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Abstract Italy’s recent upward trend in the real effective exchange rate (REER) com-
bined with a remarkable decreasing market share has instigated a lively economic
debate on the relevance of price factors in shaping export performances. In parallel,
concerns about Italy’s weak export competitiveness have been raised in connection to
the Eurozone imbalance issue. In this framework, the aim of this paper is to investi-
gate empirically the role of price competitiveness in determining Italy’s export flows,
namely the sensitivity of exports to REER dynamics. For this purpose, we undertake
an econometric investigation (a cointegration analysis from 1994 to 2014 to estimate
jointly the long-run export elasticities to the foreign demand and the REER) con-
ducted on the basis of five price and cost competitiveness indicators (i.e., alternative
deflator-based REERs), also taking into account the role of non-price competitiveness
factors. Moreover, we disentangle the export elasticities by clustering intra-Eurozone
and global flows (both in values and in volumes). Besides assessing the remarkable
importance of price competitiveness (the long-run export elasticity to export price-
based REER is about −1.3 for Eurozone flows and −1.7 for global flows), some
robustness tests confirm the absence of significant changes in the price elasticity of
exports with regard to the two sub-periods pinpointed by the inception of the Euro.

This paper is grounded on my Ph.D. thesis, headed “Three essays on competitiveness in the Eurozone
framework” (Doctoral School in Economics and Quantitative Methods, Cycle XVII, Roma Tre) and
written under the supervision of Antonella Stirati. I also thank Pasquale Tridico and all the participants of
the 11th EAEPE Summer School (Rome, June 2017) where a preliminary draft of this work has been
presented. I have also benefited from discussions with (in alphabetic order) Fabrizio Antenucci, Matteo
Deleidi, Luigi “La Faina” Salvati, Enrico Sergio Levrero and Gian-Luca Merlini. Any errors or omissions
are entirely my own.

B Walter Paternesi Meloni
walter.paternesi@uniroma3.it

1 Department of Economics, Roma Tre University, Via Silvio D’Amico, 77, 00145 Rome, Italy

123

http://crossmark.crossref.org/dialog/?doi=10.1007/s40797-018-0075-5&domain=pdf
http://orcid.org/0000-0001-9293-123X


422 W. Paternesi Meloni

Furthermore, we conduct a sectoral study to determine whether some industries out-
perform others in terms of export elasticities. The sectoral breakdown indicates that
manufacturing and machinery, which together account for 75% of Italian exports,
show the highest REER elasticities, albeit with a sizeable impact of non-price factors
(particularly for exports of manufactured goods towards the Eurozone). We conclude
by drawing some implications from our findings for the current policy debates.

Keywords Price competitiveness · Cointegration · Italy’s exports · REER · Trade
elasticities · Eurozone imbalances

JEL Classification F14 · F41

1 Introduction

Much speculation about an unhealthy Italian productive system has been raised in
recent years, mainly due to the question of external imbalances within the Eurozone
combined with an appreciable decrease in Italy’s export market share. In this regard,
the economic debate has focused on the alleged weak competitiveness of the so-called
Euro area ‘periphery’,withinwhich the consensus view (Bayoumi et al. 2011;Giavazzi
and Spaventa 2010; Sinn 2012; Wolf 2011)—substantially endorsed by policy makers
(European Commission 2009, 2010)—is generally as follows: (1) the currency union
has led to a generalised decrease in interest rates, which has caused increasing and
unsustainable private and public indebtedness in peripheral countries; (2) the debt
growth has fostered both the domestic and the external demand, which has contributed
to boosting the relative prices vis-à-vis other EMU members, especially the so-called
‘core’ countries; (3) the inflation has curbed the export growth in peripheral countries,
leading to the creation of persistent external deficits; and (4) the trade deficits depend
on the weak competitiveness of peripheral countries, and, within a fixed exchange rate
regime, they should be corrected through an internal devaluation journey (that is, by
means of lower prices and wages).1

Within this framework, it is widely recognised that ‘while Italy’s competitiveness
does appear to have eroded, the size of this effect is, frankly, anyone’s guess’.2 Specif-
ically, the topic of Italian competitiveness—and more generally of Eurozone deficit
countries—has been discussed generously by bothmainstream authors, focused on the
analysis of productivity-adjusted price indexes (Blanchard 2007; Dieppe et al. 2012;

1 Consequently, trade misalignments have been treated by means of austerity measures (i.e., internal deval-
uation combined with labour market deregulation) aimed at fostering deficit countries’ exports. However,
it is reasonable to consider such a narrative as insufficiently persuasive, since this version does not take
into account both empirical evidence and theoretical arguments—see Brancaccio (2011), Cesaratto (2010),
Cesaratto and Stirati (2011), Paternesi Meloni (2017), Simonazzi et al. (2013), Stockhammer (2011) and
Uxó et al. (2011), who indicated a number of reasons for restrictive policies being considered as questionable
from a macroeconomic standpoint.
2 This evocative expression has been borrowed from Bayoumi et al. (2011, p. 5).
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Gaulier and Vicard 2013), and non-mainstream authors,3 among whom some scholars
have considered price competitiveness as being significantly relevant in shaping Italy’s
export flows (Bagnai 2012a; Cesaratto and Stirati 2011).4 Besides, other authors have
recognised that the competitive advantage of Eurozone surplus countries (especially
Germany) depends on non-price competitiveness factors,5 namely the product qual-
ity, upgraded export baskets, a complete production matrix and export diversification
(see Felipe and Kumar 2011). According to this view, intra-EMU price differentials
would be ‘only part of the explanation of the disequilibria with a much greater role
being played by the composition of exports (…): it is the quality of exports that needs
to be improved’ (Simonazzi et al. 2013, p. 671), and therefore greater price compet-
itiveness would not ensure export recovery in deficit countries, especially in Italy,
where ‘residual factors, which partly reflect non-price economic restructuring, have
supported Italy’s real exports after 2005’ (Lissovolik 2008, p. 1).

Due to the topicality of this issue, as well as its relevance in terms of policy, our
contribution intends to develop the existing empirical research, which is to a certain
extent still fragmentary, by studying the determinants of Italy’s trade performance and
linking the latter to price competitiveness. This involves measuring export elastici-
ties to alternative deflator-based REERs by taking into account the foreign demand
dynamics and non-price competitiveness factors, for both total and sectoral exports (10
industries, according to the Standard International Trade Classification) in value and
in volume, by distinguishing intra-Eurozone and global flows. Moreover, by means of
proper quantitative tools, we aim to provide evidence about the stability of the size of
export elasticities within the whole sample under investigation (from 1994 to 2014),
particularly with reference to the EMU sub-period individually. Finally, since we con-
sider competitiveness as a structural issue, we conduct an econometric analysis that
endorses a long-term perspective; in detail, an error correction methodology (ECM)

3 With respect to the Eurozone issues, non-mainstream scholars have taken into account the dangers of
asymmetric adjustment by means of internal devaluation (i.e., the negative effects on output of decreasing
real wages). Particularly, authors who have claimed that the relevance of price competitiveness is scarce
have maintained that restrictive policies would damage peripheral countries’ productive base, which would
already be ‘too narrow, in quantitative and qualitative terms, to respond effectively to external demand’
(Simonazzi et al. 2013). In parallel, price competitiveness supporters have claimed that Eurozone price dif-
ferentials should be reabsorbed through a revaluation of surplus countries, since their external performances
mainly depend on the wage deflation policies implemented during the early years of the EMU (see Bagnai
2012b; Brancaccio 2008; Cesaratto and Stirati 2011).
4 According to this argument, it has been asserted that a fixed exchange rate regime can hinder the adjust-
ment of relative prices, while flexible exchange rates (especially in advanced countries in terms of the
technological content of products) can contribute to reducing the trade imbalances. Consequently, currency
depreciation, which differs from internal devaluation in terms of effectiveness and distributive issues (see
Artus 2011), would foster exports in deficit countries without outstanding inflationary effects.
5 Some criticism of the non-price competitiveness argument was raised byMarin (2010), who asserted that
Germany gained price competitiveness through wage moderation and delocalisation: specifically, ‘German
firms offshored part of production to the new member states in Eastern Europe, Russia and Ukraine’, where
a less stringent institutional environment (in terms of the protection of workers and labour costs) could
be exploited in parallel with a kinder currency regime. The argument for outsourcing was also reported,
although with different implications, by Stehrer and Stöllinger (2015), who identified a Central European
manufacturing core (headquartered in Germany) closely connected with the Eastern European periphery,
which in turn significantly strengthened its manufacturing base (see Celi et al. 2018).
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allows us to estimate jointly the ‘background magnitude’ of Italian export elasticities
to price competitiveness and foreign income.

The remainder of this paper is structured as follows. Section 2 provides a general
overview of Italian competitiveness in terms of trade flows and their relationships
with price competitiveness indicators. Section 3 contains a literature review on trade
elasticities, with a particular focus on export elasticities to the REER. Then, Sect. 4
presents the econometric part of the paper, in which we (i) indicate the methodology,
(ii) specify the empirical model and (iii) identify sources and dataset creation criteria.
Section 5 presents and discusses our findings. Finally, Sect. 6 concludes and draws
some implications for current policy debates.

2 A Bird’s-Eye View of Italian Competitiveness

The debate regarding Italy’s weak external competitiveness mainly resulted from two
institutional reports that shed light on the existence of current account imbalances
within the Eurozone (European Commission 2009, 2010).6 In this regard, the analysis
of a country’s external performance is usually based on price competitiveness, which
is proxied by the real effective exchange rate (REER); the latter is a widespread
trade-weighted indicator that represents the dynamics of domestic prices relative to
foreign ones through inflation-adjusting nominal exchange rates—different deflators
representing prices and costs can be used alternatively for its computation. As far
as Italy is concerned, the empirical evidence indicates that the market share losses
are actually related to growing indicators of relative prices; as shown in Fig. 1, the
decrease in Italy’s market shares is combined with an increase in the REER (i.e.,
with decreasing price competitiveness), although further factors should be taken into
account when analysing export performance, for example foreign demand patterns,
non-price competitiveness, international competition and so forth.

