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Abstract: We estimate the effect of euro adoption on trade using data on Greek exporters 
spanning over the period 1999-2007. The overall impact of the euro on the value of exports is 
negligible, but it masks important heterogeneity across firms. Our estimates indicate that the 
volume of exports of less productive firms fell by 31%, whereas the prices set by more 
productive firms rose by 11%. This dual effect is not driven by changes in financial 
conditions or easier access to credit for more productive firms. Markups of all firms increased 
after adoption of the euro, while productivity fell for initially high-productivity exporters. 
Taken together, the evidence suggests that initially low-productivity exporters faced an 
adverse demand shift, whereas initially high-productivity exporters faced increased demand 
and costs. 
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1. Introduction 

How does the adoption of a common currency affect exports and exporters? The answer is 

key to addressing a number of bigger questions. How do firms respond to changes in costs 

and demand? Are there inevitable welfare gains from a monetary union? Despite the 

importance of these questions, there is little consensus in the literature on the trade effects of a 

common currency at the level of firm performance and how to explain them. 

In this paper, we match data on Greek exports by firm-product-destination with balance 

sheet and survey data, in order to assess and decompose the effects of adopting the euro on 

the intensive margins of exporting firms. We estimate the effects of the introduction of the 

euro in Greece in 2001 on export margins using 11 Eurozone and 3 non-Eurozone countries as 

the treatment and control groups, respectively. We find that the overall ‘trade’ effect of the 

euro on exports was negligible, although less productive exporters experienced a drop in their 

export values (sales) and volumes (quantities). Also, and perhaps surprisingly at first glance, 

more productive exporters, which are typically larger firms that account for the lion’s share of 

total exports, experienced a drop in productivity, implying a rise in their marginal costs, and 

increased their prices. A notable advantage of our data set is that we can exploit the detailed 

structure of the firms to infer the impact of the euro on the pricing strategy of heterogeneous 

exporters based on their markups. We find that, in contrast to the pro-competitive goal of the 

common currency, markups of all firms increased after the introduction of the euro in Greece. 

Specifically, our key findings can be described as follows. We find a limited negative 

impact of the euro on export sales, which is concentrated among firms that were of low 

productivity prior to euro adoption. To explore the origins of this impact, we decompose 

export sales into quantities and prices at the firm level. The introduction of the euro is 

estimated to have lowered export values of initially less productive firms by 33.3%, which is 

mostly attributed to a 30.6% drop in quantities exported. In contrast, more productive firms 

raised their prices by 10.8%, while their export volumes only slightly decreased. We note that, 

in principle, heterogeneous effects of adopting the euro could emerge as a result of a change 

in financial conditions, mainly in the form of lower interest rates and easier access to credit. 

Yet, when we investigate the euro’s effects on export margins for firms with heterogeneous 

financial conditions, including their access to credit, we find that measures of a firm’s 

financial health do not have any differential explanatory power regarding the observed drop in 

exports values and volumes. 

Our evidence therefore points towards pre-euro productivity as a dominant factor driving 

the observed changes in firm export behavior following euro adoption. Gopinath et al. (2015) 
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provide evidence for a drop in productivity after the introduction of the euro for Spain, Italy, 

and Portugal. They attribute the productivity drop in the peripheral European countries to a 

decline in the real interest rate, which led to a decline in sectoral productivity as capital 

inflows were misallocated toward less efficient firms. When we assess the behavior of 

productivity over our sample period, we find that it fell after the euro was adopted. According 

to our most conservative estimate, the average drop in productivity in Greece amounted to 

2.3%, which is consistent with the evidence reported by Gopinath et al. (2015). Importantly, 

when we look at productivity across firms ranked by their productivity before euro adoption, 

we find that initially less productive firms experienced little to no increase in productivity. 

However, according to our most conservative estimate, productivity fell by 5.4% for firms 

with initially high productivity leading to, for given factor prices, upward pressure on their 

marginal costs. 

To understand the aforementioned findings we need to go beyond the Melitz (2003) 

model, in which the productivity gains from trade openness are achieved via the reallocation 

of production from less to more productive firms, and to interpret them in an integrated setup 

taking into account firm heterogeneity in terms of productivity and demand. Easier access in 

foreign markets reflects a demand shift, which may not be uniform across heterogeneous 

firms. Specifically, our findings pertaining to the drop of export values and volumes by less 

productive firms without any effects on their prices, point to an adverse shift in demand for 

these firms, which could be due to, for example, intensified competition by foreign firms in 

the integrated European market as exchange rate risk disappeared and trade became cheaper. 

While this represents a clearly pro-competitive trade effect of the euro, two additional 

findings need to be considered. First, initially low-productivity firms responded to the adverse 

demand shift and the drop in their exporting volumes by keeping their prices constant and, 

hence, increasing their markups. Second, the rise in marginal costs and prices of initially high-

productivity firms along with the small overall effect of euro adoption on the volume of Greek 

exports, indicate that the demand for these firms is likely to have shifted upwards. 

To explore the implications of these differential demand shifts on the pricing of 

exporters, we follow De Loecker and Warzynski (2012) and estimate firm-level markups. We 

find that markups increased after the adoption of the euro for both initially high- and low-

productivity exporters. This evidence is robust to accounting for the entry/exit of exporting 

firms, quality mixture of products, and degree of competition within narrowly defined product 

categories. According to our benchmark specification, markups increased on average by 

13.5% for all firms after the introduction of the euro. This value is remarkably close to the 
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value of the estimated increase in markups of large Indian firms following trade liberalization 

in India, reported by De Loecker et al. (2016), which amounted to 17%. 

Our study therefore belongs to the class of studies that have attempted to assess the 

effects of currency unions. After the pioneering work of Rose (2000), who found that 

countries with a common currency trade much more compared to those that do not, a number 

of studies have provided estimates that have shown non-negligible effects of currency 

unions.1 In contrast to these findings, studies that have focused on the effects of the European 

Monetary Union (EMU), the largest currency union ever formed, were not able to establish 

impacts of similar magnitudes.2 There are, however, few empirical investigations on the trade 

effects of the euro and export flows using exporter-level data. Baldwin et al. (2008) find a 

mild reduction in export prices. Berthou and Fontagné (2013) investigate how French 

exporters react to a change in trade costs and find that the positive impact of a reduction in 

trade costs on export sales is concentrated among the most productive exporters. We shed 

light on these findings by showing that this reallocation of exports may not have necessarily 

resulted in efficiency gains. The results presented here support the outline in Melitz and 

Trefler (2012), in which the integration of heterogeneous firms in a single larger market 

triggers differential demand effects for high- and low-cost firms. Notably, although this 

process should operate in favor of more efficient and larger firms with lower costs, which 

increase their shares leading to a rise in overall productivity, we show that it does not 

necessarily translate into welfare gains through lower markups. 

The evidence we present in this study contributes to the recent literature on trade 

liberalization and variable markups (see e.g. De Loecker and Warzynski, 2012; Arkolakis et 

al, 2015; Edmond et al., 2016; De Loecker et al. 2016). This literature is based on the premise 

that more productive firms set higher markups and, given that these firms can afford to pay 

higher export entry costs, exporters will have higher markups (Melitz and Ottaviano, 2008). 

De Loecker and Warzynski (2012) establish that markups increase when firms enter export 

markets. We show that even when there is no reallocation of firm sales from the domestic to 

the foreign market, markups can increase following a reduction in trade costs. This occurs 

because the heterogeneity in fundamentals—such as cost changes and demand shifts—

generates a selection mechanism through which the best performers increase their market 

shares following the adoption of a common currency. This implies that a large part of 
                                                 
1 See also Frankel and Rose (2002) and Glick and Rose (2002). Rose and Stanley (2005) summarize these 
findings and conclude that a currency union increases bilateral trade by 30% to 90%. 
2 See e.g. Micco et al. (2003), Bun and Klaassen (2007), Berger and Nitsch (2008), Frankel (2008), Santos Silva 
and Tenreyro (2010), Kelejian et al. (2012), Badinger and Türkcan (2014). 
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aggregate exports is made by a small portion of more productive, and typically large, firms 

that optimally choose to operate with higher markups. In contrast to the Melitz and Ottaviano 

(2008) model, in which larger, more integrated markets exhibit higher productivity and lower 

markups, we find that, even if less productive (and hence smaller) firms tended to reduce their 

markups, which as we argue is not the empirically relevant case, this selection effect would 

render their impact at the aggregate level relatively small. Recently, Edmond et al. (2015) and 

Arkolakis et al. (2015) point out that a decrease in trade costs reduces the markups of 

domestic producers, but—depending on the degree of cross-country sectoral differences in 

productivity—foreign producers may also increase their markups, which would tend to push 

welfare in the opposite direction. We present direct evidence showing that these elusive 

welfare effects of trade can be triggered by looking only at exporters conditional on their 

initial idiosyncratic productivity, without relying on channels that involve foreign firms. 

