k% 0728k 1430%*  x 0.661*%*  0.800%**  0.263* 0.755%*% 21434 1.478%%*
Ex X 1.300%%%  0.447*%%  0.491%%*  0.458%%*  0.651%**  0.424%**  0.428%**  x 0.731%%*  0.442%%*  1280%*  0.812%**  1256%*%  119g%**  0510%**  x 0.372% %
Hel x 0.300%**  x x x 0.471* 0.355%**  x 0.8424*  x x x X 1.006%%*  0.195%**  x x 0.381% %+
AIM(t-1) | -0.690% 0318%* 0.221%%
AIM(t-2) 0.162%* 0.142%

AIM(t-3)

AIM (t-4) 0.238**  0.169% 0.195%* 0.404%** 0.319%**

AEX(t) 0.922%%%  0.268%%*  0589%**  0.762%%*  0.512%%%  0.323%%* 0.343%%%  0.380%**  0.212%* 0.499%*  1.022%%%  1.166***  0.196* 0.512% %+
AEX(t-1) [1.610%*% 0429+ 0.243%%* 0.203%%*
AEX(t-2) 0.285%* 0.327%%*

AEX(t-3) 0.263** 1.304%

AEX(t-4) 0.294%% —0.272%*

ADD(@)  [3.728%%* 0,907*%*  2,082%%*  0.731%**  1505%%%  1.036***  3.430%%*  1626%*  048L***  2.150%** 0.702%**  1.076%**  0.592% 1A20%%%  2141%%%  0.578%*
ADD (t-1) 0.704% %% —0.879%*

ADD (t-2) 1.742%%* 0.321** 0.444**

ADD(t-3) |-2884%* 1.478%%* 0.307*

ADD (t-4) ~0.709 %% ~1.058* ~0206* ~0.430** -0.948* %% _0,607**

AHCI() 0.163 0.351%% 0.313%*
AHCI(t-1) 0.243%%

AHCI(-2) 0.187%%

AHCI(-3) 0.303%%*

AHCI(t-4) 0.885***

ECM(t-1) |x 0.655%%* —0.869%** 0.446*** 0.44Q%  _0.453¢%* _0357*%  0,337%%% Q4TI _0BLOFHE  04E5FF  0.483%FF 055200k _L176%%* _QBAT*  _0300%F% _0454EE  _0.375%%*
AdiR2 0.669 0.778 0.551 0.718 0.592 0.516 0.570 0.677 0.626 0.573 0.631 0.202 0.503 0.653 0.647 0.704 0.711 0.665

8 1.186 0.611 0810 2.785 1173 0105 1957 0177 0124 0607 3395 3466 0.19% 2032 1010 0863 2.567 0.809
Wald(FD) |x X 5.018%%*  4122%%%  _3.004%** 0926 4.469%**  0.896 0105 -2265%*  1.294 0.505 ~6161%%* 0847 48620 1282 535500k 4.120%%*
LM @4) 1.833 0.786 1.747 1.701 0.362 0.289 0.19% 0.210 0.732 0.088 0.272 0.202 1.699 1509 0.412 0.730 0.301 0.711

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.




