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Physics/Econometrics Approach

Data Frame
Computer Science Approach

MATLAB files Installable Python Package
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PRODUCTS

CHINA: (He et al. 

2017

Gao et al. 2017)

BRAZIL (Gao et al. 

2017)
SWEDEN: (Neffke,

Henning, Boschma 2011)

(Kogler et al. (2013), 

Boschma et al. (2015), Alstott et al. (2016))(Guevara et al. 

(2016))
(Hidalgo et al 2007)

INDUSTRIES

RESEARCH AREAS PATENTS

THE PRINCIPLE OF RELATEDNESS

César A. Hidalgo, Pierre-Alexandre Balland, Ron Boschma, Mercedes Delgado, Maryann Feldman, Koen Frenken, Edward Glaeser, Dieter F. Kogler, Andrea Morrison, 

Frank Neffke, David Rigby, Scott Stern, Siqi Zheng, Canfei He, & Shengjun Zhu. “The Principle of Relatedness” Unifying Themes in Complex Systems IX. ICCS 2018. 

Springer Proceedings in Complexity. Springer (2018)



Q: What is ECI?

A. Economic Complexity Index

B. A composite indicator used to 

indicate a country’s concentration in 

various activities

C. A measure of knowledge intensity

D. An eigenvector problem

Answer: All of the above



atlas.media.mit.edu

Economic Complexity Ranking

http://atlas.media.mit.edu


How is

it derived?



Knowledge Intensive Economies are those… Involved in Knowledge Intense Activities

Hidalgo and Hausmann PNAS (2009)
This measure is technically a PCA of Mcp considering the product of row and column normalized Mcp’s.

Knowledge Intensive Activities are those… Performed by Knowledge Intense Economies

COMPLEXITY (knowledge intensity)
What is the aggregate stock of knowledge



Economic Complexity (Knowledge Intensity) Predicts 

Growth

Hidalgo CA et al., PNAS (2009), MIT Press (2014), and Why Information Grows, Basic Books, (2015)

Knowledge Intensity Excess of Knowledge Intensity



Biggest challenge in developing the ECI?

• Introducing a network based measure in a community where network 

measures were uncommon

• Thresholds! The exact ECI value is very sensitive to the specific thresholds 

used to create it

• Data standardization: needing to use symeterized data



Dissemination

• Open Source Toolkits

• OEC (Observatory of Economic 

Complexity)

• Publications

• Conference (Geography Of 

Innovation & Complexity)

• Private Sector





Current state of the art









Data

…

DATA AS FILES PARADIGM



Economy

-Trade

-Income

-Employment

-Industries

-Opportunities

Education

-Quality

-Enrollment

Health

-Disability

-Insurance

-Conditions

-Causes of Death

Housing

-Size

-Materials

-Distance to Amenities

Demographics

-Diversity

-Immigration

-Languages

…

Integrate Data
`

Build

Integrated

Stories
Entities

(Los Angeles, 

Valparaiso,

Engineer, Coal 

Mining, etc)

Variables

(Exports, Income, 

Employment,

University Admission 

Scores,

Health Insurance Cost & 

Coverage)

Extract and Match

Entities and Indicators

DATA STORIES PARADIGM



Search

Engine

DATA STORIES PARADIGM



DATA STORIES PARADIGM
Customs

Education

Income

Housing

…

Automated Reporting

AI Decision Making

Data Driven Management

AUTONOMOUS GOVERNMENTS



Global Trade (2011) Brazil (2013) Collective Memory  (2014) USA  (2016)

Africa (2017) Saudi Arabia (2017) Chile (2018) South Korea (2018)

Estonia (2019) Mexico (2019/2020) Peru (2019/2020)

DataMexico DataPeru …
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US Census Site (2017) DataUSA (2016) Planned US Census Site (20XX)