We close the introduction by noting that the evidence on the increase in the prices of 

Greek exports by initially high-productivity firms implies that any pro-competitive effects of 

euro adoption stemming from facilitating access to foreign markets, might be outweighed by 

cost increases due to, for instance, the need for quality upgrading, more expensive inputs, etc. 

Furthermore, the lower share of less productive firms does not necessarily imply that average 

markups fell, as the adverse shift in their demand, due to, for example, more fierce 

competition, led to an increase in their markups as well. An important insight for policy is 

therefore that, in the presence of firm heterogeneity and less than fully competitive markets, 

the adoption of a common currency does not necessarily translate into a pro-competitive 

environment. 

The paper proceeds as follows. Section 2 describes the data sources and presents the 

properties of the dataset along various margins and firm dimensions. Section 3 presents our 

approach to disentangle and evaluate the euro effects to the observed changes in the intensive 

margins. Section 4 discusses the estimates of markups and presents evidence on their effects 

on the intensive margins of exports and their behavior after the adoption of the euro. Section 5 

concludes the paper. 

 

2. Data 

We use a newly compiled dataset on Greek exporters that merges data from three main 

sources for the period 1999-2007. Trade data at the firm-product-destination level are 

obtained from the Intrastat databank, available via the Greek Statistical Agency (ELSTAT), 

which includes data on the export revenues and quantities of individual Greek firms starting 
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in 1999. The classification of all reported exported goods (approximately 2500 products) 

follows the Standard International Trade Classification (SITC) system. 

We merge export data with firm-level information. Financial variables are obtained from 

the ICAP database, which collects balance sheet and financial information on Greek firms. 

Additional information at the firm level is obtained from the Annual Manufacturing Survey 

(AMS), which contains survey data related to economic activity of medium- and large-scale 

manufacturing firms. The AMS survey includes data for manufacturing firms, such as the 

wage bill, number of employees, value added, and investment. We note that the firm survey is 

collected at the plant level, but export and financial information is recorded at the firm level. 

A key limitation of these data is therefore sample size in some regressions, ranging between 

635 and 713 (manufacturing) firms depending on the sample used.3 

A set of aggregate controls is also used in the regression analysis to disentangle the 

effects of the introduction of the euro on the exports of Greek firms from other 

macroeconomic shocks. These include the destination’s real gross domestic product (GDP) 

and the real exchange rate. In some regressions we control for the percentage of a firm’s 

differentiated products, the total number of other firms that export the same product as firm f 

in year t, and other firm characteristics. We justify the use of these variables in the description 

of the empirical results. 

Our empirical analysis uses the adoption of the euro by Greece on January 1st, 2001 as a 

natural experiment, which identifies a clear point in time when trade costs fell for all Greek 

exporters.4 Table 1 reports the mean, standard deviation, and percentile statistics for a number 

of variables capturing the profiles of Greek exporting firms across eleven Eurozone (EZ) 

countries (Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg, 

Germany, Portugal and Spain) and three non-EZ member states of the EU-15 countries that 

are not part of the euro area (United Kingdom, Sweden, and Denmark). 

Panel A reports aggregated summary statistics at the firm level on sales per destination 

and product, number of products exported, and total factor productivity (tfp) computed for 

each exporter using the Olley–Pakes methodology. As in Berthou and Fontagné (2013), the 

distributions of sales and number of products are highly skewed, yet similar across all 

destinations. Export sales by destination are highly concentrated among the top 5% of 
                                                 
3 Following Feenstra et al. (2014), we clean the sample for mis-measurement and for very small firms by 
checking that key financial variables, such as total assets and sales are not missing. We also confirm that total 
assets exceed liquid assets and fixed assets and that exports do not exceed total sales. 
4 We note that the parities of the 11 original Eurozone currencies with respect to the Euro were fixed on January, 
1st, 1999. The physical units of euro notes and coins were introduced on January, 1st 2002. National currencies, 
following a two-month dual circulation period, were irrevocably withdrawn on February, 28th 2002. 
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exporters. Their sales amount to 2,941,725 euros per destination and 1,237,287 euros per 

product, compared to an average of 662,933 and 315,000 euros, respectively. Similarly, the 

top 5% exporters sell on average 6 products compared to an average of 2.2 products across all 

firms. Interestingly, large firms not only sell more products but they also sell a lot more of 

each product. The second row of Panel A documents that, while each product sold by an 

exporter in the bottom 5% of the distribution generates only 514 euros in revenue. This 

pattern holds for both EZ and non-EZ destinations. In other words, large firms not only 

supply more products but they sell more of each product, which suggests that large firms do 

not only differ in terms of the fixed cost of adding new products, but also in terms of the 

marginal cost or demand for their output. As most firms in our sample export to both EZ and 

non-EZ destinations, the distributions of productivity for these groups are quite similar. 

Panel B of Table 1 takes a more detailed look at the decomposition of revenues at the 

firm-product-destination level. The average value, quantity, and price of a product shipped by 

a firm to an EZ destination is smaller compared to non-EZ destinations with highly skewed 

distributions, particularly for unit values. In terms of quantities, a top-5 percentage shipment 

is on average 50% larger than the average one, but the corresponding top-5 percentage price is 

almost three times higher than its mean.  

Hence, our overview of the data reveals that they are in many respects similar to those 

typically used in empirical exercises of micro-exporting. Next, we present the main empirical 

framework for the assessment of the euro adoption effects on various export margins. 

 

3. The effects of the euro on Greek exporters 

In this section we estimate the effect of euro adoption on the various intensive margins of 

exports depending on the level of data disaggregation, with the control group composed of the 

three non-EZ destinations. The effect of the euro is captured by a dummy variable, EZ, which 

is equal to 1 during the period 2001-2007, if the destination country was a member of the EZ 

area, and 0 otherwise. 

 

3.1. Gravity-type regressions 

 For consistency with the prior literature, in panel A of Table 2 we first document the effect of 

euro adoption on the intensive margins across firms in a gravity-type regression, i.e. after 

aggregating the revenues and quantities of product p exported to destination d, such that they 

equal the values that product-level (‘trade’) data would report. We include the real exchange 

rate vis-à-vis the destination country and its real GDP in the regression model to control for 
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competitiveness and size. We also include time fixed effects, which control for real exchange 

rate fluctuations in the Greek currency common to all destinations, and product-destination 

fixed effects to control for systematic differences of product-destination characteristics that 

affect all manufacturers equally and may be specific to product variety and destination 

country, like consumer income and appeal, comparative advantage, transportation costs, 

tariffs, and other regulatory restrictions. Given product-destination fixed effects, the effect of 

the euro is identified purely from the variation in export margins and EZ status across firms 

within the same product-destination market over time. Also, to account for the potential 

correlation in the error term of observations within a destination-year pair, we cluster standard 

errors at the destination-year level. At this level of data aggregation, the sample comprises 

25,441 observations spanning 1,801 products. In line with most studies surveyed in the 

introductory section, the euro effect on aggregate export sales and quantities is negative and 

statistically significant at the 5% level (see columns (1) and (3)), and negative but 

insignificant on per-product export sales and quantities (see columns (2) and (4)). These 

results are independent of price competitiveness and market scale. As expected, the real 

exchange rate has a negative coefficient (the real depreciation of the Greek currency tends to 

increase firm-level exports) and GDP has a positive coefficient (scale effect as larger markets 

absorb larger sales and quantities), although the coefficients of both variables are generally 

not significant at conventional levels. 

In panel B of Table 2 we look at total firm exports by aggregating the data across 

products, i.e. we aggregate total sales and quantities of firm f for all products exported across 

EZ and non-EZ destinations. We include lagged productivity as a control variable, as well as 

time and firm-destination fixed effects. Given firm-EZ destination fixed effects, the effect of 

the euro on revenues and quantities is identified purely from the variation in export margins 

between EZ and non-EZ destinations over time, which reduces the regression sample size to 

3,538 observations covering 635 firms. As columns (6) and (7) show, the euro dummy has a 

negative sign and is significant in the case of aggregate sales. Similar results are obtained 

when the number of destinations is the dependent variable in column (8). The coefficient 

associated with tfp is always positively signed and statistically significant, a result that holds 

in almost all estimated specifications shown in the rest of the tables, indicating that firm 

heterogeneity in terms of productivity is important for export performance. 

