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Motivation

• Competitiveness is experiencing a renewed interest in Europe

• The future of European competitiveness (Draghi, 2024)

▪ EU’s loss of technological prowess with respect to US and China

▪ Active industrial policy to reverse the trend

• OUR question: how do we map the EU’s relative state of technology 
vis-à-vis the rest of the world?

• ⇒ We focus on the concept of “Comparative Advantage” (CA)
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The Notion of Comparative Advantage

For countries i , i’ ∈ I , sectors s, s’ ∈ S, output price p, unit input requirement c, and 
export amount exp

Ricardian Comparative Advantage

i has a Ricardian comparative advantage w.r.t. i’ in s IFF in autarky

𝑐𝑖,𝑠
𝑐𝑖,𝑠′

<
𝑐𝑖′,𝑠
𝑐𝑖′,𝑠′

Balassa “Revealed” Comparative Advantage

i has a Revealed comparative advantage in s IFF in the open economy

𝐵𝑅𝐶𝐴𝑖,𝑠 = ൘
𝑒𝑥𝑝𝑖,𝑠

σ𝑠 𝑒𝑥𝑝𝑖,𝑠

σ𝑖′≠𝑖 𝑒𝑥𝑝𝑖′,𝑠
σ𝑖′≠𝑖σ𝑠 𝑒𝑥𝑝𝑖′,𝑠

> 1
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The Notion of Comparative Advantage

• “Revealed” comparative advantage is the ACTUAL result, BUT is polluted 
by other concomitant drivers of external competitiveness beyond 
technology

▪ Input prices (Heckscher-Ohlin)

▪ Scale economies and market power (Krugman)

▪ Firm selection (Melitz)

▪ Government intervention (institutions)

• Our aim is to obtain technology-based Ricardian Comparative 
Advantages purging trade information from other concomitant drivers

• i.e., back out productivity (internal competitiveness) from foreign 
market shares (external competitiveness)
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Huang and Ottaviano (2024)

• State of the art model with cross-country differences in factor prices, 
technologies, and market sizes as well as pro-competitive effects of firm 
and product selection and market power from imperfect competition

• Model-based methodology with minimal data, estimation, and 
computation requirements (Sufficient statistics approach)

• Retrieves measures of Ricardian Comparative Advantage from trade data

• First applied to Chinese firm level and custom data 
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Huang and Ottaviano (2024)

• Two factors: labor and capital

• Two countries: Home and Foreign (Rest of the World) different in terms 
of technology, factor endowments, market size

• Continuum of industries: different in terms of relative productivity and 
relative factor intensity; indexed by z in increasing order of Home’s 
export propensity

• Market structure: monopolistic competition with demand exhibiting 
elasticity of substitution either variable (VES) of constant (CES: σ(z))

• Scale economies, firm heterogeneity, multi-product firms, and 
endogenous selection
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Huang and Ottaviano (2024)

• Firms enter the market by paying a sunk cost and produce at a marginal 
cost cm (unit input requirement, i.e., inverse of TFP) 

• Depending on their c with respect to the survival cut-off:

o Above.... They exit without producing; 

o Below... produce for the domestic market; 

o Below bilateral country-sector export cutoff.... they also export (“double selection”)

• CM(z), is the distribution upper bound, the home’s “Relative State of 
Technology” (RST) 
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Huang and Ottaviano (2024)

• Export Propensity (share of exporting firms): χ(z) and χ*(z)

▪ Ordering industries:
𝜕χ(𝑧)
𝜕𝑧

> 0

Variables requirement is modest….

• Export Intensity (share of export on revenues): θ(z) and θ*(z)

• Income: I and I*

• Population: L and L*

• Trade Freeness: ρ(z)

• Technology Skewness (inverse measure of heterogeneity): k(z)

• Unit Input Price: ω(z) and ω*(z)
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Huang and Ottaviano (2024)

The model delivers sufficient statistics for Home’s industry z’s productivity at different stages:

State 0: Exogenous Relative State of Technology in the still economy 
(before domestic selection)….The upper bound of relative marginal cost

𝐶𝑀
∗ (𝑧)

𝐶𝑀(𝑧)
=

𝜔(𝑧)

𝜔∗(𝑧)

𝑘+1
𝑘

𝜌 1 − 𝜃 𝑧 + 𝜌−1𝜃(𝑧)
1
𝑘

State 1: Ricardian CA in the autarkic economy 
(after domestic selection, before trade)…The Pre-trade relative TFP

Φ𝐴(𝑧)

Φ𝐴∗(𝑧)
=

𝐶𝑀
∗ (𝑧)

𝐶𝑀(𝑧)

𝑘
𝑘+1 1 − 𝜃(𝑧)

𝜃(𝑧)