THE ROLE OF PRICE AND COST COMPETITIVENESS FOR INTRA- AND EXTRA-EURO AREA TRADE OF EURO AREA COUNTRIES

Table A19
Intra-euro area import estimation results using PP1-deflated HCI

AT BE CcY DE EE ES Fl FR GR IE 1T LU Lv MT NL PT Sl SK
Const X —5.106***  —9.440*** —10.037*** —8.116*** —22.310*** —15.733*** _19.114*** _12.726*** —21.997*** _16.947*** —4281*** _6.383*** _5267*** _12.466*** —12.463*** —4.336*** —6.595***
DD X X 1.191%**  0.586** 0.750%**  1.288***  1.486***  1.163***  0.973***  1.449%**  1.231***  (0.704***  0.636*** 0.572** 0.786** 1.32%%* 0.337***  0.320*
Ex X 0.855***  0.280***  0.586***  0.993***  1.074***  0.544***  0.780***  0.772***  1.280***  0.521***  0.297** 0.876***  0.837***  0.731***  0.34*** 0.794***  0.992***
HCl X X 0.663***  x X X X X X X X X X X X X X X
AIM(t-1) [-0.164** —0.208** 0.161** 0.341***  —0.182***
AIM(t-2)
AIM(t-3) —-0.202* —0.184** 0.244** —0.119*** —0.172**
AIM(t-4) | 0.418*** 0.131%** 0.530%**
AEX(t) 0.421%* 0.813***  0.436***  0.638***  0.782***  0.649***  0.343***  0.622***  0.569*** 0.711***  0.479***  0.995***  0.680***  0.532***  0.318***  0.900***  0.746***
AEX(t-1) 0.231*** 0.710%**
AEX(t-2) 0.123*
AEX(t-3) —0.474**
AEX(t-4) |-0.207* 0.288*** 0.110%
ADD (t) 3.197*** 1.240%**  1.658***  0.770***  2.318***  1,056***  1.778***  1.758***  0.648***  1.541***  0.589***  0.924***  0.600** 0.968***  1.353***  1.035***  0.416**
ADD (t-1) 0.643* 0.653** 0.513*** 0.462**
ADD (t-2) 0.950%*
ADD (t-3) 0597** 0.192%*
ADD (t-4) [-2.882*** —0.610*** —0.609*** —0.647***  —0.423***
AHCI(t) 0.313* 0.905***
AHCI(-1)
AHCI(t-2)
AHCI¢-3)
AHCI(t-4)
ECM(t-1) |x 0.719%**  _0811*** _0389*** -0.466*** -0.328*** _0.897*** -0398*** -0566*** -0.560*** -0488*** —0542*** _0469*** -0.752*** —0.166** 0.593***  0.225%* 0.485***
AdjR2 0.766 0.564 0.742 0.570 0.489 0.800 0.663 0.652 0.799 0.421 0.926 0.540 0.942 0.353 0.579 0.788 0.733 0.697
JB 1.289 1.464 4.653* 0.528 0.500 1.064 2.431 0.221 0.773 0.69 0.56 3.541 0.132 1763 1416 1.606 1679 2617
Wald(FD) |x X 3.225%**  —1.743* —2.511** 3.242%**  2338** 0.653 —0.285 2.340** 1.763* -1.777* —5.008***  _1.734* -0.588 4.519%** —9.427*F* 4 112%**
LM @) 0.781 2.487* 1.224 0.024 2.500* 1.553 0.783 2.036 0.149 0.123 1.093 0.370 1.608 0.904 2.137 0.733 1.238 0.950

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Table A20
Extra-euro area import estimation results using PP1-deflated HCI

AT BE cy DE EE ES Fl FR GR IE [ LU v MT NL T sI SK
Const x ~10.891%%% _10,944%%* _21.974%%% 4144%%  _17.466*** _18.050%** _19.455%% _9.173*x% _Q5G4FFE  _18736*** 8442*  —6.077F** _10.666%* —12.879%** _BO26** 12,976%%* 14306+
DD X X 1.601%%%  1.560%**  0.706%%*  1.189%k*  1761%**  1509%**  0.920%%*  0.728%**  1.430%**  x 0.661%**  0.933***  0.356**  0.755%**  2.143%%% 1 51geR
Ex x 1.308%%%  0.447%%%  0.49L%**  0.458°%*  0.631%*  0.340%%%  0.428***  x 0.731%%%  0.442%%%  1280%*  0.812%**  1.009%**  1.008%** 0519%** x 0.409%**
Hel x 0.313%*  x x x 0.182* 0.319%*  x 1.109%**  x x x X 0.586* 0.215%%*  x x 0.464%**
AIM(t-1) | -0.690% 0.161% 0.310%* 0.350%** 0.242%%
AIM(t-2) 0128  0.192* 0.153* 0.142%

AIM(t-3) 0.217%*

AIM (t-4) 0.149% 0.153* 0.195%* 0.404%** 0.319%** 0.169%*
AEX(t) 0.936%*%  0.460%**  0579%**  0.6QL***  0.51g%**  0.288%** 0.200% 0.380%*%  0.212%* 0.499%*  1.170%**  1216***  0.196* 0.462% %+
AEX(t-1) [1610%* 0239* 0.237%%* 0.344%%*
AEX(t-2) 0.327%%*