 

3.2. Firm heterogeneity and the euro effect 

Next, Table 3 presents the estimation results from specification (1) after extending the sample 
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to include the country dimension. In this vein, the value of firm f’s exports to destination d in 

period t, Xfdt, is decomposed into average sales by destination (xfdt) and the number of 

products exported (Nfdt). Thus, the value of firm-level revenues from destination d in period t 

is the product of these two variables: Xfdt = xfdt × Nfdt. The baseline specification is:  

 
ln(Mfdt) = α1EZ + α2Z + κfd + κt + µfdt (1) 
 

where the vector Mfjt = {Xfdt, xfdt, Nfdt} consists of the margins as described above, EZ is the 

euro dummy variable and Z is a vector of controls. Also, κfd
 is the fixed effect for a firm-

product-destination triple, κt is the time fixed effect, and µfdt is the error term. Following the 

rationale underlying the analysis summarized in Table 2, in all specifications we control for 

lagged productivity, real exchange rate, and real GDP. Columns (1), (4) and (7) of Table 3 

report the baseline regressions, which are in line with the evidence reported in Table 2: 

overall, for each intensive margin, we do not find strong evidence of a trade impact of the 

euro. While these results show that adoption of the euro had no significant impact on the 

average Greek exporter, the positive coefficient on lagged productivity indicates some 

heterogeneity among firms, as more productive—and typically larger—firms might be 

affected differently. On this basis, we retain the variables of the previous specifications and 

augment specification (1) by introducing an interaction variable of the euro dummy with 

initial tfp (productivity in year 2000). As shown in columns (2), (5) and (8), the results differ 

markedly: the estimated effect of the euro on each intensive margin is now significantly 

negative, whereas its interaction with initial tfp is always positive and significant. These 

results indicate that the introduction of the euro lowered export margins on average, but this 

effect is diminished for more productive firms. To further explore the pattern of these 

impacts, in columns (3), (6) and (9) we split the interaction term into firms with high, 

medium, and low initial tfp (where high refers to the top third of the initial productivity 

distribution and low refers to the bottom third), and therefore omit the euro dummy from the 

regression model. For all margins, the interaction of the euro dummy for firms with high and 

medium initial tfp is insignificant, whereas the corresponding interaction for firms with low 

initial tfp is negative and statistically significant. These coefficients can be used to gauge the 

economic significance of the introduction of the euro at the firm level. For example, firms 

with low initial tfp experienced a 29.2% drop in their EZ sales compared to sales in control 

destinations.5 

                                                 
5 To calculate the percentage change for any variable x with coefficient b we follow the formula: % change in x = 
exp(b)-1. 
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In Table 4 we attempt to identify possible composition effects of initial tfp on exports. 

Specifically, Panel A disaggregates sales by firm f from product p and compares EZ and non-

EZ destinations. We now include firm-product-EZ destination triple fixed effects, which 

account for firm-product specific attributes that are invariant across the two markets (EZ and 

non-EZ), such as overall production efficiency, managerial talent, labor force composition, 

and general input quality. The euro effect is thus identified purely from the variation in the 

intensive margins across EZ and non-EZ destinations within a given manufacturer and 

product code over time. Given the aggregation across EZ and non-EZ destinations, the sample 

reduces to 11,793 observations. Columns (1)-(3) report the results on total sales per product. 

In the baseline specification (1) we obtain insignificant coefficient estimates for the euro 

dummy, but the evidence in columns (2) and (3) corroborates the evidence obtained in the 

Table 2. The overall effect of the euro on sales per product is negative, but diminishes as 

initial tfp increases and stems from exporters with low initial tfp. In terms of economic 

significance, this estimate has similar implications to the corresponding estimate shown in 

Table 3: firms with low initial tfp experienced a 38.7% drop in their sales per product. A 

similar picture emerges when we look at the average value per product (total value per 

product divided by the number of destinations) in columns (4)-(6). In contrast, columns (7)-

(9), which use the number of destinations as the dependent variable, show that the coefficients 

of interest are insignificant, indicating that the euro’s effect is due to a change in sales per 

destination, rather than a change in the number of destinations. 

Our dataset also provides information on quantities, enabling us to look separately at the 

euro’s effect on changes in quantities and changes in unit values (prices). In panel B of Table 

4 we therefore decompose the impacts of the euro by looking at exported quantities and prices 

by firm f from product p to EZ and non-EZ destinations. In column (1) we find that the 

introduction of the euro is associated with lower quantities exported, but column (2) shows 

that this effect is diminished for firms with higher initial tfp. As in the case of sales, the 

negative effect is driven by firms with low and medium initial tfp. In particular, the 

coefficient in column (3) indicates that firms with low initial tfp experienced a 38.4% drop in 

their quantities exported per product, which roughly explains the drop in their sales, assessed 

in panel A. Similarly, the quantities exported by medium initial tfp firms fell by 17.3%, while 

those by high initial tfp firms also fell, albeit the coefficient is statistically insignificant. 

Results remain unchanged when we look at the average quantity per product (total quantity 

per product divided by the number of destinations) in columns (4)-(6) of panel B.  

In columns (7)-(9) of panel B, we explore the euro’s effect on average prices, calculated 
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at the firm-product-destination level as ratios of export value to quantity.6 Column (7) 

indicates that there was a modest positive and statistically significant impact on prices but 

neither the main effect of the euro nor its interaction with the initial tfp of the firm is 

significant in column (8). However, when we split the interaction into low, medium, and high 

initial tfp firms, we observe that the positive price effect of euro adoption is entirely driven by 

firms with high initial tfp. While smaller than the previous effect on the sales and quantities of 

firms with low initial tfp, this effect is non-negligible: firms with high initial tfp raised their 

prices on average by 10.3%. 

The analysis so far abstracts away from the potentially large differences in the market 

environment across destinations that may influence the intensive margins of exporters at the 

product level. We therefore next exploit the full dimensionality of our data and examine the 

variation in sales, quantities, and prices across exporting firms at the destination-product 

level. Specifically, the value of firm’s f exports of product p to destination d in period t, Xfpdt, 

is decomposed into the quantity exported, Qfpdt, and the price or unit value, Pfpdt, and is given 

by Xfpdt = Qfpdt × Pfpdt. The baseline specification is:  

 
ln(Mfpdt) = α1EZ + α2Z + κfpdt + κt + µfpdt (2) 
 

where Mfpdt = {Xfpdt, Qfpdt, Pfpdt} is one of the margins, EZ is the euro dummy variable and Z is 

a vector of controls that may differ across margins. Also, κfpd
 is the fixed effect for the firm-

product-destination triple, κt is the time fixed effect and µfpdt is the error term. 

Table 5 presents the evidence from estimating the various forms of specification (2), in 

which the dependent variables are analogous to those of Table 4, except at a higher level of 

disaggregation. Specifically, columns (1)-(6) present the results for export sales and quantities 

based on the same set of covariates as Table 3. Given that we exploit the full dimensionality 

of the data, the sample increases to 22,955 observations. Column (1) shows that on average 

there is a negative effect of the euro on export sales, whereas column (2) confirms our 

previous finding that the negative effect is mitigated for firms with higher initial tfp. When 

the euro dummy is interacted with low, medium, and high initial tfp firms, respectively, in 

column (3), the interaction with low initial tfp firms is negative and significant at the 1% 

level, indicating a 33.3% fall in export sales. A similar picture emerges in columns (4)-(6) for 

export quantities. We find that nearly the entire change in export values by firms with low 
                                                 
6 We calculate prices using the following rule for quantities. If the number of non-available observations for each 
product is smaller (exceeds) 5% of the total number of the product’s observations, then the primary product 
quantities (labeled “other quantities”) are used. Unit values that exceed 10 times the median or are lower than 
10% of the median prices are trimmed from the dataset. 



 
 

11 

initial tfp at the firm-product-destination level in response to the introduction of the euro 

results from changes in their quantities exported, which fell by 30.6%. As in Table 4, there is 

some weak evidence that the volume of exports also fell for firms with medium and high 

initial tfp, albeit insignificantly. Notably, export sales at the firm-product-destination level are 

sensitive to real exchange rate movements with an elasticity in the vicinity of -1.6 across all 

specifications. Yet, export volumes are not found to be sensitive to real exchange rate changes 

once we control for initial tfp. This finding accords well with the evidence reported by 

Berman et al. (2012), who attribute it to the fact that higher performance firms tend to absorb 

exchange rate movements in their markups, so that their export volumes are less sensitive. 

In columns (7)-(9) of Table 5 we conduct a similar analysis for export prices.7 In column 

(7) the interaction terms are suppressed. As in Table 4, we find a positive and significant 

effect of the euro on prices. This effect evaporates when the interaction term with initial tfp is 

introduced in column (8). Yet, when the interaction is split for firms with high, medium, and 

low initial tfp in column (9), we see that the positive effect of the euro stems from firms with 

high initial tfp. The estimated coefficient indicates that after the introduction of the euro firms 

with high pre-euro productivity raised their prices by 10.8%, compared to other firms 

exporting the same product to the same destination market. 