Nevertheless, the Italian case becomes worthy of attention when the external sec-
tor is studied in depth. Particularly, after 2000, Italy’s current account balance was
negative, and then it turned positive in 2013. To understand which components con-
tributed the most to drawing this path, let us start with the composition of the current
account, the shares in the GDP of which are reported in Table 1. According to the
data, the Italian current account balance returned to positive mainly due to a decrease
in the importing of goods, the value of which dropped by 10% from 2011 to 2013
(while the GDP decreased by 2%). The exporting of goods, however, of which the
annual average growth was 2% in this biennium, contributed to a lesser extent than the
collapse of imports. Moreover, it is possible to notice that Italy’s trade balance was
already positive in 2012 (1.1% of the GDP); therefore, the current account balance
was negative due to other components. Finally, in 2014 and 2015, exports of goods

6 In this framework, Blanchard (2007), Giavazzi and Spaventa (2010) and Merler and Pisani-Ferry (2012)
underlined the potentially dangerous role—in terms of liquidity and solvency as well as related to a poor
productivity dynamics—of persistent CA deficits, even within a currency union. For these reasons, several
contributions have considered the role of intra-Euro area trade imbalances in the current European sovereign
debt crisis—see Cesaratto (2012), Guerrieri and Esposito (2012) and Sinn (2012), among others.
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Fig. 1 Italy’s market shares (ratio of Italy export to global trade flows, bars, left scale) and price com-
petitiveness dynamics; HCPI-based REER in dashed and export price-based REER in solid, right scale,
2005�100. Source: Elaboration on WTO and European Commission

experienced far more pronounced growth (+3.5% yearly average), combined with a
mild recovery of imports (+1%).

However, the import and export flows show sizeable differences if we examine the
breakdown between intra- and extra-Euro area trade. For this purpose, Fig. 2 indicates
the Italian export share of the GDP, which is disentangled into flows towards the
Eurozone (EU_11) and other partners (NO_EU); Fig. 3 proposes similar clusters for
the import share of the GDP.7 With regard to exports, the NO_EU flows have been
growing markedly in recent years (over 15% of the GDP), while the Eurozone flows
are stable at around 8% of the GDP. As a matter of fact, the increase in the total export
share experienced in Italy during the last decade mostly depended on trade outside the
Euro area—although the GDP drop after 2007 has to be considered.8 Moreover, the
NO_EU export share surpassed the EU_11 share suddenly after 1992, as a sign that
the Lira devaluation was related to greater extra-EU trade openness.

As far as imports are concerned, the NO_EU share exceeded the EU_11 share
close to 2000. Both ratios exhibit an upward trend, the NO_EU one being significantly
steeper (presumably due to imports of energy goods). This juxtaposition appears to be
consistentwith the idea that the onset of theEuro should have stimulated Italian imports
from extra-Eurozone countries due to the appreciated domestic currency. Moreover,
the EU_11 import share has remained quite constant since 2011, while the NO_EU
import share has dropped by 2% of the GDP; that is, the extra-Eurozone imports have
decreased to a greater extent than the GDP.

7 Within the EU_11 we considered Austria, Belgium, Finland, France, Germany, Ireland, Luxembourg,
the Netherlands, Portugal, Spain (which adopted the Euro in 1999) and Greece (which joined the EMU in
2001).
8 With respect to the responsiveness of external trade to the 2008 global crisis, we noticed that Italy’s import
and export shares of the GDP have been significantly reduced, as proof that the decrease in international
flows has been more pronounced than the fall in the GDP.
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Fig. 2 Italy’s exports of goods (% GDP). Source: Elaboration on Eurostat
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Fig. 3 Italy’s imports of goods (% GDP). Source: Elaboration on Eurostat

Finally, regarding the balance of goods, we can observe that the recent Italian trade
surplus (2014) derived from a huge extra-Eurozone surplus, whereas a small deficit
was experienced in the EU_11. To summarise, the intra-Eurozone trade balance was
positive from 1993 to 1998, and then it was persistently negative. On the contrary, the
extra-Eurozone trade balance has been positive for most of the time. In some respects,
this empirical evidence could be consistent with the price competitiveness argument,
and in this framework the real appreciation caused by the EMU may have hampered
Italy’s exports within the Euro area. As already stated, the most widespread metric for
price competitiveness is the REER, of which increases—caused by currency appre-
ciation or by an increase in relative prices—are generally intended as a loss of price
competitiveness (and vice versa), which may lead to a decrease in exports. Figure 4
shows the Italian real effective exchange rate dynamics (CPI-based, 2010�100) vis-
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Fig. 4 Italy’s trade flows (solid, billions of 2005 USD) and price competitiveness (dashed, 2010�100).
Source: Elaboration on Eurostat

à-vis 42 global industrialised countries, overlapped by the export and import total
flows (of which the annual volumes are listed in Table 2, in parallel with the trade bal-
ance and the aforementioned REER). Moreover, in Table 3 we report some Pearson
correlations that were calculated for the changes in the REER and the annual growth
rate of trade flows—respectively, exports, imports and trade balance.9

During the whole sample under investigation (from 1979 to 2014), export growth
was negatively correlated with the REER dynamics (−0.46), and the correlation was
higher (−0.59 on average) for sub-periods. In addition, although the import growth rate
was not strongly correlated with the changes in the REER (0.14), two considerations
emerge for sub-periods. Firstly, the strongest correlation (0.47) was registered from
1992 to 1999; this could be related to the Lira depreciation, which, according to the
price competitiveness argument, may have stemmed imports. Secondly, from 2000
to 2014, we observe a negative correlation (−0.40) combined with real appreciation;
however, this could be feasible in light of the fact that the so-called ‘income effect’ (that
is, endemic GDP growth and a subsequent import slowdown) could have exceeded
the so-called ‘price effect’ during this period. Finally, the correlation between the
trade balance and the REER was negative and quite high (−0.56), even though we
observe the lowest coefficient (−0.23) from 2000 to 2014. In addition to the Pearson
coefficients (which indicate only the tendency to covary), somepreliminary indications
of exports’ sensitivity to price factors are identified in Table 4 by regressing (OLS)
the annual export growth rates on the REER dynamics (from 1979 to 2014).10

9 It should be borne in mind that correlations between the REER and the exports may suffer from endo-
geneity, since the REER is a trade-weighted variable and therefore its dynamics may be driven by changes
in the relative importance of partners over time rather than by changes in prices or nominal exchange rates.
However, in the econometric part of this paper, we deal with this issue by using proper technicalities.
10 In addition to supposing this relationship to be linear, we do not actually consider feasible integration
and/or cointegration phenomena. This hypothesis will be verified properly in the following, that is, when
trade elasticities are estimated.
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Table 3 Correlation between Italy’s price competitiveness and trade flows. Source: Elaboration on Eurostat

Pearson
correlation

1979/2014 1979/1991 1992/1999 2000/2014

�REER; �%EXP −0.46 −0.61 −0.58 −0.55

�REER; �%IMP 0.14 0.14 0.47 −0.40

REER; TB −0.56 −0.82 −0.80 −0.23

Table 4 Regression-based correlation between Italy’s REER dynamics and export growth

�%EXP�β0 +β1*�REER Coefficient SE

β0 3.632*** (0.912)

β1 −0.575*** (0.191)

Sample: 1979–2014; ***p<0.01, **p<0.05, *p<0.1

Table 5 Correlation between Italy’s alternative deflator-based REERs dynamics and export growth

Pearson
correlation

HCPI ULC UWC GDP deflator Export prices

�REER;
�%EXP

−0.449 −0.476 −0.650 −0.489 −0.520

Obviously, the real exchange rate dynamics themselves are not sufficient to explain
export variability to a large extent (the regression R-square is 0.214), since the flows
also depend on the foreign demand; however, the price elasticity is negative and highly
significant (β1 �−0.57). With this point in mind, as all the preliminary tests highlight
the relevance of price competitiveness factors to Italy’s exports, it is still interesting to
determinewhether alternative deflators used in the REER calculation lead to dissimilar
results. In this regard, Table 5 indicates the correlation between the Italian annual
export growth rate (in volume) and the yearly REER dynamics based, in turn, on five
price/cost indexes, namely:

1. the harmonised consumer price index (HCPI), which ensures comparability among
countries’ baskets of goods;

2. the unit labour cost (ULC), a widely used metric for cost competitiveness that
compares wages with productivity;

3. the unit wage cost (UWC), namely the unit labour cost in the manufacturing sector
of the economy, exclusively;

4. the GDP deflator, which accounts for inflation by converting the total output from
current into constant prices;

5. the export price index, which tracks the average changes in the prices of exported
goods and services.
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Table 6 Regression-based correlation between Italy’s alternative deflator-based REERs and export

�%EXP�β0
+β1*�REER

HCPI ULC UWC GDP deflator Export prices

β1 −0.898** −0.736** −0.985*** −0.922** −1.246***

SE (0.421) (0.320) (0.271) (0.388) (0.482)

Sample: 1990–2014; ***p<0.01, **p<0.05, *p<0.1

According to the data, from 1994 to 201411 export growth was remarkably related
to the UWC-based REER (−0.65) and the export price-based REER (−0.52), while
the REERs based on price indexes referring to the whole economy (the HCPI, GDP
deflator and ULC) exhibit a lower correlation with exports.12

Even in this case, in addition to the Pearson correlations, some early indications of
exports’ sensitivity to different price and cost competitiveness metrics are provided by
linear regressionof the annual export growthon the real effective exchange rate’s yearly
variations (Table 6).13 As already stated, the REER itself does not explain exports to
a great extent: however, the price elasticities of exports—which were estimated using,
in turn, five alternative deflator-based REERs—show negative coefficients and are
statistically significant. More specifically, the highest coefficient of elasticity (−1.25)
is indicated by the export price-based REER.