AEX(t-3) 1.304%

AEX(t-4) ~0.225%* —0.272%*

ADD()  [3.728%%* L272%%%  2,100%%%  0.694%**  1.8530k%  1007A*  3.384%A*  LEITRRR 04816k 2.150%** 0.702%%%  1,192%%%  0.708%*  1121%%%  2.141%%%  0.475%**
ADD (t-1) 0.70g%**

ADD (t-2) 1.431 %% 0.321** 0.444**

ADD(t-3) |-2884%* —0.488* 1.300%** 0.307*

ADD (t-4) ~0.493%*%  0.741%%* ~0.206% ~0.430** ~0.048%%%  _0,607%*

AHCI() 0.225%* 0.420%*

AHCI(t-1) 0.363%**

AHCI(-2) 0.657%*  0.180%*

AHCI(t-3)

AHCI(t-4) 0.546* 0.800***

ECM(t-1) |x ~0.696%%*  0.780%%% 0.431%** _0.401*** _0.382%%* _0376%% —0459*** _0486%% _06LOFH 0.465%%* 0.483%** 05524k 11420k _QG06*** —0300%% 0454+ _0382re*
AdiR2 0.669 0.781 0.667 0.718 0.561 0.633 0.581 0.631 0.651 0.573 0.631 0.202 0502555  0.643 0.644 0.704 0.711 0.669

8 1.186 0.707 1.405 3.066 1.051 0.834 1.491 1.676 0.598 0.607 3.395 3.466 0.19% 0201 0893 0863 2.567 0.209
Wald(FD) |x X 5.118%%%  4.122%%%  _3,004%%* 1929% 4.204%%*  0.896 -0288  -2.265%* 1.294 0505 ~6.161%** 0207 ~4.410%% 1282 5.355%%%  4.281%%*
LM @4) 1.833 0.861 1.438 1.014 0.589 0.34 0.258 1.297 0.141 0.088 0.272 0.202 1.699 1.263 0.267 0.73 0.301 1.010

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.




THE ROLE OF PRICE AND COST COMPETITIVENESS FOR INTRA- AND EXTRA-EURO AREA TRADE OF EURO AREA COUNTRIES

Table A21
Intra-euro area import estimation results using ULCM-deflated HCI

AT BE cy DE EE ES Fl FR GR IE I LU Lv MT NL PT si SK
Const 18501%%* _5106%% —6393%%% 10,037+ —8116%k% 22.3L0%%* —20229%%% —10.114%%* _12.726%** —20.030%%% —16.947*F* —4.281%%* §38IK* x —12.466%%* —11.473%%* _4.336%*% 6,505 %+*
DD 1.635%%*  x 1.21g%%%  0586%%  0.750%%* 1,288  1.726%*  1153%xx  0.073%k* 0723 1231%%%  0.704%**  0,636***  0.901%**  0.786*%  1136***  0.337%**  0.320%
Ex 0.278%%*  0.855%%*  0.256%%*  0,586%**  0,003%k* 1 .074%*  0,560%**  0,780%**  0.772%%%  1626%*%  052L%**  0.207%%  0.876%%*  x 0.731%%%  0.212%%  0.794%** 0,992
Hel 0531 x x x x x 0.374**  x x 0.368**  x x X 0.895* x 0.451% x x
AIM(t-1) [-0.177%+ 0.161%* 0204%*%  0.182%%*

AIM(t-2)

AIM (t-3) -0.202* ~0.184** —0.119%** —0.172%%

AIM(t-4) | 0.391%%* 0.131%%* 0.530%**

AEX(t)  [0.460%%  0.813%%%  0.417%%%  0.846%*%  0.782%%*  0.640%%*  0.533**  0.622¢%*  0.569%**  0555FFF 07116 Q4790 0995+ 055 0532 0.205%%%  1007*%*  0569%**
AEX(t-1) 0.471%%%  0.231%%* 0.720%** 0.424%%%
AEX(t-2) 0.129*

AEX(t-3) —0.074%*

AEX(t-4) |-0288* 0.209%*

ADD()  [3.168%%* L247%%  1,728%%%  0.770%%* 2,318 1.62L%*  1.778%%%  1758%k*  (.585%*k  154lw%*  0,580%%%  0,024%%*  0,608%F  0.968*F*  1.424%k*  0,747%%*