The results in Tables 2-5, taken together, imply that on average there is a slightly 

negative -albeit not always significant- effect of euro adoption on Greek exporters. However, 

once we account for firm heterogeneity, there is an adverse effect of the euro on the value and 

volume of exports of less productive firms. In contrast, more productive firms increased their 

prices. As in Berthou and Fontagné (2013), who found that more productive French exporters 

gained from the introduction of the euro in terms of revenues, we also find that firm 

heterogeneity in the form of initial productivity plays an important role for assessing the 

effect of the euro on exports.  

 

3.3. The effect of euro adoption on tfp 

The evidence of the previous subsection highlights the importance of firm tfp as a determinant 

of export margins. To understand the firms’ dynamics with respect to tfp changes, in this 

                                                 
7 Given the importance of time-varying firm attributes for the determination of prices, we also experimented with 
a slightly different empirical specification that augmented the set of controls with a number of firm attributes. 
Specifically, following the specifications for price regressions in Bastos and Silva (2010), Kugler and Verhoogen 
(2012) and Secchi et al. (2016), in addition to tfp we included the firm’s age, the number of persons employed, 
and total assets to account for size effects, and the operating margin of the firm to account for the availability of 
internal resources and financial restrictions (all variables lagged one year). The results from this analysis were 
very similar to those shown here. 
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subsection we present in Table 6 results from regressing our estimated tfp on an indicator for 

the post-euro period in which we always control for the total number of firms in every year. In 

the first two columns of Panel A we present the regressions from all 713 firms in our sample. 

We find that the coefficient on the post-euro dummy is negative and highly significant. When 

we control for lagged tfp the coefficient is lower and implies a 2.3% drop in productivity after 

the adoption of the euro. These results persist when we reduce the sample to the 372 firms 

that exported in every year of the sample to account for the potential effect of the drop in 

productivity on exit from export markets. 

In Panels B, C and D we perform a similar exercise after splitting the sample by initial 

tfp. We find that the productivity drop is largely driven by initially high-tfp firms and amounts 

to 5.5% for all firms and 5.4% for firms that exported in every year of the sample when we 

control for lagged tfp. The corresponding estimated decline among initially medium-tfp firms 

is 2%. In contrast, there is some evidence of a small increase in tfp among initially low tfp 

firms, but statistical significance is somewhat sensitive to model specification.  
 

3.4. Sensitivity analysis: financial factors8 

 A prominent implication of euro adoption was the reduction in interest rates in peripheral 

countries, which facilitated access to credit for both firms and households. Looking at the 

differential impact of financial conditions on firm export behavior is important for the 

following reason: If, for instance, lower productivity firms were those that faced higher 

financial constraints in the pre-euro period, nothing could be learned from the simple fact that 

they suffered a decrease in the value of their exports after the adoption of the euro. This drop 

could simply be due to the partial relaxation of their financial constraints that benefited high-

productivity firms more than low-productivity firms. However, by partialling out the negative 

effect of low productivity on export margins for firms with differential financial conditions 

before and after the adoption of the euro, we can infer whether credit access played a role in 

changes in export behavior. 

To test this hypothesis, we use firm characteristics that measure a firm’s financial health 

and the associated frictions at the firm level in our estimated specifications to infer their 

impact on export margins. The literature on micro-exporting and financial conditions has used 

a variety of measures to identify their effects on export margins. Greenaway et al. (2007), 

Bellone et al. (2010), Berman and Héricourt (2010) used liquidity and leverage as balance 

sheet measures of financially binding constraints. More recently, Muûls (2015), and Secchi et 
                                                 
8 Details concerning data statistics and regression results for this section are relegated to the online appendix. 
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al. (2016) used credit scores to explore empirically the effects of credit access on export 

margins. We use here as alternative measures of financial conditions at the firm level the pre-

euro values of the liquidity ratio (current assets less current liabilities over total assets), the 

leverage ratio (total liabilities over equity), and the firm’s credit rating, which expresses a 

multivariate estimate of credit quality with respect to the probability of default and/or 

bankruptcy. 

How informative are these measures, in addition to tfp, about the financial conditions at 

the firm level? To explore this issue, we look at their correlations with tfp. The firm’s credit 

rating is most strongly correlated with tfp (0.56), whereas the other balance sheet measures 

are much less strongly correlated with tfp. The imperfect correlation of these proxies for 

financial conditions with tfp makes it unlikely that our results are driven by some unobserved 

productivity characteristic. We also calculate the conditional correlations of these variables 

with tfp based on age, size (turnover), and product category (BEC classification). We find that 

the correlation between the credit rating and tfp is only slightly larger among older firms. 

Finally, to investigate whether the composition of firms changed after the adoption of the 

euro, we compute statistics for the distribution of credit ratings, which is the variable that is 

more closely associated to tfp, in the periods before and after the adoption of the euro for the 

overall sample, as well as by firm size, age, and BEC groups. The distribution of the credit 

rating becomes more ‘negatively skewed’ in the euro period, i.e. there are fewer low credit 

scores and more higher credit scores once Greece adopts the euro, in line with the 

hypothesized credit easing. 

We summarize here our main finding from running aggregated regressions similar to 

those reported in the previous subsection. We first run a set of regressions using as the 

dependent variable the (logs of) sales per destination, sales per product, and number of 

products, with the first two variables obtained by aggregating revenues at the firm level from 

all products exported to each destination. The regressions on the EZ dummy and its 

interaction with the lagged financial variables (liquidity, leverage, rating) show that there is a 

negative effect of the euro on the export margins, which is aggravated for firms with lower 

liquidity, leverage and financial ratings. To investigate whether the driving force of the export 

margins is captured by the financial conditions of the firm or productivity, we introduce triple 

interaction terms of the EZ dummy with low and high initial tfp, and low and high initial 

liquidity, initial leverage and initial rating, respectively.9 For all measures, the drop in exports 

                                                 
9 Given that the regressions also include specifications with triple interaction terms, we report in the online 
appendix the results for the groups of firms with low and high initial tfp using a split at the median of the 
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coincides with low initial tfp, irrespectively of the level of financial conditions. 

To test the sensitivity of these findings, we focus on the rating, which is the variable that 

is most closely associated with initial tfp, and run regressions with (total and average) sales 

and quantities at the product level as dependent variables, now aggregated across EZ and non-

EZ destinations. The results confirm the negative effects on trade and show that they are 

driven by firms with low initial tfp and initial rating. Finally, in Table 7 we report results from 

decomposing further the data at the finest level of disaggregation (firm-product-destination). 

The results show that firms with low initial tfp, irrespectively of their financial rating, are 

those that experienced a drop in export sales and quantities. Also, in line with our previous 

findings, firms with high initial tfp raise their prices. Overall, these results are evidence that 

the initially less productive exporters were those harmed as a result of the introduction of the 

euro, irrespectively of the financial conditions at the firm level. 

 

4. Markups 

Our results so far indicate that initially less productive firms experienced a decrease in their 

quantities and values of exports, while more productive firms significantly increased their 

prices with insignificant drops in their export quantities. Moreover, we have also uncovered 

that these patterns were not driven by changes in the financial conditions of the firms. Instead, 

we have highlighted significant reductions in the productivity of initially more productive 

firms. In this section, we estimate firm- and time-specific markups. To this end, we follow De 

Loecker and Warzynski (2012) who use a methodology of broad appeal that accommodates a 

wide range of price-setting models. We then correlate markups across exporters with the 

introduction of the euro in order to grasp the driving forces in the heterogeneity in the 

responses of quantities and prices between firms based on their initial productivity. 

 

4.1. Construction of markups 

De Loecker and Warzynski (2012) estimate markups relying on optimal input demand 

conditions obtained from standard cost minimization to identify the output elasticity of a 

variable input, free of adjustment costs, which equals its expenditure share when price equals 

marginal cost. The methodology does not rely on the assumption of constant returns to scale 

and measuring the user cost of capital. The data required to implement the procedure include 

production data in which output, total expenditures on variable inputs, and revenue are 

                                                                                                                                                         
distribution. Similar results are obtained when three groups of firms based on low, medium, and high initial tfp 
are used. 
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observed. We use this procedure to recover a markup estimate for each firm in our sample.10 

In particular, output production function coefficients are estimated by industry and are used to 

obtain a firm’s output elasticity of labor. The firm-specific estimated markup is computed as 

the ratio of the output elasticity of labor divided by the expenditure share for labor. 