Summing up, this introductory overview of Italy’s trade seems to suggest that export
dynamics and the balance of goods are more related to the REER than imports.14

However, the analyses carried out thus far are basically descriptive, and more sophis-
ticated statistical tools should be used for estimating long-run price and income
elasticities simultaneously. In this regard, in the following sections, an econometric
model—inspired by a European Commission report—will take into account sugges-
tions deriving from this preliminary analysis of the relevance of price competitiveness
to Italy’s exports. More specifically, we will investigate the export elasticities to differ-
ent deflator-basedREERs (whichwill allowus to distinguishflowsbygroups of trading

11 Alternative deflator-based REERs (vs. 37 industrial countries) are available from 1994 to 2014 (source:
European Commission).
12 However, both the ULC and the UWC can be affected by reverse causality or spurious correlation,
since they are adjusted for productivity dynamics: in fact, labour productivity could be considered to be
endogenous (or, at least, pro-cyclical), since it may increase with export growth due to the fact that exports
are a relevant component of the GDP.
13 As in the previous analyses of export elasticity, we do not take into account feasible integrated and/or
cointegrated series: these hypotheses will be verified in the following sections, that is, when trade elasticities
are estimated econometrically.
14 Consistent with global value chain relationships, in the case that exports were stimulated by real depre-
ciation, one can argue that this might also foster imports (e.g., intermediate inputs or energy). In this regard,
the indicator ‘imports content of exports’, assessing the relevance of the international fragmentation of
productive processes, increased for Italy from 23% in the mid-1990s to 29% in the mid-2000s (source:
OECD.Stat). In this framework Cingolani et al. (2015) confirmed that both Italy and Germany experienced
strong growth in the foreign value-added content of exports, despite the fact that Italy’s off-shoring index
was the lowest among the EU countries during the period 1999–2011.
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partners) as well as with respect to value and volume flows. Let us now examine the
literature on this topic to choose an appropriatemethodology for our research question.

3 Literature Review

There is a large amount of quantitative literature discussing the determinants of Italy’s
trade performance and linking the latter to price competitiveness—that is, attempting
to estimate empirically the export elasticity to the real exchange rate. Despite the
econometric results being quite mixed, a widespread consensus has emerged on the
use of so-called ‘export equations’ as a tool for trade elasticity estimation. To put it
simply, export equations try to explain a country’s total or sectoral export variability
by simultaneously considering the foreign demand dynamics and the impact of price
competitiveness.

With respect to the Eurozone imbalance issue, even institutional analysis has
recently made use of this approach. Specifically, through the estimation of a cross-
country export equation, the European Commission (2010) argued that Italy lost 4.7%
of its export market share from 1999 to 2008 and that this was caused (despite the
export annual growth rate being 2% on average) by the real appreciation.15 This report
clearly stated that Italian exports can be considered to be very sensible to price com-
petitiveness. In fact, notable differences in price elasticities are observable among
countries; the data suggest that the same real appreciation would lead Italy—in the
long term—to a decrease in exports that is about twice that of Germany.16 In detail, the
trade elasticities (vs. 60 countries) were estimated bymeans of an ECMwith reference
to the period 1980–2000; while the foreign demand coefficients are quite similar (1.08
for Italy and 1.03 for Germany), the export price-based REER elasticity is −1.72 for
Italy and −0.73 for Germany.

Cointegration-based estimates for export equations were also used by the IMF
(Allard et al. 2005), referring to Italy, France, Germany and Spain. On the basis of
this analysis, Germany’s exporting of goods was hampered by real appreciation to a
lesser extent than Italy’s, and this is reflected in the ULC-based REER elasticities,
which are −0.32 for Germany and −0.70 for Italy. Moreover, it was argued that
the foreign demand and price competitiveness explain the great variability of Italian
exports for 1980–2004, while on the contrary the so-called ‘residual factors’ became
more significant for 2001–2004.17

A further attempt to estimate long-run export elasticities for the whole Eurozone
(not on a cross-country basis) was made by the IMF (Bayoumi et al. 2011) through

15 However, the same report stated that more than 60% of Italy’s export share variability is explained by
factors other than the REER, specifically the foreign demand dynamics and non-price competitiveness.
16 As stated by the European Commission (2010), ‘(t)he comparison between Germany and Italy is infor-
mative of the role played by price competitiveness. If Italy’s real exchange rates had evolved in a similar
way to Germany’s since the beginning of 1999, Italy’s export growth would have almost matched that of
Germany’s, while in reality it was less than one third its size.’
17 ‘During 2001-04, the contribution of the residuals deserves a careful reading’ (Allard et al. 2005).
Although residual factors are not considered as additional regressors, they are generally indicated as non-
price competitiveness and sectoral orientation of trade.
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a panel analysis that considered export equations with a variety of deflators, as well
as a breakdown in intra- and extra-Eurozone partners: it was claimed that intra-EMU
trade is more sensitive to the REER (price elasticity range from −0.7 to −1.3) than
extra-EMU flows (−0.1 to −0.3), and this difference has increased since the onset
of the Euro. With respect to the Italian case, it was argued that price competitiveness
seems to have worsened during recent years, although different considerations can be
put forward for various deflators (in particular, the CPI-based REER shows modest
dynamics since 1995, while the ULC and export unit values indicate dramatic real
appreciation, ranging from 50 to 110%).

The ECB recently made the only effort to examine the determinants of intra- and
extra-Eurozone exports on a cross-country basis (Bobeica et al. 2016), in which
standard export equations were estimated (from 1995 to 2013) with respect to five
harmonised competitiveness indexes—the HCI based on the PPI, CPI, GDP deflator,
ULC and UWC (i.e., ULC in manufacturing), computed by the ECB on the basis of
the same methodology and data sources as the REERs—by means of cointegration.
The results indicate that price competitiveness is a relatively more important driver of
exports outside the Euro area than within the EMU; in particular, Italy’s flows towards
non-EMU countries are quite sensitive to the UWC-based HCI (−0.87), whereas the
elasticities to competitiveness indicators regarding the total economy (namely the CPI,
GDP deflator and ULC) appear to be more relevant to intra-Euro area exports (ranging
from −0.39 to −0.58).

An empirical investigation that considered alternative deflator-based REERs was
conducted by the Bank of Italy (Giordano and Zollino 2014) bymeans of cointegration
of export equations with respect to four large Euro area countries from 1993 to 2012.
According to this analysis, Italy’s export elasticities to the REERs are significantly
higher than those of Germany, France and Spain (about−0.55 for basic price indexes),
while productivity-adjusted cost competitiveness metrics—specifically the ULC and
UWC—indicate the lowest values of responsiveness. Moreover, an augmented model
that takes account of non-price competitiveness (proxied by total factor productivity)
was estimated in this research: the relative TFP dynamics proved to be significant,
although the REER elasticities were almost unchanged when non-price factors were
considered.

Similar analyses based on export equations have been proposed by scholars. Among
others, Bagnai and Mongeau Ospina (2014) estimated long-run trade elasticities by
means of cointegrationwithin amedium-sized annual econometricmodel of the Italian
economy (from 1960 to 2013): the REER elasticity of Italian exports is −1.27 vs. the
Eurozone core, −1.92 vs. the Eurozone periphery, −1.52 vs. other EU countries and
−1.03 vs. the US, while the foreign demand elasticities range from 1.37 vs. BRICs to
3.69 vs. the US. Moreover, Algieri (2015) considered non-price factors within export
elasticity estimations (1978–2011), despite the fact that they were included in the
form of a stochastic trend (i.e., not as specific exogenous variables); on this basis, the
estimated price elasticity is −0.8 while the non-price elasticity is −2.9.

Furthermore, the following contributions assessed Italy’s price competitiveness,
although they did not estimate trade elasticities specifically. Belke and Dreger (2011)
stated that price competitiveness is more relevant than income growth in determin-
ing trade imbalances within the Eurozone; therefore, realignment in ULCs—through
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internal devaluation of the periphery—would be necessary. Moreover, according to
Comunale and Hessel (2013), price competitiveness differentials are of course rele-
vant within the Euro area while income dynamics (even stimulated by credit) are the
main determinants of intra-Eurozone CA imbalances.

On the basis of this review, we can assert that export equations can be considered as
an appropriate tool to answer our research question. Summing up, a general consensus
on the relevance of price competitiveness to Italy’s exports seems to have emerged
from both institutional and academic contributions due to the fact that the long-run
REER elasticities are higher for Italy than for its competitors (especially Germany)
while the foreign demand elasticities appear to be similar among Euro area countries.

As anticipated in the introductory section, however, the research on this topic
presents some gaps, which this empirical work will try to fill. More specifically, given
the just-quoted literature studying the determinants of Italy’s trade performance and
linking it to price competitiveness, our contribution aims to improve and expand the
existing studies in three main directions. Firstly, as we noted a substantial lack of
sectoral investigations (or at least industry-based empirical research), we perform a
sector-disaggregated analysis to ascertain whether some industries outperform others
in terms of export elasticities. Secondly, a clear distinction between intra-Eurozone
and global exports is not so widespread within the existing literature, although this
would be interesting in the light of recent internal devaluation policies in the peripheral
countries of the Euro area; for this purpose we clearly disentangle export elasticities
by clustering intra-Eurozone and global flows. Thirdly, the main focus of our atten-
tion in this study is to check the feasible developments in Italy’s price elasticity with
respect to the adoption of the Euro, which will also be used for the sake of model sta-
bility. To cope with these issues simultaneously, in the rest of the paper, the empirics
will involve Italy’s export equations from 1994 to 2014—on both values and volume
export flows—which aim at jointly estimating the long-run export elasticities (total
and sectoral) to foreign demand and price competitiveness with respect to both Euro
area and global trade, by controlling for a proxy for non-price competitiveness and for
the EMU structural break (1999).

