ISSN 2385-2755
DiSSE Working papers
[online]

A non-parametric re-assessment
of the trade effects of the euro
using value added data
Pierluigi Montalbano, Silvia Nenci, Laura Dell’Agostino

SAPIENZA - UNIVERSITY OF ROME
P.le Aldo Moro n.5 – 00185 Roma T(+39) 0649910563
CF80209930587 – P.IVA 02133771002

N. 9/2019

A non-parametric re-assessment of the trade effects of the euro using value
added data
Pierluigi Montalbano*

Silvia Nenci§

Laura Dell’Agostino#

Abstract
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1. Introduction
Twenty years after the establishment of the Eurozone, the assessment of the actual impact of
the euro is still controversial. Trade statistics show that, after the euro, intra-EMU trade rose
both in absolute terms and as a share of total trade with advanced economies (Eurostat, 2018).
Scholars argue that this, in turn, fostered the deepening of production fragmentation among
European economies (Blind et al., 2018).
Starting with Rose (2000), several works have focused attention on the assessment of
the euro’s impact on trade, providing a wide range of results (see the surveys by Baldwin et al.,
2008, Head and Mayer, 2014, Rose, 2016 and lastly Polák, 2018). The debate has been
revamped by the “post-EMU reassessment” recently made by Glick and Rose (2016).
Most of the previous works employed the gravity model as the workhorse method to
detect the partial effect of a currency union on bilateral trade, taking advance of the theoretical
advancement made by Anderson and van Wincoop (2003). Indeed, since the seminal work of
Persson (2001), a parallel strand of the literature highlighted the risk of possible biases due to
the non-linearity-with-self-selection problem by using the log-linear gravity equation and
increasingly applied matching techniques (Chintrakarn, 2008; Baier and Bergstrand, 2009;
Katayama and Melatos, 2011; Montalbano and Nenci, 2014; Magrini et al., 2017). Using the
original Rose (2000) dataset, Persson (2001) found that the euro effect was overestimated and
actually not different from zero.
At the same time, a parallel strand of the literature developed aimed at studying the
impact of the international fragmentation of production on trade (see Grossman and RossiHansberg, 2008; Baldwin, 2011, 2012, 2014; Antràs et al. 2012; Costinot et al., 2013; Baldwin
and Venables, 2013; Baldwin and Lopez-Gonzalez, 2015) by measuring trade in value added1
(Hummels, Ishii and Yi, 2001; Johnson and Noguera, 2012; Koopman, Wang and Wei, 2014;
Los, Timmer and de Vries, 2016). This new literature also emphasizes possible limitations of
the gravity approach and calls for additional in-depth theoretical discussion (see, for instance,
Baldwin and Taglioni, 2014; Noguera, 2012; Johnson and Noguera, 2016; Aichele and Heiland,
2016).
The present work aims to combine inputs from these different strands of the literature.
More specifically, by acknowledging that the euro has fostered the so-called “Factory
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This is the value added contained in gross trade flows between two countries (where value added consists of
rewards of a country production factors such as labour and capital). It focuses on the domestic and foreign value
added embodied in a country’s gross exports and imports (see details in Section 4).
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Europe”’—a “hub and spoke” system centred on Germany and characterized by strong supply
chain connections between countries (Flam and Nordstom, 2006; Baldwin and Lopez-Gonzales
2015; Baldwin and Taglioni, 2014)—this paper offers a twofold original contribution to the
debate on the euro’s trade effects. First, it assesses the euro’s effect on Global Value Chains
(GVC) by specifically disentangling backward and forward proxies of vertical integration.
These components are computed using the World Input Output Database (WIOD) 2 and the
methodology proposed by Wang et al. (2013). Second, it applies a non-parametric matching
technique that controls for non-linearity-with-self-selection. This helps to overcome the clear
limitations of the gravity approach to estimate higher order statistics such as triadic structures
observed in international trade networks characterized by vertical integration. Specifically,
following Baier and Bergstrand (2009), we employ the Nearest-Neighbour Matching (NNM)
estimators with correction by Abadie and Imbens (2006) combined with a Nearest-Neighbour
Matching (NNM)-Difference-in-Difference (DID) approach to take full advantage of the
longitudinal dimension of the data and controlling for possible unobservable confounding
factors.
By focusing on the value-added components of total export flows, our matching
estimates show, in line with Persson (2001), a statistically non-significant post-assessment of
the euro's effect on trade flows among member countries. However, we highlight a robust
positive impact of the euro on trade shares in selected value added components (here used as a
proxy for backward and forward GVC), net to the single market effect. These results are robust
to a large set of sensitivity checks, as in when we alternatively change control groups and the
treatment year or isolate the effects of the global crisis as shown in the sensitivity section. We
strongly believe that our findings—and the provided set of robustness checks—can contribute
to the long-standing debate on the euro, enhance our understanding of its net impact on trade,
and inform policymaking.
The structure of the paper is as follows. Section 2 presents a survey of the most relevant
studies that investigate the impact of the euro on trade. Section 3 illustrates the estimation
methodologies and Section 4 contains a description of the variables used, data sources and some
preliminary descriptive analyses. Section 5 shows the empirical outcomes, Section 6 reports
some sensitivity tests and Section 7 concludes.
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WIOD combines international trade statistics, input-output tables and national accounts in order to disentangle
