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Overview: a multi-scale, multi-layer approach
Countries Sectors Regions



Country Level Analysis



Country Level Analysis - COMTRADE data
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5 Years GDPpc  growth forecasting

Forecasted Fitness Distribution (2023)

Forecasted GDPPC Distribution (2023)



State of the art GDP growth forecasting

Mean Absolute Error  
5-years CAGR forecast:  

21% Improvement over IMF

IMF
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Sector Level Analysis



Sector Fitness

Slovakia is loosing Fitness 
across many low and medium 
complexity sectors but holding 
on the high complexity ones - 
E.G. Computer & Electronics.  

This trend further emerges from 
sector-by-sector forecasts



Product Progression - Moving into related products
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Progression analysis confirms that Slovakia has slow 
progression prospects in low and medium complexity 
sectors. 

Only in the two high complexity sectors it manages to 
be on par, or have better prospects than the 
comparators.



Technological Layer



Multilayer analysis of innovation systems

Bipartite Canonical Ensemble (BiCM)



Technological Fingerprint - Railways control systems



Regional Level Analysis



Regional level analysis



Signals from Tech Fingerprints and Product Progression are 
coherent and complementary

Rank Top 12 electronics products by Technological 
Availability - Eastern Slovakia

Top 12 electronics products by Product 
Progression Probability - Slovakia

1 Clocks, with hands and battery Signals for rail, waterway, port, airfield

2 Radar apparatus Electric transformers, 1-16 KVA

3 Hydraulic/pneumatic automatic controls Electric signal & traffic controls

4 Electricity supply, calibration meters Voltmeters, non-recording

5
Parts/accessories of material testing equipment Automatic controlling equipment, other than hydraulic/

pneumatic

6 Parts of clock cases Parts/accessories for optical/electric instrument

7 Alarm clocks, battery Electric audio-visual signalling apparatus, nes

8 Automatic controlling equipment, other than hydraulic/
pneumatic Electricity supply, calibration meters

9 Electric signal & traffic controls Parts/accessories for automatic controls

10 Parts of electronic valve & tubes Burglar or fire alarms

11 Signals for rail, waterway, port, airfield Rangefinders

12 Electric transformers, 1-16 KVA Electrical resistors, fixed, >20W



Country Factsheets - In preparation

Economic Fitness captures a country's ability to be 

competitve in a diverse and exclusive set of products, 

and is a proxy for industrial competitiveness and 

economic complexity. 

The interplay between Fitness and GDP per capita gives 

rise to rich dynamics. A quantitative analysis of the 

microscopic features of the country trajectories in the 

GDP-Fitness plane allows for a rigorous, statistically 

robust description of macroeconomic dynamics and to 

forecast medium term (5-years) GDP growth

Slovakia shows slowly increasing Fitness but has 

GDP-Growth estimates still high (median Compound Annual 

Growth Rate (CAGR) 2018-2023: 2.10%) with respect to 

PFJFI>O�FK@LJB�@LRKQOFBP��B�D��*12���0ILS>HF>}P�ȵOPQ�NR>OQFIB�FP�

especially high (1.77%), signalling low probability of very 

slow growth.

Romania and Bulgaria show a continuously increasing 

ȵQKBPP�QOBKA
�TFQE�%"Ç�%OLTQE�BPQFJ>QBP�BUMB@QBA�QL�?B�QEB�

strongest within the considered group (median CAGR 

2018-2023: 2.65% and 2.62% respectively).

For Lithuania SPS indicates slower growth prospects (medi-

an CAGR 2018-2023:  1.87%), but a continuously increasing 

Fitness trend.

First Plot Intro title, authors, references....

TITLE

How to estimate the growth potential of Slovakia? 

Which sectors will grow, which products, which regions?

Using techniques lent from network science and 

machine learning we will produce synthetic indicators 

apt to inform national and sub-national industrial policy.

Country Fact sheet

SLOVAKIA (SK)

We now consider the average probability to 

become competitive in new products: this is 

called Progression Probability. E.g. a score of 

0.26 for Slovakia in ‘Radar Apparatus’ means 

that there is a 26% probability for Slovakia to 

become competitive in that product in the next 

5 years.

�TCP?EC�NPM@?@GJGRW� RM� GLAPC?QC�BGTCPQGȏA?RGML�

is heterogeneous across sectors. Bulgaria has 

good prospects in low complexity sectors, while 

Slovakia and Lithuania lead the group on high 

complexity. 

Lithuania however, is expected to increase 

competitiveness faster than the comparators 

across most sectors, especially the complex 

ones,  while Slovakia is in danger of losing 

ground in medium and low complexity 

products.

Third Plot Into title, authors, references....

TITLE

We group the ~5000 products in the Harmonized 

1WQRCK�GLRM����QCARMPQ�?AAMPBGLE�RM�RFC�,�'!1�AJ?QQGȏ-

cation.

We can also organize those sectors into three complexi-

ty classes for higher aggregation.

Slovakia is loosing Fitness across many low complexity 

sectors but holding on the high complexity ones. This 

trend further emerges from sector-by-sector forecasts.

2012 2017

Second Plot Into title, authors, references....

TITLE
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the export of a product (in this case, "Railways and 
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equipment"). It is therefore possible to measure the 

technological capabilities of a regional innovation 

QWQRCK�RM�BC?J�UGRF�RFC�CVNMPR�MD�RF?R�QNCAGȏA�NPMBSAR��

This is done by looking at the regional focus in those 

technologies with an aggregated index of regional 

competitiveness, the Regional Technological Fitness. In 

the map, the capabilities of Slovakian regions are 

compared with the EU leaders in that product.
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TITLE

 W� JMMIGLE� ?R� UFGAF� N?RCLRGLE� ȏCJBQ� AM�MAASPQ� KMPC�

than randomly in a country with the future successful 
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For example, here are highlighted the technologies 

anticipating the export of "Railways and Tramways 

ȏVRSPCQ
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where Slovakia could have competitive advantage in 

the next 5 years). The black circumference represents a 

threshold of co-occurrences expected at random (95% 
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Fourth Plot Into title, authors, references....

TITLE

Ranking ISO Code Product description
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Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy nibh euismod tincidunt ut 
laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad minim veniam, quis nostrud exerci tation 

Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy nibh euismod tincidunt ut 
laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad minim veniam, quis nostrud exerci tation 
ullamcorper suscipit lobortis nisl ut aliquip ex ea commodo 

Fourth Plot Into title, authors, references....

TITLE
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