4 Methodology, Model Specification and Dataset

4.1 Methodology

As argued in the previous section, export equations are designed to represent the
relationship between a country’s export flows and some factors that are able to influence
them according to economic theory. Turning to the empirics, exports are generally (in
the baseline version) a function of the foreign demand and the real effective exchange
rate, and this equation is usually expressed in ln–ln form to consider income and
price elasticities, respectively. However, the analysis of time series economic data
usually involves dealing with non-stationary variables and/or cointegrated processes;
accordingly, long-term export elasticity estimations should be conducted by means of
a proper methodology that allows the detection of the dynamic relationships. In this
regard, in addition to verifying integration and cointegration, preliminary empirical
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tests on series were conducted.18 Firstly, through an augmented Dickey–Fuller test,
we verified the presence of a unit root (i.e., non-stationarity). Secondly, the optimal
lag length analysis was performed by minimising the Akaike information criterion
on the basis of a VAR model.19 Thirdly, in accordance with the results above, a
Johansen multivariate test (Johansen 1988) was conducted to determine whether the
series were cointegrated. In the case that the series were long-run correlated, we
would be able to represent the whole cointegrated processes by means of an ECM,
as suggested by Engle and Granger (1987). We opted for this methodology as the
cointegrating equation,20 if any, provides information about the long-run relationships
amongvariables,whilst alternative techniques (that is, those that exploit only variables’
first differences) just allow the estimation of short-term relationships.21 Consistently,
in the case that the series were proved to be I(1) and cointegrated, we applied the
ECM—as stated by Granger (1988)—and the long-run export elasticities would be
expressed by the coefficientswithin the cointegrating equation (EC), as in the Johansen
(1988) multivariate cointegration.

4.2 Model Specification

In accordance with both the methodology and the research goal, we defined our export
Eq. (1)—each of which includes the cointegrating equation22 (2)—as follows:

�X j
t � θ + αEC j

t−1 +
L∑

i�1

βi�X j
t−i +

L∑

i�1

δi�F Dt−i

+
L∑

i�1

ϕi�RE E Rt−i + ηT F Pt + λdum1999 + εt (1)

with:

18 Further methodological details, among which are the tests and estimation procedures, are reported in
Appendices A1, A2 and A3.
19 The optimal lag length analysis also considered additional tests, namely Schwarz and Hannan–Quinn.
In the case that the alternative tests indicated ambiguous reading results, we controlled the trend of the
log-likelihood function. Technical issues are reported in Appendix A4.
20 Basically, the whole process is made stationary by considering the cointegrating equation. In detail, we
estimated a linear combination of variables by means of OLS, and then we considered the residuals; in the
case that they were stationary, that is, I(0), variables can be considered to be cointegrated and the error
correction term can be included in the export equation to make the process stationary.
21 Essentially, in case the series are I(1) but are not cointegrated, we could eliminate non-stationarity by
using first differences. Nevertheless, we would be not in a position to estimate long-run relationships among
variables.
22 It is worth noting that the error correction term embodies information about the long-run relationships
between the levels of variables. In fact, this kind of statistical technique has been developed to combine short-
and long-run relationships. However, as already stated, we adopted a long-term perspective for theoretical
reasons.
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EC j
t−1 � X j

t−1 − γ1F Dt−1 − γ2RE E Rt−1 − γ0 (2)

where X indicates Italy’s exports at time t towards a specific cluster of partners (for the
sectoral analyses, we used Xj with j�0,…, 9); FDt is a proxy for the foreign demand,
expressed by Italy’s trading partners’ export-weighted GDP; REERt indicates the real
effective exchange rate (based on alternative deflators) relative to each specific cluster
of partners; and L represents the highest number of lags considered within the esti-
mations. It is appropriate to clarify that the specified model draws its inspiration from
the institutional research undertaken by the European Commission (2010); specifi-
cally, although we referred to different export flows (in terms of periods and partners)
and considered an alternative—to some extent more sophisticated—proxy for for-
eign demand,23 we used the same methodology for the estimates of export elasticities
(namely, the ECM). Accordingly, the coefficients within the cointegrating equation
(EC) can be interpreted as long-run elasticities due to the ln–ln form, with respect to
the total (Xt) and sectoral exports (X

j
t), alternatively. Since a decline in the REER (i.e.,

increasing price competitiveness) and/or a rise in the foreign demand is supposed to
foster export growth, we expect a positive relationship between X and FD (hence a
positive γ1) and an inverse relationship between X and REER (hence a negative γ2).
Moreover, EC should be interpreted as the temporary deviation of exports from the
long-term cointegration relationship, which is expected to be zero in the long run,
while its coefficient (α) should be statistically significant to validate the existence of
a long-run relationship.24

Notably, it can be argued that trade flows might not depend solely on the price
competitiveness and foreign demand: as pointed out in previous sections, non-price
competitiveness can be relevant in shaping Italy’s export performance, and this
can arouse concerns about the model specification of the European Commission
(2010)—especially with respect to omitted explanatory variables. To overcome this
issue, we opted to take into account the role of non-price factors within the VAR spec-
ification (1) as a control variable.25 Specifically, in the spirit of the augmented model
specification advanced byGiordano andZollino (2014),we considered total factor pro-
ductivity as a proxy for non-price competitiveness: this set of factors, among which

23 In the European Commission’s (2010) study, the foreign demand proxy is computed as the export-
weighted foreign imports for the main trading partners of the Euro area, while in this paper, due to data
availability, the foreign demand faced by Italy was computed as the export-share weighted GDP of the
trading partners in each cluster in the spirit of Bayoumi et al. (2011).
24 Error correction methodologies allow for causality; according to Engle and Granger (1987), having
estimated the cointegrating equation coefficients (γi), it is possible to evaluate the significance of coefficient
α bymeans ofOLS (as the process is now stationary) to capture long-run causality.Notice that coefficientα is
a measure of the speed of the adjustment of the process towards the long-run equilibrium.Moreover, reverse
causality might be grounded theoretically, since Italy’s export performance might affect the foreign GDP
and competitiveness through different channels. This could be tested by means of a VECM methodology,
which we considered not to be feasible within our investigation since a similar analysis would suffer from
omitted-variable bias.
25 From an empirical standpoint, it is worth noting that the inclusion of non-price factors in the VAR may
have an effect on the cointegrating equation in the case that they actually affected the export dynamics.
However, this is consistent with our research goals, since it is appropriate also to consider non-price
competitiveness when estimating price and demand elasticities.
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are innovation, product quality, technological edge, diversification and specialisation,
is often considered to be able to ‘affect a country’s export performance alongside price
competitiveness’.26 Accordingly, to detect the effect of non-price factors as well, we
control the export equations for the economy-wide total factor productivity pattern,
regarded as a proxy for efficiency; in this framework, increasing TFP is supposed to
improve external competitiveness and consequently to enhance exports.27 However,
it should be noted that we do not control for TFP dynamics when we estimate the
long-run export elasticities to productivity-adjusted price competitiveness indicators
(i.e., ULC- and UWC-based REERs) to avoid obvious endogeneity biases.28

Finally, as far as model stability and robustness are concerned, as suggested by
Bayoumi et al. (2011), we considered a dummy variable within Eq. (1) to control for
a feasible structural break: in addition to the Euro’s inception, the use of this temporal
dummy can be considered as grounded from a statistical standpoint on the basis of a
Chow test that was conducted with regard to the two sub-periods under investigation.
However, in the robustness section, we carefully test the robustness of our results to
the non-inclusion of the dummy variable and to the EMU sub-period only (from 1999
to 2014).

4.3 Dataset Creation

To estimate the Italian export elasticities, we referred to EUTrade Since 1988 by SITC
(the Eurostat Comext database) for data on total and sectoral exports (monthly, from
1994 to 2014, quarterly converted and seasonally adjusted when required), which is
unbundled according to the Standard International Trade Classification. Moreover,
we queried data according to trading partners; we first downloaded series about Italian
exports toward the EU11 aggregate, and then we extended the selection to a broader
number of partner countries (see Table 7). In detail, we distinguished them into intra-
Eurozone and global flows by proposing export equations with respect to the EU11,

26 More precisely, Giordano and Zollino (2014, p. 6) developed a relative TFP indicator, which compares
‘a country’s performance in total economy efficiency and ability to innovate against the same basket of
competitors included in the price competitiveness indicators’. However, the motivation of this indicator
lies in the fact that they advanced a cross-country analysis, while our research just referred to Italy’s
competitiveness.
27 Some criticisms about the use of TFP as a proxy for non-price competitiveness can emerge. From a
theoretical standpoint, TFP criticisms have been discussed in several contributions—see Birolo (2010),
Deleidi and Paternesi Meloni (2014), Ginzburg (2008) and Storm (2017), among others. Moreover, with
respect to our model specification, it might be argued that sound productivity dynamics would represent
an efficiency advantage for firms, and to some extent this would be passed on to costs and prices, which
are already considered within real exchange rates. Consistently, this might produce endogeneity. However,
this is not the case in our paper, since we do not cointegrate TFP but just control for its dynamics (proved
to be stationary at the 10% confidence level; see Appendix A1) outside the EC. Alternative variables might
be taken into consideration as proxies for non-price competitiveness to avoid potential bias (e.g., R&D
investment, the number of patents in the manufacturing sector and IC expenditure), and this may stimulate
future research due to the analytical criticisms of TFP.
28 Briefly, if total factor productivity was considered within the export equations, multicollinearity would
to some extent emerge with the cost competitiveness indicators, since the latter are adjusted by labour
productivity.
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Table 7 Italy’s trading partners clustering based on REER’s data availability

EU11
Austria, Belgium, Finland,
France, Germany, Greece,
Ireland, Luxembourg,
Netherlands, Portugal, Spain

Industrial Countries
IC37
EA19+Bulgaria, Czech Rep.,
Denmark, Croatia, Hungary,
Poland, Romania, Sweden,
UK, USA, Japan, Switzerland,
Norway, Turkey, Canada,
Australia, New Zealand,
Mexico

Broad Group
BG42
IC 37+Brazil, China, Russia,
Korea Rep., Hong Kong

EA19
EU11+Estonia, Cyprus, Latvia,
Lithuania, Malta, Slovenia,
Slovak Rep.