gross exports in final and intermediate goods. See Section 6 for details.
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2. The euro's effect on trade: a review of the literature
The economic literature suggests several theoretical arguments in favour of the positive impact
of the common currency on bilateral trade.3 Mundell (1961)—in his theory of optimal currency
area—included the increase in internal trade flows among the main benefits of a currency union.
This because a common currency contributes to a reduction in transaction, administration and
information costs as well as to the removal of uncertainty over exchange rate volatility between
member countries, thus fostering intra-area trade flows (Flam and Nordstrom, 2006; Baldwin
et al., 2008). Furthermore, by lowering exporting costs, it also stimulates previously nonexporting firms to start exporting within the common currency area as well as increasing the
variety of exported products (Melitz, 2003; Baldwin et al. 2008; Helpman et al., 2008).
Rose’s (2000) worldwide analysis based on panel data was the seminal paper in this empirical
literature suggesting that a currency union would, on average, increase trade by about 200%.
As data on the Eurozone countries progressively became available, scholars started to focus
their attention on the empirical evidence of the post-assessments of the euro’s impact on trade.
Micco et al. (2003) provided the first evaluation of the euro’s effect on trade, followed, among
others, by de Nardis and Vicarelli (2003), Flam and Nordstrom (2003, 2006, 2007), Bun and
Klasssen (2007), Baldwin and Taglioni (2007), Berger and Nitsch (2008), de Nardis et al.
(2007), Gil-Pareja et al. (2008), Santos Silva and Tenreyro (2010) and more recently by Eicher
and Henn (2011), Campbell(2013), Roy (2014), Sadeh (2014), Camarero et al. (2014),
Figueiredo et al. (2016), Glick and Rose (2016), Larch et al. (2017), Mika and Zimek (2018)
and Gil-Pareja et al. (2018). These studies offered a wide range of (positive, negative or no
impact) results, using different datasets in terms of years and country covered, different
specifications of the gravity equation and different econometric techniques. Most of the earlier
literature has been ably reviewed and synthesized by Baldwin (2006) and Baldwin et al. (2008),
highlighting the common misspecifications and econometric errors that flaw a significant
number of the published estimates—starting from Baldwin’s “medals”—but also the most
interesting advances proposed by each works to enhance our understanding of the euro’s effect
on trade. More recently, Glick and Rose (2016) updated their seminal article (Glick and Rose,
2002) adopting newer and consensus estimation techniques. Using a dataset covering more than
200 countries between 1948 and 2013 and a panel approach with both dyadic and time-varying
exporter and importer fixed effects, Glick and Rose (2016) conclude that the euro has had a
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For an extensive discussion, see Broz (2005).
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significant positive effect on trade, but one that is not larger than 50%. Moreover, they claim
that the Eurozone has a different impact from other currency unions—confirming the previous
result by Havranek (2010)—and that each currency union tends to have its own effect on trade.
By proposing a systematic comparison, i.e., a meta-analysis, Head and Mayer (2014)
and Rose (2016) warned that most of the previous gravity estimates could be biased because
they failed to address the endogeneity issue and/or failed to use large datasets. Also the most
recent meta-analysis by Polák (2018) showed significant differences among estimates driven
by data sources, data structure, control variables, and estimation techniques. Only a few papers
(Larch et al., 2017, Mika and Zimek, 2018, and Gil-Pareja et al., 2018) estimated the euro's
effect on trade addressing simultaneously changes in multilateral resistance terms and
unobserved bilateral heterogeneity for issues related to heteroscedasticity and zeros. These
more recent works actually show no evidence of an aggregate euro effect on trade.
A recent strand of the literature on the euro’s effects on trade points out the need to
assimilate the new contributions of the literature regarding the international fragmentation of
production. This phenomenon has modified the nature of trade flows and the kind of traded
goods and services, favouring the emergence of the so-called “Factory Europe” (Baldwin and
Lopez-Gonzales, 2015), a pan-European cross-border value chain characterized by large flows
of intermediate goods and services that joins advanced EU economies (mainly Germany but
also France, Italy and United Kingdom) as well as the new Central Eastern European member
countries. Baldwin and Taglioni (2014) were among the first to present empirical evidence that
a gravity analysis based on gross exports alone may perform poorly in a world in which parts
and components trade is important. When international trade in intermediate goods dominates,
the authors suggest a better empirical specification of the gravity equation for the studies that
proxy for the production and demand variables with GDP. Baldwin and Taglioni (2014) have
been given the merit of reviving the original intuition by Flam and Nordstom (2006) that the
formation of the Eurozone is encouraging the fragmentation of production among member
countries. In the same vein, Kelejian et al. (2012) integrate spatial analysis in the gravity
framework to control for spatial correlation and account for third country effects in estimating
the effects of the euro on trade. They find almost no significant effect of the euro on bilateral
trade flows among Eurozone countries. Johnson and Noguera (2016) were the first to propose
a multi-sector structural gravity model with input-output linkages to analyse the divergence
between value added and gross trade over time. They argue that the standard gravity equation
cannot fully explain the pattern of bilateral value added trade because bilateral value added
5