In our sample, the mean (standard deviation) and median markups are 4.96 (2.38) and 

4.46, respectively. To obtain a sense of how markups, sales, and quantities moved over our 

sample period, in the online appendix we show scatterplots of firm-level markups, sales, and 

quantities for the full sample and by time period. Markups are positively associated with both 

sales and the volume of exports throughout the sample period. Similar patterns are observed 

both before and after the euro was introduced in Greece. 
 

4.2. Export margins and markups 

Table 8 reports results of regressions with aggregated export margins across products and 

destinations on the EZ dummy and initial markups. Specifically, Panel A reports the results 

for total and average sales across products in columns (1)-(4), and number of products in 

columns (5) and (6). To maintain consistency, we retain the same set of controls (tfp, real 

exchange rate, GDP) as in Table 3. In columns (1) the dependent variable is total sales by 

each firm to each destination and the euro dummy is not statistically significant, but its 

interaction with initial markup is negative and significant. This implies that the negative 

effect of the euro adoption on export sales is larger for firms with higher markups in the pre-

euro period. This effect is confirmed in column (3), which performs the same exercise for 

average exports per destination (total exports divided by the number of products to each 

destination), albeit the coefficient is statistically significant only at the 10% level. When we 

split the interaction terms into firms with low and high initial markup, we find that none of 

these two effects is significant in both specifications for export sales—although the 

interaction term involving firms with high initial markup is always negative and larger (in 

absolute value) than the corresponding term involving firms with low initial markup firms. 

Regarding the number of products, in column (5), the interaction with initial markup is 

negative and significant at the 1% level. In addition, column (6) shows some weak evidence 

that the implied drop in the number of products stems from firms with high initial markup. 

Overall, the results provide suggestive evidence that firms with higher markups prior to the 

                                                 
10 We note that since inputs are not broken down by the destination in which exported good are sold, we cannot 
decompose how markups differ across destinations within a firm, unless the extra assumption is made that inputs 
are used in proportion to final sales. 
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adoption of the euro lost in terms of export sales and number of products. 

The picture is clearer in panel B, in which the dependent variables are the aggregate sales 

and quantities per product and the number of destinations, in a setup that follows Table 4. The 

overall picture is now clearer: in regressions with sales and quantities (see columns 7 and 9) 

the interaction of the EZ dummy with initial markup is always negative and statistically 

significant. As can be readily seen in columns (2) and (4), the effect is driven in all 

specifications from the interaction with high initial markup firms.11 In contrast, in columns 

(11) and (12) we find no interaction effects on the number of destinations of the EZ dummy 

with initial markup, neither on the whole nor when we split it into low and high initial 

markup firms. This indicates that the aforementioned decreases in export values and volumes 

do not stem from a reduction in the number of destinations to which these firms export. 

Finally, in Table 9 we perform the same exercise using the most disaggregated variant of 

our dataset, namely at the firm-product-destination level. Columns (1)-(2) report the 

regressions for sales: the coefficient on the EZ dummy is insignificant, whereas its interaction 

with initial markup is negative and significant at the 1% level. Again, when we split the 

sample into low and high initial markup firms we find that the negative euro effect on export 

values is driven by firms with high initial markup. Similar effects are obtained when we use 

the total and average quantities per product as dependent variables in columns (3)-(4). Most 

importantly, when we examine the price margin, we find that euro adoption increased prices, 

but this positive effect decreases with the firm’s initial markup (column 5). Column 6 shows 

more clearly that this positive price effect of the euro is concentrated among firms with low 

initial markup: for these firms euro adoption increased prices by 7.9%. 

 

4.3. Markups, productivity and the euro 

How do markups correlate with productivity? In this subsection, we explore whether there is 

any relationship between the changes in markups and changes in tfp in order to explain the 

heterogeneity of exporters in our sample. 

Table 10 reports results of regressing markups on the euro dummy and its interactions 

with productivity for different samples. We always control for the total number of firms 

exporting in the same year and include firm fixed effects. In other words, we explore how 

markups changed in the euro period for all Greek exporters across all destinations. In column 

                                                 
11 Regressions with average sales and quantities (obtained by dividing total sales and quantities by the number of 
destinations respectively), and average prices, calculated as in Table 4, yielded similar results and are available 
upon request. 
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(1) we report a baseline regression on the post-euro dummy, which shows that markups 

increased on average by 13.5%. In column (2) we use an interaction term of the euro dummy 

with initial tfp and find that it is positive and statistically significant. In column (3) we show 

that markups increased similarly for all firms, irrespectively of their initial productivity. 

Although columns (1)-(3) provide some indication that markups have increased after the 

adoption of the euro, when making inference on the effects of the euro on firm markups, 

several factors must be taken into account. When faced with easier exporting conditions 

through the introduction of the euro, a firm operating in the domestic market will have a 

tendency to enter into the export market and raise its markups (de Loecker and Warzynski, 

2012). To identify the impact of the euro on firm markups, uncontaminated by entry and exit 

decisions, we want to hold as constant as possible the range of firms in our sample. We 

therefore restrict the sample to firms that have always been exporters in our sample period. 

This eliminates the entry/exit issue but reduces the sample size, which now covers 

approximately 71% of our initial observations coming from 398 firms for the benchmark 

regression and 88% of our observations from our sample with initial tfp (from 280 firms). The 

results are displayed in columns (4)-(6) and show that markups have increased slightly more 

for this sample of exporters, i.e. by 15%, after the adoption of the euro. The rest of the 

coefficients are very similar to those reported for the total sample of firms. The wedge of the 

estimated interactions of the post-euro dummy with initial tfp is larger for medium and high-

productivity firms, indicating that markups have increased relatively more for these firms. 

Another consideration is that, in light of the currency union and the widening of the 

market, firms aimed at quality upgrading and switched to more differentiated products, which 

in turn raised their markups. To this end, we use the Rauch (1999) index and control for the 

percentage of products at the firm level that are classified as differentiated in every year. This 

is less restrictive in terms of sample size, as 94% of the observations are retained for 

estimation. An alternative that leaves the total sample size unaffected is to control for the 

number of competitors at the product level, which accounts for the possibility of the firm to 

raise its markup due to the exit of competitors or the switch to differentiated products, and is 

exogenous from the perspective of an individual firm. Columns (7)-(12) show the estimates 

from these two sets of regressions. The picture is robust across the samples of firms. The 

magnitude of the direct impact of the post-euro dummy is almost identical to the benchmark 

specification, whereas similar patterns to those reported earlier on emerge for the rest of the 

estimated interactions. 
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4.4. Possible interpretation 

In order to reconcile all our empirical findings, one possible interpretation emerges. The 

adoption of the euro increased demand for more productive exporters, yet the fall in 

productivity after the euro adoption pushed their marginal costs upwards for given factor 

prices, leading to increases in both prices and markups, without any significant change in their 

export volumes.12 We illustrate this in Figure 1A, which shows that more productive firms 

experience an upward shift of their marginal cost curve from solid line MCHTFP to dashed line 

MC’HTFP after the adoption of the euro and a rise in their demand curve from solid line DHTFP to 

dashed line D’
HTFP (and marginal revenue curve from solid line MRHTFP to dashed line MR’HTFP). 

Combined, the cost and demand shifts raise their price from PHTFP to P’HTFP. Since their 

quantities, Q’
HTFP, are slightly lower compared to QHTFP, we infer that the demand faced at 

Q’
HTFP by more productive exporters was less elastic after the adoption of the euro so as to 

generate a rise in their markup from AB to AB’, as illustrated by the blue and green solid lines 

respectively. On the other hand, the euro adoption decreased demand for less productive 

exporters with no change in their costs. In turn, these firms increased their markups and 

maintained their prices, thus reducing their market share. Figure 1B plots the optimal quantity 

and price for low-productivity (high marginal cost, MCLTFP) firms, which face demand DLTFP 

and marginal revenue MRLTFP curves for their products. Their markup is given by the blue 

solid segment AB. The adoption of the euro shifts through competition their demand and 

marginal revenue curves downwards to dashed lines D’
LTFP and MR’LTFP respectively. This 

lowers their equilibrium quantity from QLTFP to Q’
LTFP leaving their price, PLTFP, unaffected, but 

with a higher markup given by the green segment A’B’.13 

 

5. Conclusions 

A voluminous literature has studied the impact of adopting a common currency with special 

emphasis given to the introduction of the euro. Despite the optimistic expectations when the 

euro was formed, there is no evidence that it had an unambiguous positive effect on trade, nor 

are there any clear findings on its impact at the micro level. To the best of our knowledge, no 

study has so far analyzed the introduction of the euro with firm-level data on exports across 

                                                 
12 Bils and Chang (2000) provide an extensive discussion on the relationship between productivity, factor prices 
and marginal costs. 
13 We note that, although less productive firms tend in general to have lower markups, depending on their market 
fundamentals (demand, market structure, firm behavior), their markups can be high or low compared to more 
productive firms. 
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their intensive margins, costs, and markups, though there is ample recent evidence that trade 

liberalization is related to firm heterogeneity and variable markups. Our paper fills this gap by 

examining how exporting firms in Greece responded to the introduction of the euro. We find 

some surprising answers. First, there was a differential reaction across exporters: less 

productive firms lost in terms of export values and volumes, whereas more productive firms 

raised their prices. Second, while the drop in sales and volumes is driven by firms that had 

high markups before the adoption of the euro, we find that markups actually increased after 

the introduction of the euro. Hence, our findings point to two forces that might mitigate, or 

even dominate, the direct pro-competitive welfare effect of the euro stemming for the lower 

market share by less productive firms, namely the increase in prices by more productive firms 

and the overall rise in markups. 