IC37 and BG42 consistently with the REER’s availability. For the sake of clarity, it is
useful to point out that an investigation exclusively referring to extra-Eurozone flows
cannot be conducted for data accessibility reasons; specifically, Italy’s REER series
are available only vs. the Eurozone (EA), the European Union (EU28), the group of
‘industrialised’ countries (IC37) and the broader group of ‘advanced’ countries, which
also includes emerging economies (BG42). Moreover, it should be noted that the IC37
and BG42 include intra-Euro area trade; hence, an investigation of extra-Eurozone
flows only would not be performable in our empirical framework (see Table 8 for the
share of each cluster in Italy’s total exports). Technically, since Italian exports are
expressed in current Euros, we used the data as they are for the ‘value analysis’, whilst
the ‘volume analysis’ was achieved by deflating Italy’s export flows with the quarterly
GDP deflator.29

Furthermore, the foreign demand series (FD_EU11, FD_IC37 and FD_BG42) were
constructed on the basis of partner countries’ GDPs from the OECD.Stat national
quarterly accounts with respect to the EU11 (millions of Euros, current and constant
2010, seasonally adjusted), IC37 and BG42 (millions of PPP dollars, current and
constant 2010). In the spirit of the provided literature on the determinants of trade
performance involving export equations, we constructed a foreign demand variable
by weighting the GDPs of trading partners using Italy’s export shares towards each
cluster,30 the composition of clusters being determined consistently with the REER
availability.Moreover, for extra-Eurozoneflows,we converted the foreign demand into
Euros using quarterly USD/EUR exchange rates for the sake of comparability with

29 Alternatively, export prices could be considered as proper deflators for flows, but quarterly data are not
available. Moreover, export prices do not consider the dynamics of input prices (especially semi-finished
goods and services), which are relevant to price determination at the firm level. In this regard, the GDP
deflator can be considered as a feasible alternative for assessing price competitiveness.
30 Technically, when calculating the foreign demand proxy, we fixed weights in the initial year to avoid
endogeneity issues. We preferred not to use lagged weights, since the export shares exhibited high autocor-
relation.
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Fig. 5 Italy’s global export shares (average, minimum and maximum 1994/2014; red bars refer to EU11,
green bars to IC37, blue bars to BG4. Source: Elaborations on European Commission

the Italian export flows.31 As keenly discussed within the descriptive analyses, our
econometricsmadeuse of Italian price and cost competitiveness indicators, specifically
five alternative real effective exchange rates, which were adjusted by a variety of
deflators (namely the HCPI, ULC, UWC, GDP deflator and export prices). Italy’s
quarterly REERs from 1994 to 2014—the dynamics of which are plotted in Fig. 6
(from 6.1 to 6.11)—were provided by the European Commission on the basis of
different clusters of trading partners; more specifically, we selected REER vs. EA for
the EU11 analyses32 and REER vs. IC37 and REER vs. BG42 for the global export

31 Quarterly nominal exchange rates USD/EURwere computed on the basis of Italy’s GDP and its partners’
GDPs by using current Euros–Dollars (current PPP) for values and constant Euros–constant Dollars (fixed
PPP) for volumes. Moreover, we considered only countries for which data are available from 1994 to 2014
to build realistic proxies for the global demand. In detail, the IC37 demand was calculated on the basis of
31 countries (quarterly GDPs are not available for Bulgaria, Croatia, Cyprus, Romania and Malta), while
the BG42 demand refers to 34 countries (Russia, Korea and Brazil were added to the IC37 group). Then, we
considered only flows with countries for which a reliable proxy for the foreign demand could be calculated
(i.e., we excluded exports towards countries that were not represented within the global demand). For a
snapshot of the relative incidence of trade partners’ clusters, see Fig. 5.
32 REER vs. EU11 is not available, so we referred to the whole Eurozone REER (REER vs. EA, 19
countries). Notice that, according to the data, the EU11 incidence in the Euro area Italian flows was about
98% in 1994 and about 96% in 2012.
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flows.33 Finally, Italy’s TFP series, used as a proxy for non-price competitiveness,
was provided by Ameco (see Fig. 6.12) and referred to the total economy.

5 Empirical Findings

On the basis of the identifiedmethodology, the specifiedmodel and the dataset creation
criteria, this section reports and discusses the results of our estimations, that is, the
long-run export elasticities indicated by the cointegrating equations, when a long-
run relationship among exports, foreign income and REER emerges, by taking into
account non-price competitiveness as a control variable as well as the EMU structural
break (1999Q1). In our tables the foreign demand (FD) and price competitiveness
(REER) long-run elasticities of the Italian export flows are listed by considering, in
turn, five deflator-based REERs and by distinguishing flows according to the EU11,
IC37 and BG42 clusters. Finally, the trade elasticities are reported separately for the
‘value’ analysis (Table 9) and the ‘volume’ analysis (Table 10) regarding the total
export flows, although the sectoral analyses refer only to the current prices (Tables 11
and 12).

5.1 Total Exports

Let us start by discussing the results from the export equations, which refer to long-run
elasticities based on values (i.e., current export prices and nominal foreign demand).
According to Table 9, the export elasticities to the foreign demand are remarkably
relevant (generally above the unit), while on average the price competitiveness sen-
sitivity is −1.5 with respect to the EU11 flows when significant. Focusing on export
prices only, we specifically estimated an elasticity of −1.34 to the REER (significant
at the 1% level). Expanding the analysis to the IC37, the foreign demand elasticities
are quite in line with the European flows (on average 1.3), while the REER elastic-
ity is higher (−1.89 when export prices are considered). Similar findings emerged
from the BG42 flows, in which only the HCPI-REER export elasticity could be esti-
mated (−1.78) due to data availability. This provides an insight—as we mentioned
above—into the fact that outside the Eurozone Italy’s exports can be affected to a
greater extent by price than non-price factors, the size of the demand elasticities being
similar. In parallel, when the research was conducted using alternative deflator-based
REERs, the picture normally became quite mixed, since we did not refer to the export
prices uniquely. Nonetheless, the demand elasticities are always significant and not
especially steady among different clusters of partners, while it should be noted that a
difference is apparent with respect to the ULC- and UWC-REER elasticities. Partic-
ularly, the productivity-adjusted competitiveness indicators are not cointegrated with
the export flows and foreign demand within the Eurozone, and this can indicate that

33 As in Fig. 5, it is worth noting that REER vs. IC37 refers to the EA plus 18 other countries, while
REER vs. BG42 considers 5 additional countries. However, price competitiveness vs. BG42 quarterly data
are available only for the HCPI-based REER, so, for this group of trading partners, it was not possible to
compare elasticity estimations based on alternative deflators.
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Fig. 6 Italy’s price and non-price competitiveness (2010�100): REERs based on five deflators vs. different
partner groups (source: European Commission) and TFP (source: Ameco, code: ZVGDF). Note: REERs
are quarterly data. Ameco TFP series is yearly based, then we intra-yearly interpolated by considering its
annual dynamics to be equally distributed in each quarter
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Fig. 6 continued

Italy’s intra-EMU exports are driven by cost competitiveness to a lesser extent than the
global flows34; this can also depend on the adjustment by productivity (especially since
Italy’s productivity growth has experienced a huge slowdown in recent times). How-
ever, we noticed that something similar occurs for the HCPI-based REER elasticity,
which becomes higher and statistically significant for global exports; in other words,
consumer prices are not the most appropriate metric for the assessment of external
competitiveness within the Eurozone. Moreover, partially related to the above, atten-
tion should be paid to non-price factors, since the TFP coefficient is positive in all
the model specifications and higher for the EU11 flows (1.12 when the export prices
are considered compared with 0.60 for the IC37 flows and 0.13 for the BG42 flows).
This could be a signal of more pronounced ‘competition on quality’ with respect to the
Eurozone partners, in which the exports of Italy can be supposed to face its competitors
on technologically sophisticated items.35 Furthermore, the dummy coefficients for the

34 It can also be argued that this could result from adjusting the cost competitiveness by productivity. On the
basis of the unit labour cost approach, in the case that productivity decreased to a greater extent than wages,
real appreciation would be experienced—other things being equal (e.g., wages and productivity dynamics
in competitor countries or nominal exchange rate movements). Furthermore, the ambiguous reading of
these cost competitiveness metrics could be grounded on the fact that the inverse relationship between
productivity and prices (i.e., an increase in productivity leads to an advantage in terms of costs) can be
considered not to be immediate.
35 Some elements concerning this point will be investigated further through the sectoral analysis.
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Table 9 Italy’s total exports vs. EU11, IC37 and BG42: long-run elasticities (value-analysis)

(I) Export vs.
EU11

HCPI ULC UWC GDP
deflator

Export
prices

FD EU11 1.336***
(0.091)

n.c. n.c. 1.599***
(0.186)

1.645***
(0.094)

REER (EA) −0.415
(0.683)

−1.856**
(0.717)

−1.343***
(0.269)

α −0.190
(0.166)

−0.192**
(0.102)

−0.322**
(0.141)

dum_1999 −0.003
(0.014)

−0.002
(0.008)

−0.006
(0.009)

Non-price
factors (TFP)

0.654*
(0.448)

0.661**
(0.328)

1.122**
(0.467)

(II) Export vs.
IC37

HCPI ULC UWC GDP
deflator

Export
prices

FD IC37 1.173***
(0.101)

1.448***
(0.126)

1.386***
(0.204)

1.415***
(0.105)

1.447***
(0.124)

REER (IC37) −0.998***
(0.315)

−1.598***
(0.268)

−1.576***
(0.277)

−1.766***
(0.282)

−1.887***
(0.333)

α −0.414***
(0.122)

−0.177**
(0.078)

−0.176**
(0.083)

−0.180**
(0.094)

−0.248**
(0.100)

dum_1999 −0.022**
(0.010)

−0.021**
(0.011)

−0.011
(0.010)

−0.020**
(0.011)

−0.019**
(0.010)

Non-price
factors (TFP)

0.631*
(0.386)

– – 0.510***
(0.140)

0.603*
(0.385)

(III) Export vs.
BG42

HCPI

FD BG42 1.181***
(0.284)

REER (BG42) −1.284***
(0.244)

α −0.393***
(0.127)

dum_1999 −0.019**
(0.010)

Non-price
factors (TFP)

0.749*
(0.390)