flows do not depend only on bilateral trade costs but also on costs with third countries through
which value added transits from source to destination. As a result, at present, the theoretical
analysis of value added trade in gravity models is still in its infancy and the links between trade
policy and value added trade is an appealing but scarcely explored territory (Kaplan et al., 2016,
Baliè et al., 2018; Blanchard et al., 2017; Aichele and Heiland 2016).
3. Methodology
In this exercise we use non-parametric estimates based on matching econometrics and
difference in difference regression to control for selection among currency union members as
well as non-linear effects of currency unions (see the works by Persson, 2001; Alesina et al.,
2003; Nitsch, 2004; Baldwin, 2006; Fotopoulos and Psallidas, 2009; Katayama and Melatos,
2011; Saia, 2017). Matching estimators compare treated and untreated country pairs across a
number of relevant observable characteristics. In this study, we apply the Nearest-Neighbour
Matching estimator (NNM) with the correction proposed by Abadie and Imbens (2006,
2011).4The NNM estimator matches each pre-treatment variable by adopting the technique of
matching with replacement, that is allowing each country pair to be used as a match more than
once in order to form the control group. It has the advantage of relying on a more precise
matching procedure (since it is not based on a single reference indicator as in the propensity
score), but implies a more intensive use of the available information set. As a result, it increases
the goodness of the matching outcome, but at the additional cost of managing the high
dimensionality of the data (Baier and Bergstrand, 2009).
Our NNM matching estimator imputes the missing potential trade flows using the
average outcomes for the mth closest unit—in terms of values for the covariates—to unit i among
units j (i.e., units with opposite treatment to unit i) as follows:
𝑇𝐹𝑖∗ (0) = { 1
𝑀

𝑇𝐹𝑖 ,
∑𝑗∈𝐽𝑀 (𝑖) 𝑇𝐹𝑗 ,

𝑖𝑓 𝐸𝑍𝑖 = 0
𝑖𝑓 𝐸𝑍𝑖 = 1

[1]

and

4Abadie

and Imbens (2006, 2011) have shown that nearest-neighbour matching estimators are not consistent when
matching on two or more continuous covariates, thus proposing a bias-corrected estimator that uses a linear
function of covariates.
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1

𝑇𝐹𝑖∗ (1)

= {𝑀

∑𝑗∈𝐽𝑀 (𝑖) 𝑇𝐹𝑗 ,
𝑇𝐹𝑖 ,

𝑖𝑓 𝐸𝑍𝑖 = 0
𝑖𝑓 𝐸𝑍𝑖 = 1

[2]

where i stands for country pairs, EZ stands for Eurozone membership; 𝑀 stands for the number
of matches per unit5 and 𝐽𝑀 (𝑖) denotes the set of indices for the first 𝑀 matches for unit 𝑖.
There are three assumptions to consider when applying a matching technique. The key
assumption is the so-called “unconfoundedness” or “selection on observable” which implies
that, conditional on observable characteristics, the treatment can be considered as random. As
proposed by the literature, we take advantage of the theory underling the gravity trade
relationship for selecting the covariates to use in the matching procedure (Baier and Bergstrand,
2009; Montalbano and Nenci, 2014; Saia, 2017). In particular, gravity literature suggests that
bilateral trade flows are dependent on the economic size of the countries (represented by the
sum of their GDPs), distance and additional factors related to geographical, cultural and
institutional proximity (such as common border and common language). Another key
assumption is the so-called “overlap” assumption which implies that the sample should be large
enough to include both treated and untreated observations. In this empirical exercise, the use of
the complete WIOD dataset ensures that this assumption is not violated since our data include
all the Eurozone members as well as a large number of non-member countries. A third key
assumption is the stable-unit-treatment-value assumption (SUTVA) which includes
simultaneously the following two hypotheses: (i) the “unique treatment assumption,” which
means that the treatment is identical for each treated observation; (ii) the “non-interference
assumption,” that is, the bilateral trade between two treated countries (two Eurozone members)
does not influence the trade of the untreated pairs. Although the first assumption is not violated
in our case because the Eurozone membership is planned as a standard process for all treated
country pairs, the second assumption cannot be taken for granted. However, according to Flam
and Nordstom (2006) and their interpretation of the euro's effect as a tariff reduction, these
likely spill over effects take the form of a positive impact of the euro also on “non-euro”
countries. If this is the case, the nature of the bias works towards reducing our net estimates of
the impact of the euro for member countries compared to the non-member matched pairs. In
this respect, our estimates should be seen as prudent estimates of the phenomena under analysis.