1
𝑘+1

χ(z)
1
𝑘𝜌

−
1

𝑘(𝑘+1)

State 2: Relative TFPQ in the open economy 
(after trade)

Φ(𝑧)

Φ∗(𝑧)
=

Φ𝐴(𝑧)

Φ𝐴∗(𝑧)

𝐿
𝐿∗ 𝜌 +

χ(z)
𝜌

𝑘+1
𝑘

𝐿∗

𝐿 𝜌 +
χ(z)
𝜌

−
𝑘+1
𝑘

𝑘
𝑘+1

𝜌χ(z)−1 +
𝐿∗

𝐿 𝜌

𝜌−1χ(z) +
𝐿
𝐿∗ 𝜌

Relative Unit 
Input Price

Technology 
Skewness

Trade Freeness

Export Intensity
(share of export)

Export Propensity
(share of exporters)

Ex-Ante

Ex-Post Amplifying
(Higher share of exporters

on input usage)

Ex-Post Dampening
(Weaker selection
among exporters)

Relative Market Size
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di Mauro et al. (2024)

• Countries: Croatia, Czech Republic, Denmark, Finland, France, Germany, Hungary, 
Lithuania, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden

▪ Balassa Revealed Comparative Advantage (BRCA) from the 2020 OECD Inter Country Input Output tables

Application to CompNet to retrieve the relative productivity measures at 
each stage in Europe

• We start from the real-world export specialization

• Then we use CompNet to compute relative State of technology

• Years: Balanced sample 2010-2018

• Industries: 22 NACE Rev. 2 Divisions (2 digits)

▪ Micro-aggregated data (χ(z), θ(z), k(z), factor shares to compute ω(z))
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di Mauro et al. (2024)
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di Mauro et al. (2024)

Balassa Revealed Comparative Advantage and Relative State of Technology in the EU vs RoW

• Europe has better state of technology than the rest of the world (RST>1) in all manufacturing sectors

• But, widespread disalignment between RST and BRCA

▪ Manufacture of wearing apparel: much higher RST relatively to BRCA
▪ Manufacture of motor vehicles: much lower RST relatively to BRCA
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di Mauro et al. (2024)

Balassa Revealed Comparative Advantage and Relative State of Technology in the EU vs USA

• Alignment between RST and BRCA improves when only comparing with the USA

• Europe loses technological advantage in some industries (RST<1) 

• For Manufacture of electric equipment, of machinery and equipment n.e.c., and of motor vehicles the 
disalignment between RST and BRCA remains
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di Mauro et al. (2024)

Pairwise Correlations between Productivity Measures

• We rank industries within all 
country-year combinations
(↓ underlying value  ↑ ranking)

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. A unit of observation is a year-country-industry combination. 
Country-industry fixed effects.

• BRCA ranking is systematically 
negatively correlated with 
rankings for RST, RCA, and TFPQ

• Is this this discrepancy still 
there if we consider other 
measure of productivity?
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di Mauro et al. (2024)

Estimation of Components of Productivity Measures

• What drives the divergence? 
..between theoretical measures 
of productivity and real world 
data on export specialization

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. A unit of observation is a year-country-industry combination. 
Country-industry and year fixed effects. (3)=(1)-(2).

• A regression on the relative 
rankings (column 3) will show 
that BRCA improves w.r.t RST 
with:

▪ Lower firms heterogeneity

▪ Higher trade freeness

▪ Higher relative market size
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di Mauro et al. (2024)

• Export specialization is thus associated with the interplay of all the main 
sources highlighted in the literature, in the expected direction:

• The results provide a theory-consistent crosswalk between industries’ 
export performance and technological prowess controlling for other 
factors

▪ relative state of technology (Ricardo, 1817)

▪ relative factor endowments (Heckscher and Ohlin, 1933)

▪ relative market size and market access (Krugman, 1980)

▪ relative competitive pressure and firm selection (Melitz, 2003)
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di Mauro et al. (2024)

• Achieving export specialization necessitates favorable conditions beyond 
just technological superiority:

• Policy efforts should then strategically target:

▪ affordable access to production factors and intermediate inputs

▪ a substantial domestic market

▪ a dynamic industrial environment

▪ workforce skills development

▪ effective deployment of capital investments

▪ intelligent supply chains structuring

▪ deep single market integration

▪ streamlined firm entry and exit process
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Conclusions

• CompNet offers tools for analyzing European competitiveness and for 
contributing to the policy debate

• Concurrent influences of factor prices, market size, markups, firm selection 
and market share reallocation

• Lack of systematic cross-industry correlation between relative export 
specialization and technological advantage in Europe

• Achieving export specialization in key sectors requires more than just 
technological superiority
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Thanks for your attention
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