Long-run export elasticities to foreign demand (FD) and price competitiveness (REER). Sample:
1994–2014. Cointegration considers intercept (no trend) in CE e VAR. See Appendix A1 for further details
Columns indicate different deflators used in REER. Estimates always control for a dummy (0/1) with
respect to 1999Q1 and for non-price competitiveness (TFP) when price competitiveness indicators are not
productivity-adjusted; n.c. indicates no Johansen cointegration at 0.05; SE in parentheses; ***p<0.01,
**p<0.05, *p<0.1

structural break are systematically negative and generally significant when extending
the study to global trade; bearing in mind that the IC37 embodies the EU11 flows, this
might indicate that after the Euro’s inception—and intuitively to some extent due to

123



Italy’s Price Competitiveness: An Empirical Assessment… 445

Table 10 Italy’s total exports vs. EU11, IC37 and BG42: long-run elasticities (volume-analysis)

(I) Real export
vs. EU11

HCPI ULC UWC GDP
deflator

Export
prices

Real FD EU11 1.213***
(0.126)

1.148**
(0.454)

2.043***
(0.561)

1.453***
(0.121)

1.761***
(0.113)

REER (EA) −0.794***
(0.193)

−0.775*
(0.439)

−0.915***
(0.312)

−0.876***
(0.147)

−1.228***
(0.145)

α −0.777***
(0.142)

−0.377***
(0.093)

−0.381***
(0.098)

−0.792***
(0.159)

−0.765***
(0.127)

dum_1999 −0.017
(0.010)

0.005
(0.017)

0.001
(0.004)

−0.022**
(0.011)

−0.055***
(0.018)

Non-price
factors (TFP)

0.522**
(0.204)

– – 0.766***
(0.212)

0.889***
(0.195)

(II) Real export
vs. IC37

HCPI ULC UWC GDP
deflator

Export
prices

Real FD IC37 1.412***
(0.270)

1.142***
(0.254)

0.936***
(0.291)

1.377***
(0.270)

1.564***
(0.282)

REER (IC37) −1.821***
(0.419)

−0.767***
(0.200)

−0.372**
(0.147)

−1.456***
(0.364)

−1.774***
(0.415)

α −0.415***
(0.084)

−0.418***
(0.089)

−0.422***
(0.090)

−0.459***
(0.091)

−0.513***
(0.093)

dum_1999 −0.020
(0.015)

−0.008
(0.014)

−0.002
(0.016)

−0.006
(0.015)

−0.002
(0.001)

Non-price
factors (TFP)

0.354
(0.285)

– – 0.237
(0.280)

0.078
(0.075)

(III) Real
export vs.
BG42

HCPI

Real FD BG42 1.356***
(0.196)

REER (BG42) −1.778***
(0.319)

α −0.478***
(0.089)

dum_1999 −0.017
(0.014)

Non-price
factors (TFP)

0.130*
(0.090)

Long-run export elasticities to foreign demand (FD) and price competitiveness (REER). Sample:
1994–2014. Cointegration considers intercept (no trend) in CE e VAR. See Appendix A2 for further details
Columns indicate different deflators used for REER. Estimates always control for a dummy (0/1) with
respect to 1999Q1 and for non-price competitiveness (TFP) when price competitiveness indicators are not
productivity-adjusted; n.c. indicates no Johansen cointegration at 0.05; s.e. in parentheses; ***p<0.01,
**p<0.05, *p<0.1

the exchange rate regime—exports towards extra-EMUcountries followed a dissimilar
pattern from those towards intra-EMU countries.
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Despite the low variability of the estimates (when alternative metrics of price com-
petitiveness or different clusters of partners are considered), we tested whether our
findings also hold for volumes. Not surprisingly, lower inconstancy among the coef-
ficients arose from different model specifications when constant price exports and
real foreign demand were considered instead of nominal variables (Table 10). In
general, for the EU11 the export foreign demand elasticities appear to be moder-
ately higher, while the REER elasticities are lower (−1.0 on average). Similar to
the findings of the value analysis, exports’ sensitivity to price factors is higher for
global than for Euro area flows. Still, a non-negligible difference between EU11
and IC37 export elasticities to the HCPI based-REER emerged, and productivity-
adjusted REER elasticities could be estimated by cointegration (which proved to
be significant despite being lower than the export prices’ REER elasticity). All
in all, the volume analysis validates the relevance of price competitiveness to the
shaping of Italy’s export flows. Additionally, it raises further questions regard-
ing the consistency of relative prices among EMU countries when measured by
consumer price indices, while export price-based deflators appear to be the most
suitable for studying external competitiveness, since they consider traded goods
uniquely.

Last but not least, the influence of non-price factors proved to be positive in
all the specifications, despite being lower and often not significant for the con-
stant prices’ analysis (particularly when the investigation was extended outside the
Eurozone). The difference between volumes’ and values’ results with respect to
the significance of non-price factors can be ascribed to feasible changes in export
composition towards high-quality goods (or upgrades of already-traded goods),
as suggested by the so-called ‘transformation’ or ‘restructuring’ argument (see
Coltorti 2012; Ginzburg 2012; Lissovolik 2008). An additional element in favour
of this interpretation relies on the fact that, according to the literature, nominal
export growth has been proved to be driven mainly by increasing export unit val-
ues, while the volumes are quite steady (see Lanza and Stanca 2007; Quintieri
2007).

Due to different partners and periods, we are not in a position to compare our
results exactly with already-existing analyses. However, two general remarks can be
advanced. The first one concerns the size of the trade elasticities; in this regard, it
can be argued that the Italian price elasticities estimated in this paper appear to be
in line with the ones in previous contributions—particularly the study by the Euro-
pean Commission (2010), which indicates a REER elasticity of −1.72, although it
does not consider non-price competitiveness—while the foreign income elasticities
are moderately higher than those existing in the literature. The second one regards
the use of alternative deflator-based REERs; in this respect, our estimations confirm
the perception according to which different competitiveness metrics lead to rather
dissimilar results in terms of exports’ sensitivity to price factors, as well as the fact
that the export price-based REER is one of the most appropriate indicators of price
competitiveness.
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5.2 Sectoral Exports

Furthermore, a sectoral analysis of export values was conducted for the EU11 and
IC37 using the export price-based REER, as shown in Table 11 (the GDP deflator-
based REER was also used as a robustness check in Table 12). Concerning the flows
towards the Eurozone (Table 11, left panel), machinery and transport equipment (sec-
tor 7) shows the highest REER elasticity (−2.37), while manufactured goods (sector
6) indicate an elasticity of −1.44 to the export price-based REER. Nevertheless, it is
also apparent that the sensitivity of manufacturing and machinery items to the foreign
demand is significantly higher than that of the total exports. These elements can obvi-
ously have some relevant implications for Italian export specialisation, since sectors
6 and 7 together account for more than half of the total Italian exports (see Table 13,
which indicates the average share of each sector in the total exports for the EU11
and IC37, alternatively). Moreover, even miscellaneous manufactured articles (sector
8), which account for about 20% of the Italian flows towards the EU11, exhibit an
export price REER elasticity of −0.92, despite the fact that the sectoral elasticity to
the foreign demand is considerably lower than on aggregate (0.95). On the contrary,
the price sensitivity is virtually zero for chemical items (sector 5), which however
exhibit a larger and statistically significant demand elasticity (2.50). The overall EU11
sectoral export picture becomes more complete when also considering the role of non-
price competitiveness: notwithstanding the huge sensitivity to price competitiveness
(especially for machinery), qualitative factors are highly relevant to and statistically
significant for five out of ten branches, namely manufacturing, machinery, miscella-
neous, chemicals and crude materials. These results are consistent with the non-price
competitiveness argument, assessing the relevance of quality to international trade,
which is more pertinent to mature economies, and explicitly considering the effects
of a country’s participation in the international fragmentation of production (see Cin-
golani et al. 2015). Finally, there is no trace of a long-run relationship for sectors 0,
1, 3 and 9 for Italy’s exports towards the Eurozone only: this is definitely connected
to the insensitivity of these items to price factors, with a prominent role of the foreign
demand in shaping the flows towards the EU11 cluster. Finally, Table 14 (left panel)
strengthens our findings, since no evidence of significant changes in the magnitude
of elasticities emerge when considering the GDP deflator instead of the export prices
in the REER. The only argument of note concerns the REER elasticities of exports
towards the EU11, which appear (on average) to be lower but still statistically signif-
icant when the GDP deflator based-REER is used instead of the export price-based
REER.

Regarding the global flows (Table 11, right panel), the remarkable price elasticities
in manufacturing and machinery still hold (−1.04 and−1.42, respectively), while the
impact on non-price factors is shown to be lower—albeit still relevant and statistically
significant for some industries, especially manufactured goods. Moreover, what cap-
tures the attention is the high price sensitivity in chemicals, which is proved to be nil
for Euro area exports, while it is −1.23 for global flows (with a large foreign demand
elasticity too). For IC37 flows we also estimated the long-run elasticities in the ‘pri-
mary’ sector of the economy, especially for food and live animals, in which the role of
price competitiveness is highly important (−2.18 REER elasticity, while agricultural
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Table 14 Italy’s total exports vs. EU11: long run-elasticities (value-analysis, robustness)

Export vs.
EU11

(a) 1994–2014 (no breaks) (b) 1999–2014 (EMU sub-period)

HCPI GDP
deflator

Export
prices

HCPI GDP
deflator

Export
prices

FD EU11 1.344***
(0.087)

1.523***
(0.187)

1.570***
(0.116)

1.383***
(0.145)

1.631***
(0.155)

1.496***
(0.153)

REER (EA) −0.409
(0.769)

−1.840**
(0.786)

−1.417***
(0.343)

−0.511
(1.301)

−1.191*
(0.645)

−1.180***
(0.427)

α −0.193
(0.165)

−0.176**
(0.089)

−0.264**
(0.112)

−0.214**
(0.088)

−0.820***
(0.152)

−0.392***
(0.124)

Non-price
factors
(TFP)

0.672*
(0.455)

0.551**
(0.260)

0.824**
(0.332)

0.113*
(0.069)

0.492**
(0.138)

1.229***
(0.367)

Long-run export elasticities to foreign demand (FD) and price competitiveness (REER). Columns indicate
different deflators used for REER. Samples: (a) 1994–2014 with no breaks; (b) 1999–2014 (as a robustness
test to the top panel of Table 10). Since REERs are not productivity-adjusted (HCPI, GDP deflator and
Export prices are considered as alternative deflators). Estimates control also for non-price competitiveness
(TFP). SE in parentheses; ***p<0.01, **p<0.05, *p<0.1. Cointegration considers intercept (no trend) in
CE e VAR

exports towards the Eurozone are not related to price factors) with a negligible effect
of TFP.Moreover, the long-run price elasticity for exports of crude materials (sector 2)
towards the IC37 is in line with the EU11 flows (−0.99), for which the EMU foreign
demand is a much important driver (2.59) than for the global flows (1.14). Finally,
concerning the global flows, no long-run relationship was identified for sector 3 and
sector 9, similar to the situation for exports towards the EU11 (due to the insensitivity
of these items to the REER). Contrary to what happens for the Eurozone flows, price
competitiveness becomes relevant for the primary branches of the economy (namely
sector 0 and sector 1) when considering a larger number of partners. Particularly, food
items show an REER elasticity of −2.18, while an REER elasticity of −1.96 was
estimated for beverages and tobacco (in both cases, however, the foreign demand elas-
ticity approaches the value of 2). Even in this case, Table 12 (right panel) reinforces the
reliability of our findings, confirming the robustness of our estimates to an alternative
metric of price competitiveness (namely, the GDP deflator-based REER instead of the
export price-based one).