5

Since the number of matches increases with the sample size, in our empirical exercise, three matches are assumed
to include sufficient information without matching unlike country pairs. Abadie et al., (2004) show that there is
little gain from using more matches.
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To estimate the euro effect, we also take advantage of the availability of panel data and
present Difference-In-Difference (DID) as well as combined NNM and Difference-InDifference (NNM-DID) estimates. These estimates compare the changes in outcomes over time
and provide an average within estimation of the euro effect, by simultaneously controlling for
time effects and country fixed effects. This allows us to simultaneously control for selection on
observables and fixed unobserved variables that could influence the difference in outcomes
between treated and untreated country pairs. In the case of NNM-DID we present weighted
estimates only for the matched pairs belonging to the treatment and the comparison groups. The
estimated regression is the following:
𝑇𝐹𝑖𝑡 = 𝛿𝐸𝑍𝑖𝑡 + 𝜃𝑡 + 𝜔𝑟 + 𝛾𝑝 +𝜇𝑟𝑡 + 𝜑𝑝𝑡 + 𝜀𝑖𝑡

[3]

where i is the country pair and t is time;δ is the difference-in-difference estimator; 𝐸𝑍𝑖𝑡 is the
usual binary variable taking the value 1 for Eurozone membership and 0 otherwise; 𝜃𝑡 is the
time effect; 𝜔𝑟 and 𝛾𝑝 are, respectively, reporter and partner fixed effects; 𝜇𝑟𝑡 and 𝜑𝑝𝑡 are the
interaction terms of, respectively, reporter and partner with time and εit is the error term.6 The
assumption that, in the absence of treatment, the difference between treatment and control
country pairs’ trends are constant over time (i.e., parallel trend) is also tested.
4. Data sources and descriptive statistics
Trade data in value added are taken from the WIOD dataset (2013 release) which includes panel
data for 40 countries for the period 1995-20117. Our outcome variables are, alternatively, the
log of the nominal value of annual bilateral gross exports (millions of current US dollars) and
its selected value added components, used here as a proxy for both backward and forward GVC
participation. The latter are derived by applying the methodology proposed by Wang et al.
6

Despite the fact that the inclusion of time interactions should, in principle, control for time invariant
unobservable confounders linearly changing over time by country (i.e., country specific linear trends), we cannot
exclude the presence of possible time varying unobservable factors affecting simultaneously treatment and
control country pair groups. Unfortunately, in this empirical exercise, the treatment variable does not change
over time and thus this makes it virtually not distinguishable from the average effects of euro members' country
pair fixed effects. To better identify the within effect of euro participation, net of all possible time invariant
unobservable characteristics, in the sensitivity section, we re-estimate the same model by also including the
countries that joined the euro during the period of investigation.
7
For a complete description of the database and its construction, see Timmer (ed., 2012). In November 2016, a
new version of the dataset was made available which covers more countries (43) and sectors (58) for the period
2000-2014. Since it does not include data for the pre-euro period, this essay relies on the 2013 release.
Unfortunately, due to different construction criteria, the 2016 release is not directly comparable with the previous
one. Therefore, the two releases cannot be merged to create a new dataset for the years 1995-2014. Hence, we
cannot keep track of the separate evolution of trade in value added and the euro effects after 2011.
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(2013), which allows value added flows to be decomposed at the bilateral level8. Our analysis
focuses on two main indicators derived from Wang et al.’s (2013) methodology: foreign value
added (FVA) and indirect value added (IDVA). FVA stands for foreign value added of
intermediate goods imported from abroad and embodied in the country’s gross exports. It
measures the dependence of country’s exports on foreign inputs and thus here it is adopted as
a measure of backward participation in product fragmentation. IDVA captures the domestic
value added in intermediate goods re-exported by the direct importer to third countries. This
contains the exporter’s value added that passes through the direct importer for one stage or a
number of stages of production before reaching third countries in the form of intermediate or
final goods9. It can thus be seen as a proxy for forward participation of the bilateral trade
partners in a global production network.
With regard to the pre-treatment matching covariates, data on countries’ GDP (in current
US dollars) are taken from the World Development Indicators database of the World Bank,
whereas distance and other economic geography variables are taken from the CEPII Gravity
Dataset. We use the first year of the dataset, 1995, as the year of reference for all the covariates.
Our treatment variable is the EZ dummy variable that takes the value of 1 when both
trading partners adopt the euro and zero otherwise. Our treatment year is 1999 when the socalled “digital euro” was introduced following the decision, on 1st January 1999, to irrevocably
fix the conversion rates between the euro and the national currencies of the participating
Member States. In the sensitivity section, we also run the same estimates for the 2002 treatment
year when euro banknotes and coins (the “paper euro”) were actually introduced as legal tender
within the Eurozone. This is because during the so-called “transition period” (1999-2001), some
transitory transaction costs were still in place, specifically in the form of financial and
administrative transaction costs related to foreign currency management and exchange (Flam
and Nordstrom, 2007; Lalinsky and Meriküll, 2019). To avoid possible biases due to the
contemporaneous status of a country both as treated and untreated in different years, we
excluded the countries that joined the EMU during the period of investigation from the analysis
(namely, Slovenia which joined the EMU in 2007, Cyprus and Malta in 2008, Slovakia in 2009

