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“It is the great multiplication of the productions of all 
the different arts, in consequence of the division of 
labour, which occasions, in a well-governed society, 
that universal opulence which extends itself to the 
lowest ranks of the people.” 

Adam Smith – The Wealth of Nations 
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Classic Theories (Smith, Ricardo) 
Efficiency and Specialization 
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Database COMTRADE 

Year 2010

Most diversified countries are the most 
competitive countries! 
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Germany, USA, China, Italy, UK,  
France, Spain, India, Japan, ...
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Evidence for leading role of 
DIVERSIFICATION with respect to  

competitive advantage (specialization) 
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BIO: Adaptation, Ecosystems, Evolvability

A:1 Mln $ 
B: 1 Mln $ 

... 
Z: 1 Mln $

A:10 Mln $

A
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TOT: 10 Mln $

TOT: 10 Mln $

Kyoto – 18/07/13Roma – 13/12/13M. Cristelli New Metrics for Economic Complexity



EPKOL VIIM. Cristelli
A new metrics for the competitiveness of countries and the complexity of producst 

SNS – 22/05/13M. Cristelli
A new metrics for the country fitness and product complexity 

Key challenge

from qualitative to 
quantitative

NEW METRICS FOR THE COMPETITIVENESS 
OF COUNTRIES AND THE COMPLEXITY OF 

PRODUCTS 
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1. a product is produced by a diversified 
country 

2. a product is produced by a poorly 
diversified country 

3. a country produces a widely diffused 
product 

4. a country produces an exclusive or non-
ubiquitous product 

1. little insight in the complexity of the 
product.  

2. very informative. 

3. little insight in the fitness of the 
country. 

4. very informative on the country 
fitness.

NON-LINEAR COUPLING BTW FITNESS OF COUNTRIES AND 
COMPLEXITY OF PRODUCTS 
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MEASURING INTANGIBLE PROPERTIES
New metrics for Fitness of countries and Complexity of products 

Fitness Complexity

F̃ (n)
c =

X

p

McpQ
(n�1)
p

F (n)
c =

F̃ (n)
c

hF̃ (n)
c ic

Q̃(n)
p =

1P
c Mcp

1

F (n�1)
c

Q(n)
p =

Q̃(n)
p

hQ̃(n)
p ip

Fc: diversification weighted by complexity 
Qp: Extremal non-linear complexity of products. 

 A single low fitness producer implies low complexity 
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Intensive definition correlates with 
intensive measure of wealth

Extensive definition correlates 
with extensive measure of wealth
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BRIC – Time Evolution (1995–2010) 
GDP is not enough

GDP Fitness
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a) b)
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Key challenge 2

how to forecast 
economic growth

SCIENTIFIC GROUNDING OF ECONOMIC 
PREDICTION  

(beyond std tools and Reinhart and Rogoff excel-gate) 
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M. Cristelli, A. Tacchella, L. Pietronero, The Heteregenous Dynamics of Economic Complexity, (Working paper) 
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FITNESS vs GDPpc 
Red Line: average trend, NOT a regression 
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“HOW GOOD YOU ARE” 
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Collective dynamics ... a mess but not everywhere  
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Weather-like forecast
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Frontier/Emerging
Economies

Developed 
Economies

Poverty trap/
Underdeveloped

Economies

chaotic
laminar

Potentially
Risky Economies
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Weather-like forecast: Heterogeneous dynamics
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Weather-like forecast: Heterogeneous dynamics
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Borrowing concepts from dynamical systems
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Laminar regime 

Chaotic regime 

Low effective dimension (de ≈ 2)

Fitness is the relevant and driving variable 
for the economic dynamics in this regime 

Chaotic dynamics OR de ≫ 2

Dynamics is ruled by several other exogenous 
factors competing with Fitness

SELECTIVE PREDICTABILITY 
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Method of Analogs: forecasting the future by the 
knowledge of the past

Empirical Evo. 
Distribution
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the Selective Predictability Scheme

Roma – 13/12/13M. Cristelli New Metrics for Economic Complexity



EPKOL VIIM. Cristelli
A new metrics for the competitiveness of countries and the complexity of producst 

SNS – 22/05/13M. Cristelli
A new metrics for the country fitness and product complexity 

M. Cristelli New Metrics for Economic Complexity 

http://pilhd.phys.uniroma1.it/PILgroup_Economic_Complexity/Home.html 

http://sites.google.com/site/matthieucristelli/

Measuring the Intangibles:  
a Metrics for the Economic Complexity of Countries and Products 
M. Cristelli, A. Tacchella, A. Gabrielli, G. Caldarelli, L. Pietronero

JEDC
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further information
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BCG report  
for Sweden 
Government 

(2013)

Similar analysis for UK  
in preparation 
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12/1998 12/1999 12/2000 12/2001 12/2002 12/2003 12/2004 12/2005 12/2006 12/2007 12/2008 12/2009 12/2010

New Metrics

MSCI BRIC

MSCI World

MSCI 
Emerging 
Markets

1 1.341014875 1.1956569281 1.4828497279 1.6512291402 2.7590922064 3.5692589973 4.1058299832 7.278230019 11.203222777 4.2943107078 7.270469157 8.4974597235

1 1.7820414897 1.375790535 1.1424032263 0.9689896428 1.7846689683 2.0279704256 2.8353243103 4.3343313678 6.766872384 2.6886896215 5.0761052213 5.4443188415

1 1.2356037469 1.0620034575 0.8726590327 0.6889113633 0.9011837016 1.0168607038 1.093763044 1.2901216746 1.3816254939 0.8002299226 1.0161015416 1.1131516794

1 1.6370040104 1.1164653664 1.0616343282 0.9769778542 1.4809966117 1.8134547267 2.3630327822 3.0526101019 4.1662424366 1.8966328063 3.3095597261 3.8511337144
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Comparison with Morgan Stanley Indexes 

New Metrics MSCI BRIC MSCI World MSCI Emerging Markets
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Country spectroscopy 
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Products appear clustered in Complexity Space 
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Country spectroscopy 
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