All in all, the sectoral study confirms the insights of the analysis conducted on
aggregate flows: price competitiveness is, on average, more relevant to global than
Eurozone exports, while the impact of non-price factors affects Eurozone flows to a
greater extent than global flows. Furthermore, the sectoral breakdown indicates that
some industries actually outperform others with respect to the size of the REER elas-
ticity of exports, and the most sensitive sectors to price elasticities are manufacturing
and machinery, for which the export performances are however positively affected
by non-price factors; the latter, even in these specific cases, were proved to be more
significant for the Eurozone than for extra-EMU export flows.
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5.3 Model Stability

With respect to the robustness of our model, which has already been stressed to some
extent by considering alternative metrics of price competitiveness (that is, five REERs
based on alternative deflators), we report the long-run export elasticity estimations for
the EU11flowswithout controlling for the 1999 structural break andwith respect to the
EMU sub-period only. As far as the EU11 trade price elasticities to non-productivity-
adjusted price indicators are concerned (ULC- and UWC-based REERs do not present
cointegration), we suggest a comparison between Table 14a (in which sub-periods are
not taken into account) and the previous findings (particularly Table 9, top panel, which
considers the Euro inception break) to validate the absence of outstanding differences.
The export elasticity estimations are not virtually identical (the export price REER
elasticity is moderately higher when the structural break is not included in the model
specification). Consistently, price elasticities can be considered not solely depending
on data from 1994 to 1999, although the Euro inception structural break should be
taken into consideration for the estimates of the price competitiveness effect, since the
Chow test rejected the hypothesis of no break in 1999Q1 for all themodel specifications
(see Appendix A4 for an example).36

Additionally, the robustness of the export elasticity estimations was carefully tested
by considering the EMU sub-period only instead of the whole sample, as in Table 14b.
In this specification the estimated long-run elasticities were proved to be lower (the
REERelasticity downwards to−1.18 for export prices and to−1.19 for theGDPdefla-
tor), while no significant differences emerged with respect to the impact of foreign
demand and non-price factors. Still, this can be interpreted as an additional element
in favour of the ‘transformation’ or ‘restructuring’ argument: while price competitive-
ness was proved to be always relevant to the shaping of Italy’s export performance,
increasing REERs may not always be interpreted as decreasing competitiveness, since
higher prices can reflect quality improvement. Indeed, the size of the REER elasticity
is not insignificant during the EMU period only, which contributes to indicating that
the price elasticity is relevant, even in recent times.37 Finally, the lower magnitude of
GDP deflator-based REER elasticity (when the EMU sub-period only is considered
instead of 1994–2014) might be related to the fact that the GDP deflator is directly
affected by the terms of trade, which in turn may be influenced by the exchange rate.
In the light of this finding, export price-based REER should be considered as the most
reliable indicator for assessing Italy’s price competitiveness.

36 For the sake of completeness, in Appendix A4 we report in detail the analysis conducted on the EU11
Italian exports (values) with respect to the export price-based REERby controlling for the 1999Q1 structural
break, which was verified by a Chow test. Similar methodologies and tests were applied to all the model
specifications.
37 The same robustness checks (both the non-inclusion of the dummy variable and the EMU sub-period
only) were also performed for the IC37 flows, with virtually identical results.
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6 Final Remarks

In the light of the current debate on the relevance of price competitiveness, which is
closely related to Italy’s recent upward trend in the REER as well as to its decreasing
market shares, the main purpose of this empirical paper was to examine the role of
price factors in determining Italian export flows. To this end, we conducted an ECM
analysis (from 1994 to 2014) based on single export equations—as an attempt to
develop the model specification suggested by the European Commission (2010)—to
estimate the long-run elasticities to foreign demand and price competitiveness jointly,
with respect to different trading partner groups and, even for robustness, to alternative
deflator-based REERs (namely HCPI, ULC, UWC, GDP deflator and export prices).
Moreover, since trade flows might not depend solely on price factors and on for-
eign income, we controlled our estimates for a proxy for non-price competitiveness,
namely TFP dynamics, as suggested by the relevant existing literature. For the sake
of model stability, the econometric analyses also referred to time-varying factors; in
this regard the onset of the Euro was treated as a structural break (verified by Chow
tests) and taken into consideration in the model specifications accordingly. Finally, in
addition to the total export flows, we performed a sector-disaggregated analysis (10
industries) to determine whether some branches outperform others in terms of export
elasticities.

The results from the export equations estimated by means of cointegration suggest
that, notwithstanding the considerable effect of the foreign demand and non-price
factors, price competitiveness is still relevant in shaping Italy’s export performance.
More specifically, the REER elasticities based on price indexes that are not adjusted by
productivity are the most significant among all the estimations; particularly, the REER
elasticity of exports towards the EU11 is on average −1.3 when the export prices are
considered in different specifications.Whenwe also considered extra-Eurozone flows,
the empirics suggest that Italian global export is more sensitive to changes in price
competitiveness than intra-EMU flows. Expanding the analysis to global trade, both
the REER (−1.7 on average) and the foreign demand elasticities are relatively higher.
Moreover, the impact of non-price factors has been proved to be positive and strongly
significant for exports towards the Euro area, while they account for a lesser extent
when the focus shifts to global flows.

A sectoral analysis of export flows was also conducted on the basis of the export
price-based REER (and, for the sake of robustness, also using the GDP deflator-
based REER). For Eurozone flows the highest REER elasticities were estimated
for machinery and manufacturing, combined with a relevant impact of both for-
eign demand and non-price factors. In parallel, for global flows the remarkable
price elasticities in manufacturing and machinery still hold, and the impact of non-
price factors is relevant and statistically significant, albeit lower than for Eurozone
flows separately. Moreover, we recognised sizeable price sensitivity in chemicals
for exports outside the Eurozone, while on the contrary Italy’s exports of chemical
items were proved to be rigid to price competitiveness in the EMU. Similar rea-
soning applies to exports in the primary sector, which are responsiveness to price
factors for global flows but rigid for Eurozone flows. These elements have non-
negligible implications for Italian export specialisation, particularly due to the fact
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that manufacturing and machinery together account for more than half of the total
Italian exports; the sectoral analysis indicates that these industries outperform the
others with respect to the size of REER elasticity of exports, as far as the trade per-
formances in these branches are however positively affected by non-price factors
(which were proved to be more significant for Eurozone trade than for extra-EMU
flows).

According to our empirical findings, along with external demand and non-price
factors, price competitiveness can still be considered as a significantly relevant factor
to Italian exports, for both intra- and extra-Eurozone trade. Broadly speaking, on the
basis of the estimated long-run elasticities, 10% real depreciation (other things being
equal) would imply 13% nominal export growth towards the Eurozone, whereas such
an increase would be more pronounced with respect to the global flows. As an indi-
cation, our empirical findings about price competitiveness can be considered to be
conservative if compared with recent Bank of Italy research (Bulligan et al. 2017, p.
26), which indicated a medium-run 3% increase in Italian exports as a result of a 1.5%
decrease in export prices due to a reduction of the tax wedge on labour.38 From this
perspective the recent upward trend in the REER (to be interpreted as a loss of price
competitiveness) might actually have hampered Italy’s export growth, which, despite
the huge real appreciation, has not experienced a slowdown in absolute terms.Notwith-
standing price competitiveness being a key factor in determining Italian exports (and
therefore real depreciation possibly representing a useful stimulus for external flows),
we consider the recent macroeconomic policies implemented in the Eurozone context
to foster deficit countries’ competitiveness to be extremely detrimental in terms of
growth and living standards. In fact, these measures mostly concern structural reforms
to decrease wages in the European periphery, including Italy, which would addition-
ally damage southern countries’ productive bases (and hence also erode non-price
competitiveness, grounded on quality and export diversification) due to their adverse
effects on the domestic demand. Contrariwise, we suggest that the external adjust-
ment to rebalance the intra-Eurozone flows should occur along two dimensions. With
respect to price competitiveness, a feasible solution to the imbalances can be found
in a sort of symmetric process comprising internal revaluation of surplus countries,
that is, higher prices and wages in core countries (especially in Germany) that would
allow Italy to improve its relative price competitiveness, exchange rate flexibility not
being exploitable in the Eurozone context, while it could work with extra-EMU part-
ners. In parallel, with respect to non-price competitiveness, deficit countries need an
adequate set of industrial policies (instead of restrictive measures) aimed to enhance
the soundness of their productive systems and consequently to extend their export
composition.

38 Particularly, the estimated ‘semi-structural’ macro-econometric model advanced by the Bank of Italy
indicated that ‘the response (of export) to (price) competitiveness is gradual but relatively high (2.1) in the
long run’ (Bulligan et al. 2017, p. 14). It should also be made clear that the sensitivity of exports to price
factors was estimated by means of a different approach from the export equations, and consequently the
size of the elasticity is not immediately comparable with our estimates.
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Appendices

A1 Statistical Tests for Total Export (Value-Analysis)

Augmented Dickey–Fuller Unit Root Test—Null Hypothesis: variable has a unit root.
Exogenous: constant and linear trend [in case we can not reject b ��0 at 0.05 level
within yt �a+b(t)]. Sample: from 1994Q1 to 2014Q.