8

See Wang et al. (2013) for a schematic outline of the decomposition framework and the detailed algebraic
derivation.
9
The methodology by Wang et al. (2013) allows the pure double-counted items to be separated from the main
value added components. Thus, the components used in this analysis are net of double counting items which are
registered separately.
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and Estonia in 2011).10 In the sensitivity section, we also run the same estimates allowing the
treatment variable to vary over time for these additional countries, thus presenting a further
refinement of our within estimator.
Table 1A in the Appendix reports the country groups used in our empirical analysis.
Figures 1A-3A report the average trends of our outcome variables by country groups.
Specifically, Fig. 1A reports gross exports by country group to all trading partners (graph a)
and intra-group trade (graph b). It shows the presence of a positive trend for all country groups
over the investigated period. The striking feature of this graph is that after the EU enlargement,
non-euro EU member countries gradually but dramatically increased their export flows until
the 2008 economic crisis (graph a). The same patterns hold if we restrict the analysis to intragroup trade flows (graph b). Fig. 2A also shows an increasing trend in the backward GVC
participation (proxied by the FVA share of exports) for both EU non-euro and euro country
groups with respect to the non-EU countries (graph a). However, this upward trend actually
broke after the 2008 crisis and the collapse was particularly strong in the case of intra-group
trade (graph b). It should be noted that before the crisis, on average, FVA was higher (about
25% of exports on average) for EU and euro countries than for their trading counterparts in the
rest of the world. Fig. 3A shows that forward GVC participation (proxied by the IDVA share)
is higher and increasing over time for the rest of the world trading partners with? all their trading
partners, euro members included (graph a). However, if we limit the analysis to intra-group
trade (graph b), it turns out to be the opposite with the euro countries boosting their forward
GVC participation in intra-group trade. The opposite was true for the non-euro EU countries
after the euro.
These preliminary statistics, although quite useful for providing a first glance of the
evolution of trade in value added after the euro, are indeed affected by self-selection bias. To
provide a proper assessment of trade in value added performance by group, we should first
carry out our matching exercise and then compare the changing in outcomes over time only for
the selected matched country pairs, controlling for possible contemporaneous confounding
factors.
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Luxembourg is generally considered an outlier in trade analysis. As a precaution, we also excluded this country
from our empirical analysis. Thus, our dataset counts overall 19,074 observations (34 reporter countries, 33 partner
countries over 17 years).
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5. Empirical outcomes
To combine NNM and DID techniques, we estimate a least squared dummy variable (LSDV)
model controlling for time, reporter/partner fixed effects and country/time linear trends. We are
thus able to isolate the euro effect from contemporaneous changes over time in trade flows
across each investigated reporter and partner country. To isolate the effects of the euro from
that of the economic crisis, we split the sample into two sub-periods: 1995-2007 (which
excludes the 2008 world crisis) and 1995-2011. However, the use of time effects and specific
country linear trends control for possible confounders, including possible contemporaneous
effects of the crisis, also in the estimates for the second period. Time effects also control for
possible biases due to the time variant conversion factor of the euro in other currencies in
different years (Baldwin and Taglioni, 2007). Furthermore, to avoid possible misleading small
p-values due to country pair clustering, we compute pair-id clustered standard errors in all the
estimates.
In light of all this, before carrying out our empirical analysis, we ought to test two main
additional assumptions. First, “selection on observable” (see Section 3). Figures 4A and 5A in
the Appendix provide a comparison of the Kernel density functions of the gravity covariates
(sum of logs of GDPs and log of distance) pre and post the NNM matching procedure depicted
in Section 4 for the treated and untreated country pairs. Both figures show that the postmatching distributions are more similar than the corresponding pre-matching ones. Second, we
should prove that our treated and untreated data are characterized by a “parallel trend” before
treatment. Although there is no formal test for this, a visual inspection of figures 6A-8A in the
Appendix provides sound evidence of the validity of the underlying assumption of parallel
trends before treatment (1995-1998 period). As expected, there is also evidence of a possible
additional break after 2002, when the paper euro was introduced. We will explore this further
by replicating the same analysis fixing 2002 as the treatment year in the next section.
Tab. 1 provides a first set of panel estimates (DID and NNM-DID estimates). The first
row shows the “euro dummy” coefficients estimated by controlling for contemporaneous
unobservable confounding factors, except self-selection. These estimates are positive and
statistically significant both in the case of gross exports and in the case of their key value added
components (FVA as a proxy of backward GVC participation and IDVA as a proxy of forward
GVC participation). Note that if we compute the same trade in value added components as a
share of gross exports rather than in US dollars (see estimates in the last four columns), the euro
effect is not significant. This shows that the estimated positive effect of the euro on trade in
11