We point out that a particular characteristic, and potential caveat, of our analysis could be 

that we do not observe trade flows of Greek exporters prior to 1999. Hence, as we 

acknowledged, our analysis does not capture the impact of EMU, which definitely started 

earlier, but only assesses adoption of the euro as a physical currency in transactions between 

EZ members. Bergin and Lin (2012) argue that new goods entered the export market prior to 

the actual monetary union effect, which indicates forward-looking behavior in anticipation of 

positive future policy changes and increased trade opportunities. Although we can only 

conjecture the anticipation of this event and its trade impact, it is likely that our findings 

underestimate the corresponding overall impact of the formation of the EZ.  

Our results pin down some—up to now—unidentified channels of the impact of a 

common currency on trade, and in particular firm exporting, which are found to depend 

largely on the heterogeneous nature and market power of exporters. Yet, we stress that our 

analysis remains agnostic about the origins of cost changes and demand shifts, i.e. whether 

they are driven by terms of trade appreciation or product market distortions, as well as their 

overall welfare implications. Hence, our analysis has both advantages and limitations: it 

allows us to assess exactly the partial effects of the euro on exporters when estimating ad hoc 

specifications, but does not rely on a full-fledged general equilibrium setup and, hence, cannot 

identify the structural mechanism behind these results. In addition, we do not know to what 

extent any hidden price-markup effect generalizes to other EZ countries and whether it was 

aggravated by the subsequent 2008-9 crisis. Exploring this channel with micro-data seems 

therefore warranted in order to assess and understand any masked effects of currency unions.
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TABLE 1. Descriptive statistics of Greek exporters (1999‐2007)  

A. aggregated across products 
All destinations (713 firms, sample size: 11,846) 

mean  std.dev.  bottom 5% 1st quart. median  3rd quart.  top 5% 
annual value per dest.  662933  2610182  655  10379  57524  319810  2941275 
annual value per prod.  315000  1641079  514  7111  34507  162830  1237287 
number of products  2.2  2.7  1  1  1  2  6 
tfp  13.0  1.1  11.5  12.3  12.8  13.5  15.0 

Inside Eurozone (699 firms, sample size: 9387) 
annual value per dest.  653802  2521666  655  10556  57711  322321  3021016 
annual value per prod.  304800  1545905  511  7102  34352  164976  1248461 
number of products  2.3  2.8  1  1  1  2  6 
tfp  13.0  1.1  11.4  12.3  12.8  13.5  15.0 

Outside Eurozone (474 firms, sample size: 2459) 
annual value per dest.  697790  2923845  655  9850  57043  300817  2538236 
annual value per prod.  353935  1962283  520  7159  35490  156182  1141071 
number of products  2.0  1.8  1  1  1  2  5 
tfp  13.0  1.0  11.5  12.3  12.8  13.6  15.0 

B. firm‐product‐destination triples 
All destinations (635 firms, sample size: 22,955) 

mean  std.dev.  bottom 5% 1st quart. median  3rd quart.  top 5% 
value  332931  1617069  373  3663  21266  122442  1423482 
quantity  474575  9731641  14  335  3681  35620  713488 
price  44  477  0.5  2  5  23  120 

Inside Eurozone (623 firms, sample size: 18593) 
value  3.20E+05  1512915  356.9  3485.2  20135.6  117520  1423482 
quantity  388091  6.17E+06  12  302  3384  33063  714320 
price  47  525  0.5  2  5  24  124 

Outside Eurozone (430 firms, sample size: 4362) 
value  387666  2000408  503  4595  25044  145004  1413048 
quantity  843215  1.83E+07  24  508  4929  46601  684679 
price  30  155  0.5  2  4  18  98 
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TABLE 2. Exports and the Euro: aggregation across firms (Panel A) and products (Panel B) 

 

Notes:  The  regressions  include  a  constant  term  and  standard  errors  are  in  parentheses  (* 
denotes  p<.10,  **  denotes  p<.05,  ***  denotes  p<.01).  Panel  A  (‘trade’  evidence)  reports 
regression  results  after  aggregation  across  firms  at  the  product  level  (sales  and  quantities  of 
product p to destination d by all firms). Panel B (‘Eurozone’ evidence) reports regression results 
after aggregation across products at the firm level (sales of all products by firm f) aggregated to 
EZ and non‐EZ destinations. The regressions in panel A include year and product‐destination fixed 
effects,  and  in  panel  B  year  and  firm‐EZ  destination  fixed  effects.  Standard  errors  in  all 
regressions are clustered at the year‐destination level. 

  

 

 

Dependent 
variable:  

value 
(total) 

value 
(average)

quantity 
(total)

quantity 
(average)

number of 
destinations 

A. ‘Trade’ evidence 
  (1)  (2) (3) (4) (5) 

EZ  ‐0.151**  ‐0.087 ‐0.195** ‐0.131 0.003 
(0.066)  (0.074) (0.085) (0.094) (0.021) 

real exchange rate  ‐0.890**  ‐0.509 ‐0.407 ‐0.026 0.079  
(0.419)  (0.394) (0.468) (0.464) (0.153) 

gdp  0.273  0.166 0.496 0.388 0.145 
(0.337)  (0.324) (0.383) (0.379) (0.105) 

Within R2  0.004  0.001 0.009 0.005 0.004 
# of products  1801  1801 1801 1801 1801 
N  25441  25441 25441 25441 25411 

B. ‘Eurozone’ evidence 
  (6)  (7) (8) 

EZ  ‐0.135**  ‐0.033 ‐ ‐ ‐0.017 
(0.059)  (0.045) ‐ ‐ (0.020) 

tfp  0.393***  0.260*** ‐ ‐ 0.074*** 
(0.051)  (0.050) ‐ ‐ (0.016) 

Within R2  0.027  0.010 ‐ ‐ 0.026 
# of firms  635  635 ‐ ‐ 635 
N  3538  3538 ‐ ‐ 3538 
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TABLE 3. Firm export sales and the Euro: aggregation across products 

Dependent variable:   sales by destination average sales by destination  number of products
  (1) (2) (3) (4) (5)  (6) (7) (8) (9)

EZ  ‐0.100 ‐1.941*** ‐0.072 ‐1.464***   ‐0.028 ‐0.477***  
(0.062) (0.476) (0.053) (0.459)  (0.022) (0.123)

EZ x tfp initial    0.139*** 0.105***      0.034***  
  (0.036) (0.034)      (0.009)  

EZ x tfp initial low      ‐0.345***     ‐0.247***     ‐0.099***
(0.084)   (0.079) (0.027)

EZ x tfp initial medium      ‐0.042     ‐0.032     ‐0.010
    (0.073)     (0.066)     (0.025)

EZ x tfp initial high      0.042     0.040     0.002
    (0.077)     (0.070)     (0.031)

tfp  0.440*** 0.556*** 0.522*** 0.414*** 0.509***  0.482*** 0.025* 0.047** 0.040** 
(0.048) (0.068) ‐0.063 (0.045) (0.061)  ‐0.058 (0.014) (0.021) ‐0.02

real exchange rate  ‐1.392*** ‐1.272*** ‐1.298*** ‐1.038*** ‐0.845**  ‐0.866** ‐0.354** ‐0.427** ‐0.432** 
(0.425) (0.415) (0.413) (0.378) (0.399)  (0.400) (0.170) (0.167) (0.166)

gdp  ‐0.035 ‐0.199 ‐0.204 ‐0.054 ‐0.260  ‐0.262 0.019  0.061  0.059
(0.322) (0.384) (0.384) (0.304) (0.370)  (0.369) (0.137) (0.149) (0.151)