Variable (in log) Behaviour Level 1st difference Integration (0.05
level)

FD_EU11 Trending 0.7581 0.0000 I(1)

FD_IC37 Trending 0.9857 0.0043 I(1)

FD_BG42 Trending 0.9884 0.0062 I(1)

HCPI_ REER_EA Trending 0.4507 0.0000 I(1)

ULC_REER_EA Trending 0.4142 0.0000 I(1)

UWC_REER_EA Trending 0.7213 0.0000 I(1)

GDP_REER_EA Trending 0.7412 0.0000 I(1)

XPR_REER_EA Trending 0.6904 0.0000 I(1)

HCPI_REER_IC37 Trending 0.2868 0.0000 I(1)

ULC_REER_IC37 Trending 0.5762 0.0000 I(1)

UWC_REER_IC37 Trending 0.6189 0.0000 I(1)

GDP_REER_IC37 Trending 0.5641 0.0000 I(1)

XPR_REER_IC37 Trending 0.5827 0.0000 I(1)

HCPI_REER_BG2 Trending 0.3606 0.0001 I(1)

TFP Trending 0.0659 0.0450 I(1)

X_EU11 Trending 0.3234 0.0045 I(1)

X_IC37 Trending 0.2490 0.0009 I(1)

X_BG42 Trending 0.2240 0.0006 I(1)

Johansen Cointegration test. Lags interval (in first differences): 1 to ‘Akaike
lag-length criteria’. Trend assumption: linear deterministic trend. Exogenous series:
DUM_1999 and TFP (TFP not considered for ULC- and UWC-based REERs).
Hypothesized no. of CE(s): none; threshold: 29.68 (5%) and 35.65 (1%); ***p<0.01,
**p<0.05, *p<0.1.

Series Trace statistic

HCPI_REER ULC_REER GDP_REER UWC_REER XPR_REER

X_EU11
FD_EU11

32.68*** 24.13 22.20 37.72*** 50.13***

X_IC37
FD_IC37

37.14*** 45.81*** 42.97*** 45.02*** 39.57***

X_BG42
FD_BG42

35.79*** – – – –
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A2 Statistical Tests for Total Export (Volume-Analysis)

Italy’s export flows have been deflated byGDP deflator, calculated as the ratio between
nominal and real GDP (base year 2010; source: OECD.Stat National Quarterly
Accounts). Since correlation between GDP deflator and HCPI is 0.995, we did not
considered HCPI-deflating as an alternative strategy for the volume-analysis.

Augmented Dickey–Fuller Unit Root Test—Null Hypothesis: variable has a unit
root. Exogenous: constant and linear trend [in case we can not reject b ��0 at 0.05 level
within yt �a+b(t)]. Sample: from 1994Q1 to 2014Q.

Variable (in log) Behaviour Level 1st difference Integration (0.05
level)

R_FD_EU11 Trending 0.8436 0.0000 I(1)

R_FD_IC37 Trending 0.7300 0.0000 I(1)

R_FD_BG42 Trending 0.7562 0.0000 I(1)

R_X_EU11 Trending 0.1565 0.0053 I(1)

R_X_IC37 Trending 0.6479 0.0009 I(1)

R_X_BG42 Trending 0.1423 0.0010 I(1)

Johansen Cointegration test. Lags interval (in first differences): 1 to ‘Akaike
lag-length criteria’. Trend assumption: linear deterministic trend. Exogenous series:
DUM_1999 and TFP (TFP not considered for ULC- and UWC-based REERs).
Hypothesized no. of CE(s): none; threshold: 29.68 (5%) and 35.65 (1%); ***p<0.01,
**p<0.05, *p<0.1.

Series Trace statistic

HCPI_REER ULC_REER GDP_REER UWC_REER XPR_REER

R_X_EU11
R_FD_EU11

61.80*** 63.16*** 60.46*** 69.17*** 76.04***

R_X_IC37
R_FD_IC37

55.51*** 49.39*** 42.55*** 52.05*** 52.25***

R_X_BG42
R_FD_BG42

60.46*** – – – –

A3 Statistical Tests for Sectoral Export (Value-Analysis)

Augmented Dickey–Fuller Unit Root Test—Null Hypothesis: variable has a unit root.
Exogenous: constant and linear trend [in case we can not reject b ��0 at 0.05 level
within yt �a+b(t)]. Sample: from 1994Q1 to 2014Q.
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Variable (in log) Behaviour Level 1st difference Integration (0.05
level)

X0_EU11 Trending 0.7528 0.0143 I(1)

X1_EU11 Trending 0.5762 0.0000 I(1)

X2_EU11 Trending 0.5850 0.0001 I(1)

X3_EU11 Trending 0.1863 0.0001 I(1)

X4_EU11 Trending 0.0631 0.0001 I(1)

X5_EU11 Trending 0.7624 0.0057 I(1)

X6_EU11 Trending 0.3208 0.0000 I(1)

X7_EU11 Trending 0.1124 0.0006 I(1)

X8_EU11 Trending 0.2440 0.0000 I(1)

X9_EU11 Trending 0.6515 0.0000 I(1)

X0_IC37 Trending 0.7604 0.0000 I(1)

X1_IC37 Trending 0.3908 0.0010 I(1)

X2_IC37 Trending 0.5825 0.0000 I(1)

X3_IC37 Trending 0.4959 0.0000 I(1)

X4_IC37 Trending 0.5358 0.0000 I(1)

X5_IC37 Trending 0.4967 0.0001 I(1)

X6_IC37 Trending 0.3191 0.0000 I(1)

X7_IC37 Trending 0.1572 0.0005 I(1)

X8_IC37 Trending 0.3300 0.0097 I(1)

X9_IC37 Trending 0.8612 0.0001 I(1)

Johansen Cointegration test. Lags interval (in first differences): 1 to ‘Akaike
lag-length criteria’. Trend assumption: linear deterministic trend. Exogenous series:
DUM_1999 and TFP (TFP not considered for ULC- and UWC-based REERs).
Hypothesized no. of CE(s): none; threshold: 29.68 (5%) and 35.65 (1%); ***p<0.01,
**p<0.05, *p<0.1.

Series Trace statistic Series Trace statistic

GDP_REER XPR_REER GDP_REER XPR_REER

X0_EU11
FD_EU11

24.41 24.83 X0_IC37
FD_IC37

47.41*** 46.37***

X1_EU11
FD_EU11

12.58 11.95 X1_IC37
FD_IC37

38.86*** 33.77**

X2_EU11
FD_EU11

96.07*** 93.44*** X2_IC37
FD_IC37

89.35*** 87.19***

X3_EU11
FD_EU11

16.34 15.23 X3_IC37
FD_IC37

21.07 18.63

X4_EU11
FD_EU11

42.91*** 37.27*** X4_IC37
FD_IC37

43.97*** 37.22***
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Series Trace statistic Series Trace statistic

GDP_REER XPR_REER GDP_REER XPR_REER

X5_EU11
FD_EU11

32.21*** 31.79*** X5_IC37
FD_IC37

38.29*** 40.88***

X6_EU11
FD_EU11

41.98*** 37.76*** X6_IC37
FD_IC37

30.51** 31.25**

X7_EU11
FD_EU11

56.71*** 53.27*** X7_IC37
FD_IC37

44.86*** 45.37***

X8_EU11
FD_EU11

31.53** 32.35** X8_IC37
FD_IC37

55.26*** 55.44***

X9_EU11
FD_EU11

12.73 12.11 X9_IC37
FD_IC37

20.00 20.78

A4 Statistical Methodology for Structural Break and Lag-Length Selection

This section refers to tests conducted in order to justify some methodological choices,
among which dummy variable (0/1, with break at 1999Q1) and lag length selection
to be considered. For the sake of brevity, we refer to a specific case, particularly to
Italy’s export elasticity vs. EU_11 (1994-2014),with the followingmodel specification
(value-analysis) including control variables (i.e., 1999dummyandTFP) and exploiting
export price-based REER:

�X_EU11t � θ + αECt−1 +
L∑

i�1

βi�X_EU11t−i +
L∑

i�1

δi�F D_EU11t−i

+
L∑

i�1

ϕi�X P R_RE E R_E At−i + ηT F Pt + λdum1999 + εt

with ECt−1 � X_EU11t−1 − γ1F D_EU11t−1 − γ2RE E R_E At−1 − γ0.

Test for structural break—Chow Breakpoint Test: 1999Q1. Equation Sample:
1994Q1 2014Q4.

Null Hypothesis: No breaks at specified breakpoints. Dependent variable: X_EU11.
Varying regressors: XPR_REER_EA.

F-statistic 15.351 Prob. F(1,78) 0.002

Log likelihood ratio 14.731 Prob. Chi square(3) 0.001

Wald statistic 14.351 Prob. Chi square(3) 0.001

Lag length choice—VAR Lag Order Selection Criteria.
Endogenous variables: X_EU11 FD_EU11 XPR_REER_EA.
Exogenous variables: DUM_1999 TFP.
Sample: 1994Q1 2014Q4. Included observations: 77.
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Lag LL LR FPE AIC SC HQ

0 318.892 NA 5.93e−08 −8.127 −7.944 −8.054

1 751.599 809.218 9.86e−13 −19.132 −18.676 −18.950

2 792.426 73.1692 4.32e−13 −19.959 −19.229 −19.667

3 805.879 23.0631 3.86e−13 −20.075 −19.070 −19.673

4 834.599 46.9961 2.33e−13 −20.587 −19.309 −20.076

5 889.801 86.0284a 7.08e−14a −21.787a −20.235a −21.166a

Each test at 5% level
LR sequential modified LR test statistic, FPE final prediction error, AIC Akaike information criterion, SC
Schwarz information criterion, HQ Hannan–Quinn information criterion
aLag order selected by the criterion
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