value added components is mainly related to the euro's positive effect on gross trade rather than
to the presence of a “composition effect” across trade in value added sub-components.
The second row in Tab. 1 presents the NNM-DID estimates of the same euro dummy
coefficients, i.e., controlling for self-selection. This new set of estimates suggest that the
positive and statistically significant euro effect registered in the first row was mainly affected
by self-selection bias, here removed by confronting only intra-UEM trade flows for the NNM
matched pair. A weak positive effect seems to hold only for the time period that includes the
2008 crisis. However, we will see that this weak positive effect also disappears by carrying out
further empirical tests.
This first empirical test thus supports the Persson (2001) hypothesis that the cornerstone
of Mundell’s (1961) famous ‘optimal currency area’ theory, i.e., the increase of trade flows
within currency unions, lacks robust econometric evidence. It also extends this lack of empirical
evidence to trade in value added components, thus also reconsidering the claims of huge
fragmentation effects induced by the Eurozone partnership. Specifically, according to our
estimates, countries that joined the euro registered, on average, a non-statistically significant
increase in bilateral gross export flows over time if compared with similar non-member
countries. This holds looking both at the overall bilateral gross exports and the selected trade
in value added proxies for backward and forward GVC participation of the euro countries.
To check if these results are robust to further empirical tests, we carry out some
sensitivity analysis in the next section by changing alternatively the control groups, treatment
groups and treatment years.
6. Sensitivity
A typical argument is that the euro treatment started effectively in 2002 after the
introduction of the legal circulation of euro coins, that is, when euro coins were effectively
made available for traders. Tab. 2 reports the outcomes of the NNM-DID estimates assuming
that the euro treatment started in 2002. As we can see, no appreciable difference in these
estimates can be detected with respect to previous estimates in which the treatment year was
1999.
As a further robustness check, we also re-estimate both specifications by re-introducing
the countries that joined the Eurozone after 1999 to the dataset, thus transforming our treatment
variable into a time variant one. This refinement allows us to better distinguish the average
effects of euro membership from possible country pairs unobservables, but comes at the price
12

of allowing countries to change status over time, i.e., being in some years considered as treated
units as well as untreated ones in different years.11
Tab. 3 also shows no appreciable differences between these new rounds of estimates
and the preferred one, thus reinforcing our conviction that our estimates are robust to the most
plausible sensitivity checks.
A final robustness check is related to the choice of control group. Baldwin et al. (2008)
argued that to assess the euro effect it would be more appropriate to limit the control group to
the EU member countries that did not join the EMU. This is because these countries share the
implementation of several economic, regulatory and institutional measures – the Single Market
– that proceeded in tandem with the introduction of the euro. Many of these ‘in process’ changes
are likely to affect EU trade flows, including those among Eurozone countries. This suggests
that there is a serious possibility that the above empirical estimates could conflate unmeasured
Single Market integration with euro-usage and provide biased results. Although we agree with
this flow of argument, we should acknowledge, on the one hand, that, in principle, the EU
members that do not take part in the Eurozone actually do not satisfy the pre-requisites to be
included (with the notable exception of the beneficiaries of the “opting out” clause).
Conversely, this could not necessarily be the case for some of the non-EU members. On the
other hand, using the broader strategy means implicitly assuming that the unobserved factors
influencing non-EU countries’ bilateral trade have the same distribution as those influencing
bilateral trade between EU countries. Considering the above pros and cons, here we follow the
suggestions made by Baldwin et al. (2008) and present a further sensitivity test using a sample
restricted to EU member countries. However, we acknowledge that this, by definition, implies
working on a less balanced sample and with a possible violation of the “overlap” assumption.
Table 4 reports the empirical outcomes of our combined NNM-DID estimates using the
EU restricted dataset. It confirms the previous results of lack of statistical significance of the
euro dummy in the case of both gross trade and trade in value added flows in current values
after controlling for possible confounders and self-selection bias. However, unlike the previous
estimates, the empirical test for trade in value added shares shows a positive and statistically
significant euro effect, especially with regard to the time period that includes the 2008 economic
crisis. This empirical evidence, which is robust to the concerns of Baldwin et al. (2008)
11

Unfortunately, both the limited number and relative size of the countries entering the Eurozone after 1999 do
not allow us to provide a further test to estimate the within average coefficient of the euro effect of these
countries by controlling simultaneously for the country pair fixed effects. In this respect, these new estimates
cannot be seen as a clear added value with respect to the preferred ones reported in Table 1.
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regarding the possible confounding effects of the EU single market policies, suggests that the
euro countries are indeed increasing their GVC participation both backward and forward in
intra-EMU trade compared with the non-euro EU member countries. This empirical evidence
supports the hypothesis that a process of production fragmentation induced by the euro common
currency is in place.

7. Conclusions
This work adds to the debate on the euro’s trade effects by providing two original contributions.
First, it innovates the previous literature that assessed the impact of the euro mainly through
gravity analyses (see the surveys by Baldwin et al., 2008, Head and Mayer, 2014, Rose, 2016,
and lastly Polák, 2018) by applying non-parametric matching techniques that control for nonlinearity-with-self selection. Second, it assesses the euro’s effect on selected value-added
components of gross exports proxing GVC trade and presents tentative interpretations of the
divergent results with gross data. Unlike many gravity assessments of the effects of the euro,
but consistently with Persson (2001), our matching estimates show a non-significant effect of
the euro on bilateral trade. However, we highlight a robust positive impact of the euro on trade
shares in selected value added components (here used as a proxy for backward and forward
GVC), net to the single market effect. These results are robust to a large set of sensitivity checks
and control for possible unobservable confounding factors. Although our aim is not to provide
clear-cut conclusions on the long-standing debate concerning the euro’s impact on bilateral
trade, we strongly believe that our findings—and the set of robustness checks provided—can
contribute to enhancing our understanding of the net impact of the euro.
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TABLES
Tab.1 DID and NNM-DID estimates

