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Organizations and Networks 



Economic and Organizational structures 



ON is about applying network thinking (and complex system 
thinking) to solve economic and business problems 

The NSC 



Real world networks in science and business 

Today’s objectives 
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Structure of the class (topics, exam, project, …) 

Today’s objectives 



Discussion on big data 

Do we still need theory when we have big data?  

Data visualization techniques – art or science?  

 

On the side 



Discuss project idea (& start forming groups) 

Introduction to R, RStudio and R packages 

First programming attempt 

 

Lab #1 



paballand.com/on 

Class schedule & overview of the class 

paballand.com/on


A network-based paradigm is taking science by storm 
(Barabási, 2012) 

What is network thinking?  



Network structure of the brain 

Sporns (2013) 



Migration flows 

https://www.youtube.com/watch?v=4gIhRkCcD4U


Knowledge flows 



Knowledge relatedness 

Boschma, Balland and Kogler (2013) 



A network-based paradigm is taking science by storm 
(Barabási, 2012)…but also business 

What is network thinking?  



An interesting patent 



The Google PageRank algorithm 



Amazon 



Facebook recommendation  



Social networks and population mapping  

Paul Butler (Facebook - 2010) 



A network-based paradigm is taking science by storm 
(Barabási, 2012)…but also business 

 

Network analysis is a broad intellectual approach instead of a 
narrow set of methods (Wellman, 1983) 

 

What is network thinking?  



The seven bridges of Königsberg 

Fundamental problem in the history of mathematics : find a walk 
through the city that would cross each bridge once and only once 



 Leonhard Euler solution (1735) 

The route inside each land mass is 
irrelevant, only the patterns of connection 
are important 

Abstract reformulation: collapse areas of 
land separated by the river into points 
(nodes) connected by the 7 bridges (edges) 

Euler used a network (graph-based) 
approach to prove that there is no path that 
would cross each bridge once and only once  

Foundation of graph theory and 
mathematical topology  

  

 Theorem: If a network has more than two odd nodes (i.e. odd number of edges 
leading to it) it does not have an Euler path (i.e. passing through every edge 
once and only once) 



A network-based paradigm is taking science by storm 
(Barabási, 2012)…but also business 

 

Network analysis is a broad intellectual approach instead of a 
narrow set of methods (Wellman, 1983) 

 

A network-based paradigm shifts the unit of analysis from 
individuals and their attributes to (the structure of) their 
relationships 

What is network thinking?  



Network centrality 
Brokerage 
Network density 
Core-periphery structure 
Average path length  
Clustering coefficient  
Communities  
Degree distribution 
Statistical model of network dynamics 
… 

Network metrics & visualization  



Economic complexity 



Network thinking in music  



Network thinking reduces complexity 



Hidden properties of network structures 



Thanks! 

paballand.com 
 

github.com/PABalland/EconGeo 



In this course we will perform structural network analysis 
with packages implemented in the R statistical software  

 

R is the software – but we will use Rstudio as an interface 

 

R is an open-source project lifted by a virtual community of 
thousands of developers and million of users worldwide 

 

 

Computer lab: R & RStudio 



Reproducibility – R scripts  

 

Today R offers the most elegant and comprehensive 
language for the structural and dynamic analysis of networks 

 

It's free and contains state-of-the-art statistical and 
graphical routines not yet available in other software 

 

You can do all your analysis in R, but also data scrapping, 
create a webpage, or write your research paper 

 

 

 

Why R?  



Using R is easier than it looks like. And once                      
you master it, you save a ridiculous amount                               
of time 

 

Afraid of R? It is just a big calculator (a very smart one) 

 

R is case sensitive 

 

The # character at the beginning of a line signifies a 
comment, it is ignored by R 

 

The <- operator assigns and stores objects (data, output of 
analysis...). You can also use =   

 

Getting started with R 



RStudio 

EDITOR WINDOW: 
Your script (code) 
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RStudio 

EDITOR WINDOW: 
Your script (code) 

CONSOLE: 
Run your code 

WORKSPACE: 
Your variables, functions, etc… 

EXTERNAL: 
Files, plots, packages,… 



Let’s get started 



Create a variable “x” 



Create a variable y 



Check the value of x and y 



Let’s create a toy dataset 



Save as a .csv file 



Save as a .csv file 



Two warnings: ok 



Create a new folder and move the .csv 



This is your file path 


