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Motivation 
• MICRO TO MACRO:  

⇒The aim of this paper is to examine which features of 
productivity distributions are related to aggregate exports. 
 

⇒  (Ir)resistible prominence of average productivity (first 
moment) in explaining aggregate export 
⇒ policy practice  (e.g. competitivness measured by average unit 

labour costs)  
⇒ micro-macro trade literature (standard trade model à la Melitz 

2003;  comparative advantage in Ricardian framework à la 
Costinot et al. 2012) 

 
⇒Contradicting hints 

⇒ The distribution of firms’ characteristics matters for aggregate 
outcomes (Gabaix, 2011 and Happy Few  Mayer Ottaviano, 2007). 

⇒ Recent empirical studies provide evidence of the large 
heterogeneity of firms’ performances (TFP and labour 
productivity) both within and between countries (CompNet).  



Motivation 

Source: Our calculation from CompNet. 
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• What we do and achieve 

• Literature 
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This paper 
What does it do? 

Which moments of productivity distributions (mean; dispersion; 
asimmetry)  are related to aggregate exports (exporters’ 
multilateral resistance)?  Does standard trade theory stand to 
the data? 

a. Define theoretically the null hypothesis: 
1. Derive a gravity equation of the standard trade model à la Melitz (2003), 

where aggregate bilateral exports from country o  to any country d only 
depend on the mean productivity (and number of firms) and not on higher 
moments of the productivity distribution of its producers 

b. Test empirically the null hypothesis 
1. THE COMPETITIVENESS INDEX (Multilateral resistance term). Run gravity 

regressions and derive origin country/industry fixed effects controlling for 
importer fixed effects and dyadic characteristics. 

2. RELATE IT TO PRODUCTIVITY DISTRIBUTIONS. Regress these fixed effects on 
various moments of the country/industry productivity distributions (if higher 
moments matter too, not only the first moment, the null hypothesis is 
rejected). 

 



This paper 
What does it achieve? 

1. The null hypothesis is rejected: 
a. Aggregate exports are highly correlated to the first 

moment of productivity distributions, but also to 
measures of dispersion and asymmetry.   

b. Asymmetry is especially robust. 
 

2. These results hold both for labor productivity and a 
subsample of indicators TFP. 

3. The results are robust to different specifications (and 
standard errors). 

4. Revisit policy framework 
 



Literature 
• Happy Fews and Granularity. 

 The Happy Few (Clerides Lach and Tybout, 1998, Bernard and 
Jensen, 1999; Mayer and Ottaviano, 2007): aggregate exports highly 
concentrated. 

 Granularity  (Gabaix, 2011; Di Giovanni & Levchenko, 2013): 
idiosyncratic shocks to large firms affect aggregate fluctuations. 

 
• New Gravity 

 Structural gravity with heterogeneous firms and Pareto, exporters 
multilateral resistance terms is only related to  exporting country’s 
first moments  and number of firms ( from Melitz, 2003; Chaney, 
2008; Helpman et al.,2008; Head and Mayer, 2014). 

 
• Gains from trade and productivity distributions 

 Pareto to quantify welfare effects of trade by using a parsimonious 
set of aggregate stats (Arkolakis et al. ,2012; Costinot and 
Rodriguez-Clare, 2014). 

 Away from Pareto to correctly compute variable bilateral elasticities 
to trade costs (Bas et al., 2015; Melitz and Redding, 2015). 



Theoretical Framework  

Aggregate export in  generalized trade model with heterogeneous firms 

 

 

 

Aggregate export in standard trade model à la Melitz (2003) 

• CES demand system 

• Iceberg variable and fixed trade costs 

• Pareto distribution 

 

 

 

Only first 
moments 
matter 

Exporters’ capability 
(Multilateral 
resistance) 

(1) 



Theoretical Framework  

 
• If we explicit factor prices and productivity assuming technology is Cobb 

Douglas in labour and capital with shares α  and (1-α) (see Head and 
Mayer, 2014), exporters’ capabilities is: 
 

𝑁𝑜 𝑐𝑜̅𝑜 −𝑘 = 𝑁𝑜 𝛼𝛼(1 − 𝛼) 1−𝛼
−𝑘

𝑤𝑜𝛼𝑟𝑜1−𝛼 −𝑘 𝜑𝑜𝑜 𝑘 

 

 
• We assume  

– capital freely mobile within and across sectors (captured by country fixed 
effect);  

– labour freely mobile only within sectors 

Average 
productivity 



Empirical Strategy 

We test the implication of the model in two steps. 

1. We run gravity regressions to estimate origin country fixed 
effects for a sample of Eurozone countries.  Fixed effects 
ideally measure the “competitiveness” of the sampled 
countries. 
 

2. We check whether the variation in the estimated origin 
country fixed effects is related to various moments of the 
distribution of firm productivity.  

 
Objective: Test the null hypothesis of the “standard trade 
model”:  

– only the first moment of the productivity distribution matter for competitiveness.  

 



 
Data 

Productivity measures: CompNet Database 

 • The CompNet database is a database of comparable 
productivity indicators for 17 (variable) EU countries built by 
members of CompNet using state of the art computation 
methodologies. 
– All firms 1996-2012 
– > 20 employees 2001-2011 (cross country comparable). 

 
• The data exploits the information contents coming not only 

from averages, but also from the distribution of firms across 
several dimensions (e.g. productivity, size, sectors). 
– unweighted average, median, coefficient of variation, 10th, 20th, 80th, 

and 90th percentiles, and skewness 

• Main origin source: Central Banks and NSI micro level 
databases. 



 
Data 

CompNet Database 

 • Countries: Austria, Belgium, Croatia, Estonia, Finland, France, Germany, 
Hungary, Italy, Lithuania, Poland, Portugal, Romania, Slovakia, Slovenia, 
Spain. 
 