Within R2 0.015 0.017 0.017 0.014 0.015  0.015 0.002 0.004 0.004
# of firms 713 375 375 713 375  375 713 375 375
N 11846 9457 9457 11846 9457  9457 11846 9457 9457
Notes:  Columns  (1)‐(3)  (‘sales  by  destination’)  report  regressions  for  sales  after  aggregation  across  products  at  the  firm  level  (sales  by  firm  f  to 
destination d  for all  firms). Columns  (4)‐(6)  (‘average  sales by destination’)  report  regressions  for  sales as defined  in  columns  (1)‐(3) divided by  the 
number of products. All regressions  include year and firm‐destination fixed effects and standard errors are clustered at the year‐destination  level. See 
also Table 2. 
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TABLE 4. Firm export sales, quantities, prices and the Euro: aggregation across destinations  

A. export sales by product 
Dependent variable:  total sales per product  average sales per product  number of destinations 
  (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

EZ 
‐0.118  ‐3.516***  ‐0.088  ‐2.927***    ‐0.020  ‐0.173   

(0.070)  (0.708)  (0.060)  (0.661)    (0.020)  (0.265)   

EZ x tfp initial    0.252***  0.211***      0.011   
  (0.052)  (0.049)      (0.020)   

EZ x tfp initial low  ‐0.489***   ‐0.401*** ‐0.015
    (0.100)      (0.088)      (0.030) 

EZ x tfp initial medium 
    ‐0.065      ‐0.088      0.030 
    (0.088)      (0.072)      (0.021) 

EZ x tfp initial high 
    0.136       0.169       ‐0.074* 
    (0.104)      (0.099)      (0.041) 

tfp  0.251***  0.466***  0.399***  0.195**  0.371***  0.329***  0.086***  0.095***  0.066*** 
(0.083)  (0.071)  (0.060)  (0.074)  (0.074)  (0.063)  (0.022)  (0.025)  (0.022) 

Within R2  0.009  0.015  0.013  0.008  0.015  0.013  0.021  0.021  0.024 
# of firms  635  363  363  635  363  363  635  363  363 
N  11793  9260  9260  11793  9260  9260  11793  9260  9260 

B. export quantities and prices 
Dependent variable:  total quantity  average quantity  average price 
  (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

EZ 
‐0.229***  ‐2.792***  ‐0.199***  ‐2.202**    0.032**  ‐0.033   

(0.071)  (0.689)  (0.068)  (0.701)    (0.015)  (0.114)   

EZ x tfp initial  0.190*** 0.149**  0.005
  (0.051)  (0.052)      (0.009)   

EZ x tfp initial low      ‐0.484***      ‐0.396***      0.002  
    (0.087)      (0.084)      (0.020) 

EZ x tfp initial medium 
    ‐0.190**      ‐0.213**      ‐0.007 
    (0.085)      (0.080)      (0.024) 

EZ x tfp initial high 
    ‐0.058      ‐0.025      0.098**  
    (0.106)      (0.106)      (0.040) 

tfp  0.131** 0.310*** 0.245*** 0.075 0.214**  0.175** 0.018 ‐0.003 0.021 
(0.058)  (0.074)  (0.057)  (0.075)  (0.083)  (0.065)  (0.033)  (0.029)  (0.021) 

Within R2  0.010  0.014  0.012  0.010  0.014  0.013  0.040  0.043  0.044 
# of firms  635  363  363  635  363  363  635  363  363 
N  11793  9260  9260  11793  9260  9260  11793  9260  9260 
Notes: Panel A (‘export sales by product’) report regressions for sales of product p by firm f aggregated to EZ and non‐EZ destinations. Panel B 
(‘export quantities  and prices’)  report  regressions  for quantities and prices of product p by  firm  f  aggregated  to EZ and non‐EZ destinations. 
Average sales and average quantities are obtained by dividing respectively total sales and quantities by the number of destinations. All regressions 
include year and firm‐product‐EZ destination fixed effects. Standard errors are clustered at the year‐EZ destination level. See also Table 2.  
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TABLE 5. Firm product‐level exports and the Euro 

A. Dependent variable:   export sales export quantities export prices
  (1) (2) (3) (4) (5)  (6) (7) (8) (9)

EZ  ‐0.162** ‐2.166*** ‐0.168** ‐1.936***   0.044** ‐0.200  
(0.072) (0.429) (0.070) (0.474)  (0.019) (0.146)

EZ x tfp initial    0.148*** 0.131***     0.018*  
  (0.032) (0.035)      (0.011)  

EZ x tfp initial low  ‐0.405***   ‐0.366*** 0.005
    (0.083)     (0.086)     (0.022)

EZ x tfp initial medium      ‐0.082     ‐0.056     0.018
    (0.082)     (0.082)     (0.023)

EZ x tfp initial high  ‐0.047   ‐0.102 0.103**
    (0.084)     (0.087)     (0.039)

tfp  0.196*** 0.335*** 0.300*** 0.195*** 0.345*** 0.296*** 0.002 ‐0.008 0.007
(0.048) (0.063) (0.059) (0.045) (0.062)  (0.058) (0.019) (0.020) (0.018)

real exchange rate  ‐1.635*** ‐1.556*** ‐1.589*** ‐0.934* ‐0.723  ‐0.759      
(0.551) (0.521) (0.528) (0.547) (0.585)  (0.586)      

gdp  ‐0.261 ‐0.553 ‐0.562 0.176 0.012  ‐0.010      
(0.469) (0.465) (0.468) (0.522) (0.572)  (0.574)

Within R2 0.011 0.014 0.014 0.006 0.008  0.008 0.032 0.032 0.032
# of firms 635 363 363 635 363  363 635 363 363
N 22955 18446 18446 22955 18446  18446 22955 18446 18446
Notes: The Table reports regressions for sales, quantities and prices of product p by firm f to destination d. All regressions include year and firm‐product‐
destination fixed effects. Standard errors are clustered at the year‐destination level. See also Table 2. 
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TABLE 6. Firm productivity and the Euro  

Dependent variable: tfp  (1)  (2)  (3)  (4) 

   total sample exporting in all years 
A. all firms 

EZ  ‐0.032*** ‐0.023*** ‐0.034*** ‐0.025*** 
(0.003) (0.003) (0.003) (0.003) 

tot # firms in year  0.060*** 0.068*** 0.057*** 0.072*** 
(0.007) (0.006) (0.008) (0.006) 

tfp lagged 
0.542*** 0.545*** 
(0.028) (0.030) 

Within R2  0.162 0.461 0.176 0.494 
# of firms  713 525 372 335 
N  2598 1478 1790 1116 

B. low‐tfp firms 

EZ  0.007 0.011** 0.007 0.009* 
(0.004) (0.004) (0.005) (0.005) 

tot # firms in year  0.038** ‐0.005 0.043** 0.002 
(0.018) (0.015) (0.019) (0.016) 

tfp lagged  0.647*** 0.673*** 
(0.050) (0.050) 

Within R2  0.105 0.420 0.110 0.441 
# of firms  130 130 87 87 
N  578 337 413 240 

C. medium‐tfp firms 

EZ  ‐0.029*** ‐0.020*** ‐0.030*** ‐0.020*** 
(0.003) (0.003) (0.003) (0.003) 

tot # firms in year  0.052*** 0.061*** 0.055*** 0.061*** 
(0.011) (0.008) (0.011) (0.008) 

tfp lagged  0.566*** 0.597*** 
(0.070) (0.070) 

Within R2  0.216 0.493 0.216 0.521 
# of firms  122 122 103 103 
N  662 422 584 379 

D. high‐tfp firms 

EZ  ‐0.066*** ‐0.055*** ‐0.066*** ‐0.054*** 
(0.003) (0.004) (0.003) (0.004) 

tot # firms in year  0.068*** 0.104*** 0.067*** 0.103*** 
(0.012) (0.009) (0.012) (0.008) 

tfp lagged  0.356*** 0.366*** 
(0.058) (0.058) 

Within R2  0.633 0.725 0.617 0.723 
# of firms  123 123 107 107 
N  664 441 611 415 
Notes:  In each Panel, columns (1)‐(2) contain all firms and columns (3)‐(4) the firms that 
exported  in  all  years of  the  sample. All  regressions  include  firm  fixed  effects.  Standard 
errors are clustered at the firm level. See also Table 2. 
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TABLE 7. Euro adoption, product‐level export and financial conditions 

Dependent variable:   export sales export quantities export prices
  (1)  (2) (3) (4) (5)  (6) (7) (8) (9)

EZ  ‐0.361***    ‐0.427***    0.106**     
(0.109)    (0.122)    (0,064)     

EZ x rating initial  0.028**    0.036**    ‐0.008     
(0.011)    (0.014)    (0.006)     

EZ x rating initial low    ‐0.207***      ‐0.244***      0.076*   
  (0.077)      (0.077)       (0.029)   