ADD(t-1) 0.602%** 0.506%*  -0.460%**

ADD(t-2) 0.950%*

ADD(t-3) 0.507** 0.192%*

ADD (t-4) |-2882%% ~0.689%* —0.308**  —0.600%** —0.647*F%  _0.446%**

AHCI(t) 0.515%** 0.355%**

AHCI(-1)

AHCI(t-2)

AHCI¢-3)

AHCI(t-4) | 0.250* 0.191%*

ECM(t-1) |x 0.710%%%  _0.668*** 0.423% 0466 0.328%% _0.887*** 0308 0.566%** 0.460%** _0488**  _0542%** 0460°%* 08L6** 0.166**  -0414*** 06920k 0330r*x
AdiR2 0.775 0.564 0.705 0.610 0.489 0.800 0.539 0.652 0.799 0.588 0.926 0.540 0,942 0.483 0.579 0.772 0.851 0.852

8 1,137 1.464 1.338 1.309 0.500 1.064 2,650 0.221 0.773 0.199 0.560 3.541 0.132 1.759 1416 0896 1913 0.201
Wald(FD) [1.903% x 2626 —1.743%  —2511%*  3242¢%%  3863%% 0,653 -0.285 -1341  1763* —L777%  -5098*** _0364  -0588 1175 —9.427%k% 41120
LM @) 1,135 2,487+ 1.250 0502 2.500* 1,553 0.480 2.036 0.149 1.489 1,093 0.370 1,608 0.160 2.137 1.157 1.39 0.933

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Table A22
Extra-euro area import estimation results using ULCM-deflated HCI

AT BE cy DE EE ES FI FR GR IE 1T LU Lv MT NL PT sl SK
Const x ~10.803*%% _BYBTFCF 21.974%%% _4144%F  _16.260%F ~19.960%** _19.455%* _5.4020% Q564 _18736%% 8.442%  —BOTTH* 105155 _12.761%** _8.026%** -12.976%% —12.086%**
DD x x 1.254%%%  1B60%F*  0.706%%*  L3LLCR  1816%%%  1509%k  0.934%%  0.728%%*  1.430%F*  x 0.661%**  0.805%**  0.349%*  0.755%**  2.143%**  1.33g%**
Ex x 1.324%%%  0.372%%%  04QLF*  0.458%F*  0.454***  0.516%**  0.428***  x 0.731%**  0.442%%%  1280%*  0.812%*  1137%**  1126%** 0510%** x 0.453%**
HCl x 0.258***  0.278* x x x 0.268***  x x x x x X 0.793**  0.140%**  x x 0.165***
AIM(t-1) | -0.690%** 0.385%** 0216*
AIM(t-2) 0.118* 0.235** 0.183**  0.180** 0.142*

AIM (t-3) 0.258**

AIM(t-4) 0.134** 0.254%%* 0195 0.404%%* 0.319%%* 0.173%*
AEX(t) 0.905%%*%  0.405%**  0.676***  0.691***  0.454%*%  0.346%** 0.380%**  0.212%* 0.499%*  0.960***  1.249%**  0.196* 0.461%**
AEX(t-1) |L1610%%*  0.329%* 0.103***  0.244* 0.358***
AEX(t-2) 0.205%* 0.327%%*

AEX(t-3) 1.304*

AEX(t-4) ~0.207* —0.272%*

ADD()  [3.728%** L100%%%  2.086***  0.694***  1.503F*  1121%*  3.399%%*  1IS7R*  0.481%**  2.150%** 0.702%%*%  1.004%**  0.668**  1.121***  2.141***  0.506%**
ADD (t-1) 0.371%*

ADD (t-2) 1.714%** 0.321** 0.444**

ADD(t-3) |-2884%* 1.686*** 0.307%

ADD (t-4) ~0.510%*%  -0.704%%x ~1.014* ~0.206* ~0.430%* ~0.948%%*  0.607**

AHCI() 0.119* 0.258***

AHCI(-1) 0.225%*

AHCI¢-2) 0.202%**

AHCI(-3) 0.227%%  0.304%**

AHCI(t-4)