DID estimates
Euro dummy

Observations
Adj. R-squared
Treated
NNM-DID estimates
Euro dummy

Gross Exports
1995-2007
1995-2011
ATET
ATET

Backward GVC (FVA)
1995-2007
1995-2011
ATET
ATET

Forward GVC (IDVA)
1995-2007
1995-2011
ATET
ATET

Backward GVC (FVA share)
1995-2007
1995-2011
ATET
ATET

Forward GVC (IDVA share)
1995-2007
1995-2011
ATET
ATET

0.558***
(0.121)

0.575***
(0.120)

0.563***
(0.114)

0.548***
(0.113)

0.548***
(0.119)

0.541***
(0.118)

0.0000271
(0.0000388)

0.0000152
(0.0000291)

0.0000228
(0.0000533)

-8.94e-08
(0.0000444)

12,383
0.744
1,170

16,344
0.744
1,170

12,383
0.761
1,170

16,344
0.767
1,170

12,383
0.876
1,170

16,344
0.874
1,170

12,383
0.014
1,170

16,344
0.017
1,170

12,383
0.045
1,170

16,344
0.059
1,170

-0.368*
(0.213)

-0.327
(0.217)

0.281
(0.225)

0.410*
(0.229)

0.189
(0.216)

0.373*
(0.219)

-0.000332
(0.000308)

-0.000287
(0.000300)

Observations
1,705
2,253
1,705
2,253
1,705
2,253
1,705
2,253
Adj. R-squared
0.860
0.859
0.879
0.878
0.876
0.874
0.763
0.764
Treated
1,170
1,170
1,170
1,170
1,170
1,170
1,170
1,170
*** p<0.01, ** p<0.05, *
p<0.1
Nominal values are in current US dollars. All continuous variables are in logs. FVA and IDVA shares are computed as shares of gross exports.
All regressions include a time effect, a reporter and partner fixed effect, and country specific time trends. Country pairs clustered standard errors in parentheses

-0.0000865 -0.00000526
(0.0000958) (0.0000997)
1,705
0.837
1,170

2,253
0.818
1,170

Tab. 2 NNM-DID estimates (treatment started in 2002)

DID estimates
Euro dummy

Observations
Adj. R-squared
Treated
NNM-DID estimates
Euro dummy

Gross Exports
1995-2007
1995-2011
ATET
ATET

Backward GVC (FVA)
1995-2007
1995-2011
ATET
ATET

Forward GVC (IDVA)
1995-2007
1995-2011
ATET
ATET

Backward GVC (FVA share)
1995-2007
1995-2011
ATET
ATET

Forward GVC (IDVA share)
1995-2007
1995-2011
ATET
ATET

0.509***
(0.115)

0.538***
(0.115)

0.525***
(0.111)

0.491***
(0.108)

0.472***
(0.117)

0.452***
(0.115)

0.0000188
(0.0000290)

-0.00000156
(0.0000218)

-0.0000141
(0.0000644)

-0.0000680
(0.0000629)

13,389
0.744
1,524

17,613
0.744
1,524

13,389
0.759
1,524

17,613
0.766
1,524

13,389
0.743
1,524

17,613
0.747
1,524

13,389
0.014
1,524

17,613
0.018
1,524

13,389
0.045
1,524

17,613
0.053
1,524

-0.140
(0.407)

-0.134
(0.403)

-0.244
(0.340)

-0.111
(0.375)

-0.301
(0.274)

-0.139
(0.319)

-0.000241
(0.000205)

-0.000194
(0.000191)

-0.0000617
(0.0000638)

0.0000168
(0.0000550)

2,074
0.799
1,524

2,738
0.790
1,524

Observations
2,074
2,738
2,074
2,738
2,074
2,738
2,074
2,738
Adj. R-squared
0.905
0.901
0.892
0.892
0.917
0.913
0.735
0.743
Treated
1,524
1,524
1,524
1,524
1,524
1,524
1,524
1,524
*** p<0.01, ** p<0.05, * p<0.1
Nominal values are in current US dollars. All continuous variables are in logs. FVA and IDVA shares are computed as shares of gross exports.
All regressions include a time effect, a reporter and partner fixed effect, and country specific time trends. Country pairs clustered standard errors in parentheses
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Tab.3 DID and NNM-DID estimates (including countries that joined the Eurozone after 1999)

DID estimates
Euro dummy

Observations
Adj. R-squared
Treated
NNM-DID estimates
Euro dummy

Gross Exports
1995-2007
1995-2011
ATET
ATET

Backward GVC (FVA)
1995-2007
1995-2011
ATET
ATET

Forward GVC (IDVA)
1995-2007
1995-2011
ATET
ATET

Backward GVC (FVA share)
1995-2007
1995-2011
ATET
ATET

Forward GVC (IDVA share)
1995-2007
1995-2011
ATET
ATET

0.373***
(0.106)

0.452***
(0.0929)

0.427***
(0.102)

0.430***
(0.0895)

0.408***
(0.106)

0.391***
(0.0945)