• Sectors: manufacturing sectors at NACE 2-digit rev.2 (with the exclusion of 
Coke and Petroleum (19) and Tobacco (12)) 
 

• Time period: 1996-2012/2001-2011 (two overlap the two version of 
CompNet database).  
 

• Productivity measured as labour productivity  (value added per worker) 
and TFP (Wooldridge with modifications  by Galuscak). 
 

• In the second stage, we eliminate observational units that are obtained 
with less than 10 observations (at least 10 firms by sector, year, and 
country). 
 

• Unbalanced panel. 
 



 
Data 

Gravity Data 

 
• Eurostat Comext:  export values in (logs) of millions of euros 

by destination, country, year & sector. 
 

• Eurostat: labor compensation and total employment by 
sector. 
 

• Cepii: distance, common border, common language, former 
colony. 
 

• UNCTAD: nominal bilateral exchange rate. 
 
 



Empirical Analysis 
First Step 

Gravity:  

• Unbalanced panel of  472,321 observations  

• Baseline: includes all bilateral export flows from 20E CompNet countries (o) to 
destination countries (d) and 22 manufacturing sectors  (s) from 2001 to 2012 (t). 

• We estimate Eq. (1) as follows 
 

𝐿𝐿𝐿(𝐸𝐸𝐸𝐸𝐸𝐸)𝑜,𝑑,𝑠,𝑡 = 𝛼𝑜,𝑠,𝑡 + 𝛽𝑑,𝑠,𝑡 + 𝛾𝑜,𝑑 + 𝜀𝑜,𝑑,𝑠,𝑡 
 
 
• 𝛼𝑜,𝑠,𝑡 ∶origin*year*sector fixed effects -> Competitiveness index 
• 𝛽𝑑,𝑠,𝑡: destination * year*sector fixed effects 
• 𝛿𝑜.𝑑: dyadic terms (distance, common border, etc…) 
 
Fixed effects 𝛼𝑜,𝑠,𝑡 measure the competitiveness of the sampled countries as suppliers, 
netting out importer-specific and country-pair-specific characteristics 

 
 
 



Empirical Analysis 
First step results 



Empirical Analysis 
First step: Competitive index, descriptive statistics 

• The estimated 𝛼′𝑠 are highly correlated among all the specifications. 
• The most advanced European economies, such as Germany or France, show the highest 

values, while smaller countries (e.g., Estonia or Romania) reports the lower ones.  
• Fixed effects are positively correlated with sectoral trade balance (index of correlation 

equal to 0.30).  



Empirical Analysis 
First step: Competitiveness index and trade balance 



Empirical Analysis 
Second stage: Asimmetry and Dispersion measures 

Asymmetry 

For each country-sector-year triple, we measure the asymmetry of distribution using 

parametric (Skewness index – third moment) and non parametric (Pearson's second 

skewness coefficient)  asymmetry indices 

  𝑃𝑃𝑃𝑃𝑃.𝑜,𝑠,𝑡 = (𝑚𝑚𝑚𝑚𝑜𝑠𝑠−𝑚𝑚𝑚𝑚𝑚𝑚𝑑𝑠𝑠
𝑠𝑠.𝑑𝑑𝑑.𝑜𝑠𝑠

), 

and the skewness index reported in the CompNet database (third moment). 

 

Dispersion 

• The ratio of the 80th to the 20th percentile of the productivity distribution 

(P80/P20).  

• The ratio of the 90th to 10th percentile of the productivity distribution (P90/P10).  

 



 
Data 

Second Stage: Productivity distributions from CompNet Database 

 
 



 
Empirical Analysis 

Second Step 
More than one moment!!! 

 Following the theoretical model  
 
𝐶𝐶𝐶𝐶. 𝐼𝐼𝐼𝑜,𝑠,𝑡 = 𝑎0 + 𝑎1𝐴𝐴𝐴𝐴𝑜,𝑠,𝑡−1 + 𝑎2𝐷𝐷𝐷𝑜,𝑠,𝑡−1 + 𝑎3𝑀𝑀𝑀𝑀𝑜,𝑠,𝑡−1 + 𝐷𝑜 + 𝐷𝑠 + 𝐷𝑡 + 𝑒𝑜𝑠𝑠  

 

• The dependent variable is the competitiveness index (Comp.Ind.), i.e, the fixed 

effects of gravity. 

• First moment: Mean is the average productivity level as computed from the 

CompNet database. 

• Higher moments: Asim ; Disp  measures of asymmetry and dispersion. 

• We lag explanatory variables of one year to minimize concerns of reverse 

causality. 

• We include different combinations of fixed effects (country, sector, and year). 

 



Empirical Analysis 
Second Step: benchmark labour productivity 



Empirical Analysis 
Second step: quantifying the impact  

Increase of one standard 
deviation in: 

%Δ Country Competitiveness 

Average Productivity 6.2% 
Pears Index 2.5% 

Asymmetry has as a positive impact, but relatively smaller than 
average productivity 



Empirical Analysis 
Robustness I 



Empirical Analysis 
Robustness II 



Empirical Analysis 
Robustness III 



Empirical Analysis 
Second Step: robustness TFP 

The available data allow us to compute only two cross country comparable 
statistics on TFP: mean and asymmetry 



Conclusions 

 
• We reject the null hypothesis of the standard trade model 

that it is average productivity that matters for aggregate 
exports 

 
• The dispersion and the asymmetry of productivity 

distributions must be taken into account, along with mean 
productivity, when explaining aggregate export performance. 
 

• Transition towards higher productivity percentiles should be a 
central policy objective, besides from aiming at the average 
productivity of the productive sector. 
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