ECM(t-1) [x _0B77FFF 0.771%% 0351 _040L**F  _0.435%%F 0472 03417 0393 _0.610%F 0465 _0.483*** _0552%%% 1147 _0.545%%%  _0.390%%  _0.454**F _0.382*%%
AdjR2 0.669 0.772 0.606 0.744 0.561 0.525 0.737 0.671 0.527 0.573 0.631 0.202 0.593 0.634 0.655 0.704 0.711 0657

B 1.186 0.428 0.659 2.724 1.051 0.104 2.607 0.694 1.821 0.607 3.395 3.466 0.196 1502 0500 0.863 2.567 0185
Wald(FD) |x x 1177 4.122%%%  _3004%F%  4,078***  3516***  0.896 ~0.650 ~2.265** 1294 0505 -6161***  -0.796 ~4.087***  -1.282 53555 3220%%*
LM () 1.833 0.525 1.773 1.770 0.589 0.342 1.642 0.006 0.518 0.088 0.272 0.292 1.699 2.109 0.321 0.730 0.301 0.864

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.
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Table A23
Intra-euro area import estimation results using ULCT-deflated HCI

AT BE cy DE EE ES Fl FR GR IE 1T LU Lv MT NL PT si SK
Const X 5.106%<%  —6.303%% _10.037%%% _8116%4* 22 310%** _10997%*% _19.114%*% _12.726%** —20.804%** —16.94TH** _8.923rk _63BIFAX  5IGRE  _12466%FF X —4.336*** 6,505 %%+
DD x x 1.21g%%  0,586%%  0.750%%* 1288k  18I6%*  1153xx  0.973ekx 0,938k 1231%%x  0716%**  0.636***  0.572%%  0.786**  1070%**  0.337%*  0.320%
Ex x 0.855%%*  0.258%%*%  0586%%*  0,003%%* 1074k 0.420%*  0.780%*%  0.772%*%%  1.4QQ%k  052I%%  0.424%**  0.876%*%  0.837%%*  0.73L%**  0.300%%%  0.794%k% 0,992+
Hel x x x x x x 0.421* x x 0.368**  x 0.753**  x x x 0.350* x x
AIM(t-1) [-0.164%* 0.161%* 0.215%*  —0.182%%* 0.087*

AIM(t-2)

AIM (t-3) ~0.202* —0.184** ~0.149 %

AIM(t-4) | 0.418%+* 0.131%%* 0,521%%* 0.100%

AEX(t)  [0.420%0¢  0.813%%%  0.414%%x 0747k 0.782%%%  0.649%%%  04TEHR* 0,622  0,569%%* 0.711%%%  0,04**%  0,001%**  0.680%**  0.642¢%*  0.208%**  1048%%* 0876
AEX(t-1) 0.445%%%  0.231%%* 0.717%%+

AEX(t-2)

AEX(t-3) —0.074%* 0.250*

AEX(t-4) |-0207* 0.298%**

ADD()  [3.197%%* L24grx  1265%K%  0.770%%*  2.318%%  1.073%%%  1778%%%  L758ek*  Q5Q0%E  1BAIN*  0.607%%%  1.012%%% 0,600  1137%%%  1261%k*  (.656%%  (.5674%*
ADD (t-1) 0614%* 0.653+* 0.607***  —0.418**

ADD (t-2) 0.950%* 0.454% %

ADD (t-3) 0.507** 0.193%*

ADD (t-4) |-2882%% —0.726%* —0.609%* —0.714%*%  _0.349%*

AHCI(t) 1.077%** 0.881***
AHCI(-1) 0.882*

AHCI(t-2) 0.623*

AHCI(t-3) 0.365%*

AHCI(t-4) 0.723%*

ECM(t-1) [x 0.719%% % _0.642%%%  0.424%** _0.466%% 0328**% 0.981*** 0308*** 0.566%** 0,557%* 0488 _06330% 05630 075200k _0,203* 0542 06415 0.490%%*
AdiR2 0.766 0.564 0.722 0.557 0.489 0.800 0.625 0.652 0.799 0.507 0.926 0.596 0.950 0.353 0.472 0.784 0.859 0.682

8 1,289 1.464 1.810 1.723 0.500 1.064 1.852 0.221 0.773 0.301 0.560 4.136 1574 1.763 2431 1137 1.460 1.383
Wald(FD) [x x 2626 —1.743%  —2511%*  3.242%%%  4808%%% 0,653 -0285  -0.385 1763*  -1.916*  5008%** _1734* 0588 0.620 —9.427HR% 4112%%
M@ o781 2,487+ 0.832 1.607 2.500* 1,553 1.854 2.036 0.149 1.279 1,093 1.211 0407 0.904 0.662 0.689 1.194 0.867

Notes: *** ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.