0.0000271
(0.0000388)

0.0000152
(0.0000291)

0.000535
(0.000430)

-0.000531
(0.000510)

17,848
0.770
1,814

23,471
0.773
1,814

17,848
0.769
1,814

23,471
0.777
1,814

17,848
0.749
1,814

23,471
0.754
1,814

17,848
0.014
1,814

23,471
0.017
1,814

17,848
0.001
1,814

23,471
0.000
1,814

-0.332
(0.381)

-0.291
(0.360)

-0.229
(0.422)

-0.153
(0.401)

-0.620
(0.434)

-0.509
(0.423)

-0.000332
(0.000308)

-0.000287
(0.000300)

5.89e-08
(0.0000363)

0.0000206
(0.0000358)

1,988
0.535
1,814

2,628
0.567
1,814

Observations
1,988
2,628
1,988
2,628
1,988
2,628
1,988
2,628
Adj. R-squared
0.862
0.857
0.868
0.864
0.866
0.860
0.763
0.764
Treated
1,814
1,814
1,814
1,814
1,814
1,814
1,814
1,814
*** p<0.01, ** p<0.05, *
p<0.1
Nominal values are in current US dollars. All continuous variables are in logs. FVA and IDVA shares are computed as shares of gross exports.
All regressions include a time effect, a reporter and partner fixed effect, and country specific time trends. Country pairs clustered standard errors in parentheses
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Tab.4 NNM-DID estimates (control group restricted to the EU countries)
Gross Exports
1995-2007
1995-2011
ATET
ATET
Euro dummy

-0.419
(0.264)

-0.379
(0.272)

Backward GVC (FVA)
1995-2007
1995-2011
ATET
ATET
0.205
(0.279)

0.349
(0.284)

Forward GVC (IDVA)
1995-2007
1995-2011
ATET
ATET
0.0516
(0.264)

0.239
(0.271)

Backward GVC (FVA share)
1995-2007
1995-2011
ATET
ATET

Forward GVC (IDVA share)
1995-2007
1995-2011
ATET
ATET

0.0000341*
(0.0000183)

-0.00000159 0.0000800**
(0.0000353) (0.0000368)

0.0000662***
(0.0000190)

Observations
2,364
3,116
1706
2258
1706
2258
2,364
3,116
Adj. R-squared
0.805
0.799
0.850
0.849
0.849
0.847
0.746
0.749
Treated
1,170
1,170
1,170
1,170
1,170
1,170
1,170
1,170
*** p<0.01, ** p<0.05, *
p<0.1
Nominal values are in current US dollars. All continuous variables are in logs. FVA and IDVA shares are computed as shares of gross exports.
All regressions include a time effect, a reporter and partner fixed effect, and country specific time trends. Country pairs clustered standard errors in parentheses

2,364
0.655
1,170

3,116
0.684
1,170
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APPENDIX
TAB. 1A COUNTRY GROUPS

Nr
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Country
AUS
AUT
BEL
BGR
BRA
CAN
CHN
CYP
CZE
DEU
DNK
ESP
EST
FIN
FRA
GBR
GRC
HUN
IDN
IND

EMU(*)

EU

1999
1999

1995
1958
2007

Row
x

x
x
x
2008
1999
1999
2011
1999
1999
2001

2004
2004
1958
1973
1986
2004
1995
1958
1973
1981
2004
x
x

Nr.
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Country
IRL
ITA
JPN
KOR
LTU
LVA
MEX
MLT
NLD
POL
PRT
ROM
RUS
SVK
SVN
SWE
TUR
TWN
USA

EMU(*)
1999
1999

EU
1973
1958

Row

x
x
2015
2014

2004
2004
x

2008
1999
1999

2004
1958
2004
1986
2007
x

2009
2007

2004
2004
1995
x
x
x

* Countries jonining EMU in the period 2000-2011 are not included in the empirical analysis neither
as EMU nor as EU members.
FIGURE 1A PLOT OF GROSS EXPORTS (IN LOGS) BY GROUP

A) OVERALL

B) INTRA-GROUP

FIGURE 2A PLOT OF BACKWARD GVC (FVA SHARES OF GROSS EXPORTS) BY GROUP

A) OVERALL

B) INTRA-GROUP

FIGURE 3A PLOT OF FORWARD GVC (IDVA SHARES OF GROSS EXPORTS) BY GROUP

A) OVERALL

B) INTRA-GROUP
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FIGURE 4A SUM OF LOGS OF GDPS FOR BILATERAL PAIRS

FIGURE5A LOGS OF DISTANCE FOR BILATERAL PAIRS
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FIGURE6A COMPARISON OF TRENDS FOR TREATED AND UNTREATED GROUPS OF COUNTRIES (OUTCOME VARIABLE:
GROSS EXPORTS)

FIGURE7A COMPARISON OF TRENDS FOR TREATED AND UNTREATED GROUPS OF COUNTRIES (OUTCOME VARIABLE:
FVA)
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FIGURE8A COMPARISON OF TRENDS FOR TREATED AND UNTREATED GROUPS OF COUNTRIES (OUTCOME VARIABLE:
IDVA)
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