EZ x rating initial high    ‐0.11      ‐0.087       0.014   
  (0.077)      (0.079)       (0.017)   

EZ x tfp initial low x 
rating initial low 

‐0.339*** ‐0.329***     0.031*
(0.080) (0.082)     (.018)

EZ x tfp initial high x 
rating initial low 

  ‐0.005 ‐0.116     0.155**
  (0.101) (0.104)     (0.064)

EZ x tfp initial low x 
rating initial high 

    ‐0.249**      ‐0.163*      ‐0.045
    (0.098)     (0.096)     (0.032)

EZ x tfp initial high x 
rating initial high 

    ‐0.042     ‐0.033     0.034* 
    (0.084)     (0.089)     (0.019)

tfp  0.210*** 0.202*** 0.283*** 0.218*** 0.213***  0.292*** 0.283*** 0.292*** ‐0.008
(0.049) (0.051) (0.055) (0.047) (0.047)  (0.056) (0.055) (0.056) (0.018)

real exchange rate  ‐1.648*** ‐1.654*** ‐1.562*** ‐0.945* ‐0.954*  ‐0.805      
(0.548) (0.549) (0.538) (0.544) (0.545)  (0.595)      

gdp  ‐0.405 ‐0.406 ‐0.597 0.054 0.049  ‐0.054      
(0.485) (0.485) (0.482) (0.524) (0.524)  (0.580)      

Within R2 0.011  0.011 0.014 0.007 0.007  0.008 0.010 0.014 0.005
# of firms 498  498 353 498 498  353 498 498 498
N  20964 20964 18200 20964 20964  18200 20964 20964 18200
Notes: The Table reports regressions for sales, quantities and prices of product p by firm f to destination d. All regressions include year and firm‐product‐
destination fixed effects. Standard errors are clustered at the year‐destination level. 
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TABLE 8. Markups, firm export sales and the Euro: evidence from aggregated data 

A. aggregation across products 
Dependent variable:   sales by destination average sales by destination   number of products

(1)  (2) (3) (4) (5)  (6)

EZ  0.150     0.090    0.060*    
(0.119)  (0.110)    (0.031)    

EZ x markup initial  ‐0.050**     ‐0.032*    ‐0.019***    
(0.020)     (0.018)    (0.005)    

EZ x markup initial low  0.039 0.018 0.021
(0.098) (0.092) (0.025)

EZ x markup initial high  ‐0.125 ‐0.080 ‐0.045* 
(0.092) (0.088) (0.025)

tfp  0.404***  0.403*** 0.368*** 0.368*** 0.036**  0.036** 
(0.059)  (0.059) (0.056) (0.056) (0.015)  (0.015)

real exchange rate  0.351  0.365 0.616 0.624 ‐0.264  ‐0.259
(0.576)  (0.577) (0.537) (0.539) (0.168)  (0.166)

gdp  0.002  ‐0.015 ‐0.237 ‐0.247 0.239  0.232
(0.425)  (0.424) (0.423) (0.423) (0.149)  (0.148)

Within R2  0.014  0.014 0.012 0.012 0.004  0.005
# of firms  313  313 313 313 313  313
N  8399  8399 8399 8399 8399  8399

B. aggregation across destinations 
Dependent variable:  total sales per product total quantity per product number of destinations

(7)  (8) (9) (10) (11)  (12)

EZ  0.164*     0.079    ‐0.080    
(0.084)     (0.124)    (0.046)    

EZ x markup initial  ‐0.069***     ‐0.073**    0.013    
(0.018)     (0.027)    (0.010)    

EZ x markup initial low  0.032 ‐0.074 ‐0.036
(0.064) (0.084) (0.026)

EZ x markup initial high  ‐0.234***  ‐0.329*** ‐0.025
(0.080) (0.083) (0.026)

tfp  0.307***  0.304***  0.123** 0.119**  0.110***  0.112***
(0.087)  (0.085) (0.053) (0.049) (0.027)  (0.027)

Within R2  0.014  0.015 0.014 0.014 0.024  0.023
# of firms  313  313 313 313 313  313
N  8147  8147 8147 8147 8147  8147
Notes: Columns (1)‐(2) (‘sales by destination’) report regressions for sales after aggregation across products at the 
firm  level  (sales by  firm  f  to destination d  for  all  firms). Columns  (3)‐(4)  (‘average  sales by destination’)  report 
regressions for sales as defined  in columns  (1)‐(2) divided by the number of products. The regression  in Panel A 
include  year  and  firm‐destination  fixed  effects  and  standard  errors  are  clustered  at  the  year‐destination  level. 
Columns  (7)‐(8)  report  regressions  for  sales  of  product  p  by  firm  f  aggregated  to  EZ  and  non‐EZ  destinations. 
Columns (9)‐(10) report regressions for quantities of product p by firm f aggregated to EZ and non‐EZ destinations. 
The  regressions  in  Panel  B  include  year  and  firm‐product‐EZ‐destination  fixed  effects  and  standard  errors  are 
clustered at the year‐EZ‐destination level. See also Table 2.  
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TABLE 9. Markups, firm product‐level exports and the Euro 

A. Dependent variable:   export sales  export quantities  export prices 
   (1)  (2)  (3)  (4)  (5)  (6) 

EZ  0.093  0.014 0.126**   
(0.121)  (0.123) (0.050)   

EZ x markup initial  ‐0.058***  ‐0.036* ‐0.022**   
(0.020)  (0.020) (0.009)   

EZ x markup initial low  ‐0.028 ‐0.059   0.076**
(0.098) (0.101)   (0.033)

EZ x markup initial high  ‐0.221**  ‐0.187**    0.001
(0.087) (0.088)   (0.017)

tfp  0.174***  0.174*** 0.164*** 0.164*** 0.001  0.001
(0.048)  (0.048) (0.045) (0.045) (0.021)  (0.021)

real exchange rate  ‐1.112**  ‐1.108**  ‐0.291 ‐0.288    
(0.541)  (0.541) (0.590) (0.592)    

gdp  ‐0.757  ‐0.768 ‐0.172 ‐0.180    
(0.488)  (0.490) (0.589) (0.589)    

Within R2  0.014  0.014 0.007 0.007 0.035  0.042
# of firms  313  313 313 313 313  313
N  16950  16950 16950 16950 16950  16950
Notes: The Table reports regressions for sales, quantities and prices of product p by firm f to destination d. All 
regressions  include year and firm‐product‐destination fixed effects. Standard errors are clustered at the year‐
destination level. See also Table 2. 
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TABLE 10. Markups and the Euro  

  Dependent variable: markup
  (1)  (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
  benchmark exporting in all years Rauch differentiated products # firms exporting same prod

EZ 
0.127***  0.138*** 0.128*** 0.127***
(0.010)    (0.011)      (0.010)       (0.010) 

EZ x tfp initial 
   0.011*** 0.011*** 0.011*** 0.011***
   (0.001)      (0.001)       (0.001)    (0.001)   

EZ x tfp initial low     0.094*** 0.100***  0.097*** 0.096***
   (0.020) (0.021)  (0.020) (0.020)

EZ x tfp initial medium    0.220*** 0.221***  0.221*** 0.219***
  (0.020) (0.022)  (0.021) (0.020)

EZ x tfp initial high     0.134*** 0.135***  0.133*** 0.132***
   (0.019) (0.019)  (0.020) (0.019)

tot # firms in year  0.135**  0.067  0.063  0.128** 0.067  0.058  0.150*** 0.080   0.075   0.139** 0.075   0.070  
(0.051)  (0.058) (0.058) (0.061) (0.060) (0.061)  (0.054) (0.061) (0.061) (0.051) (0.057) (0.057)

% DIFF for firm f in year    0.010  0.002  0.000 
  (0.025) (0.034) (0.033)

total # other firms 
exporting same product 
as firm f in year 

  0.015** 0.017** 0.016**

                 
(0.007) (0.008) (0.008)

Within R2  0.118  0.139  0.158  0.136  0.143  0.155  0.123  0.114  0.156  0.120  0.141  0.153 
# of firms 794  336 336 398 280 280  759 327 327 794 336 336
N  3453  2129 2129 2379 1885 1885  3238 2002 2002 3453 2129 2129
 
Notes:  Columns  (1)‐(3)  contain  all  firms,  columns  (4)‐(6)  the  firms  that  exported  in  all  years  of  the  sample,  columns  (7)‐(9)  controls  for  the  percentage  of 
differentiated products in each firm and columns (10‐(12) control for number of other firms that export the same product in each year. All regressions include firm 
fixed effects and standard errors are clustered at the firm level. See also Table 2. 
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Figure 1A. The effects of the euro on high‐productivity firms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1B. The effects of the euro on low‐productivity firms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