Table A24
Extra-euro area import estimation results using ULCT-deflated HCI

AT BE cy DE EE ES Fl FR GR IE [ LU v MT NL T sI SK
Const x ~11.909%%% _10.944%F% _21,974%* _4144%%  _16.260*** —10008<** _10455F% _5.402%** _Q564*FE  _18736%%% _8.442% 6077 134144 _13283%*% _O26%E  _12,976%%* _12,382%%%
DD x x L6OL**  15G0%**  0.706%%*  1.3L1%%  1831%k  1500%  0934%kx 0728k 1430%*  x 0.661%*  0.882%%*  0.338%*  0.755%%%  2.143%%k  1302%%*
Ex X 1.401%** 0.447%** 0.491%** 0.458*** 0.454%** 0.415%** 0.428*** X 0.731%** 0.442%** 1.280%* 0.812%** 1.350% ** 1.163%** 0.519%** X 0.479%**
Hel x 0.320%*  x x x x 0.233%*  x x x x x X 0.968**%  0.192%%*  x x 0.286%**
AIM(t-1) | -0.690% 0.324%% 0.318%** 0207*
AIM(t-2) 0.142%

AIM(t-3) ~0.215%*

AIM (t-4) 0.236%** 0.195%* 0.404%** 0.319%**

AEX(t) 0.979%*%  0.465%%*  0582%**  0.738%**  0.402%%%  0.324%%* 0.207* 0.380%*%  0.212%* 0.499%*  1.084%%*  1.123%%*  0.196* 0.515%**
AEX(t-1) [1610%** 03980 0.245%%* 0.322%%*
AEX(t-2) 0.141* 0.230% 0.327%%*

AEX(t-3) 0.266** 1.304%

AEX(t-4) ~0.233** 0.311%% —0.272%*

ADD(@)  [3.728%%* 1.33g%%  2,006%%%  0.719%%*  2,013°%*  LIL6%E 3456w 1.728%%%  0.481*%  2.150%%* 0.702%%%  1,057%%%  0.707%* 1121  2.141%%%  0.654%%*
ADD (t-1) 0.688%**

ADD (t-2) 1710%%*  _0.696* 0.321%* 0.444%*

ADD(t-3) |-2884%* 1.436%* 0.307*

ADD (t-4) ~0.520%*%  0.741%%* ~1.167%* -0.206* ~0.430** ~0.948%%%  0.607**

AHCI(t) 0.202%* 0.455% 0.283%* 0.251%*
AHCI(t-1)

AHCI(t-2) 0.486* 0.228%%*

AHCI(t-3) 0.325%%%  0.474%*

AHCI(t-4) 0.471%

ECM(t-1) |x _0.661%F _0.821%**  _Q4OL**F 0.410%*% _0425%k 0,343 _0.34L%F 04375 _QBLONHE _0.465%%%  0483¢%  0552¢%% _1206%% _0.652+* —0300%F% _0454E  _0.470%**
AdiR2 0.669 0.782 0.624 0.731 0578 0.524 0.566 0.706 0.693 0.573 0.631 0.202 0.503 0.656 0.656 0.704 0.711 0.668

8 1.186 0.890 0.378 2.642 1531 0.042 3.184 1.055 0.292 0.607 3.395 3.466 0.19% 1.295 0467 0863 2.567 0932
Wald(FD) |x X 5.018%%%  4122%%%  _3,004%%% 4.078%%%  4.509%**  0.896 -0.650 ~2.265%% 1,204 0.505 -6.161%** 0523 ~4676*** 1.282  5355%%*  3.195%%x
LM @4) 1.833 0.807 1.066 0.923 0.39 0.494 0.762 1.389 0.441 0.968 0.272 0.202 1.699 0.980 0.558 0.730 0.301 1.408

Notes: ***, ** and * imply significance levels at 1%, 5% and 10% respectively. x denotes the absence of value.
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