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Understanding and Solving Societal 
Problems with Modeling and 
Simulation 
Lecture 4: Globalization of Culture 

Dr. Michael Mäs 
 

Aims of this lecture 

§  Understand the core assumptions of Axelrod’s model of 
the dissemination of culture 

§  Understand the core implications of Axelrod’s model 

§  Develop model predictions about the effect of 
globalization on cultural diversity. 

§  Practicing NetLogo 
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Axelrod’s model of cultural dissemination 
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On the other hand …  

Europe Asia 

•  Why do we observe cultural diversity despite a general trend towards 
homogeneity? 

•  Can cultural diversity persist? 

•  Under which conditions can cultural diversity persist? 

•  One of the most influential models was proposed by Robert Axelrod 

Research questions 

Robert Axelrod 
University of Michigan 

1984: The Evolution of Cooperation 
1997: The dissemination of culture   
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•  Homophilous selection of interaction partners 

The core assumptions of Axelrod’s model 

“people are more likely to interact with others 
who share many of their cultural 
attributes”  (p 209) 

Social influence: “interactions between two people tend to increase the 
number of  attributes they share”(p 209)  
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Homophily and influence create a feed-back 
loop 

…. 
Initial 

similarity 
homophily good pers. 

relationship 
Social 

influence 
Higher 

similarity 
homophily 

-  Eventually, everybody likes everybody and all actors have the 
same culture (= same set of traits) 

-  However, it could also be that two subgroups develop into different 
directions and the population splits up into distinct and 
unconnected subgraphs. 

-  Under what conditions is which outcome more likely? 

•  Selection and influence might create a self-reinforcing process  

•  What might be the outcome of this process? 

The model 

-  Agents hold a number of nominal features – each can take several 
traits 

-  Agents are placed on a grid and interact only with their neighbors 
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-  In each iteration of a simulation run: 

1)  The computer randomly picks an agent s 

2)  The computer randomly picks one of the neighbors of s (n)  

3)  The Computer calculates the similarity between s and n 

4)  s and n interact with a probability that is equal to their similarity  

No interaction:  
-  return to step 1 

Interaction:  
-  Random selection of a 

feature where s and n 
differ 

-  Let s adopt n’s trait 
-  return to step 1 

This is a so called von Neuman 
neighborhood with a radius of 1  
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•  Contrary to Axelrod, we do not use a cellular automaton but a social-
network implementation. Networks make it easy to implement the 
interaction structure of a cellular automaton. The other way is more 
difficult. 

•  Model Parameters 

How to implement this in NetLogo? 

The initialization 

•  feature is a vector (one 
for each turtle) 

featurei=[8,2,3,3,0] 
0 1 2 4 3 
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•  Color of turtle shows trait on the first (zero) feature 

•  The main code was copied from last week’s model 

The creation of the network 
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•  Graphical representation: 

 Thickness and color of links are a function of similarity between the 
 agents (both thickness and color are default variables in NetLogo) 

 Thickness = 0 when zero overlap 

 Thickness = 9.9 when perfect similarity 

•  We will use the link color for the stopping rule. 

Remember, this happens in each iteration 

1)  The computer randomly picks an agent s 

2)  The computer randomly picks one of the neighbors of s (n)  

3)  The Computer calculates the similarity between s and n 

4)  s and n interact with a probability that is equal to their similarity  

No interaction:  
-  return to step 1 

Interaction:  
-  Random selection of a 

feature where s and n 
differ 

-  Let s adopt n’s trait 
-  Return to step 1 
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The engine of the model 

Stops iteration process when equilibrium is reached  

Select s and n (steps 1 and 2) 

Compute cultural overlap (step 3) 

This code from the go procedure calls 
procedure calc-overlap 

•  Calculation of the overlap between s and n 

report stops the procedure and return the value 
specified after the command 
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•  Back to the engine 

There is no interaction if s and n are identical 
Interaction probability equals overlap 

This code from the go procedure calls 
procedure point-dissimilar 

•  Note that ‘chosen-feature’ exists twice. Both in the procedure go and 
in the procedure  point-dissimilar, there is a local variable with this 
name 
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•  Back to the engine 

This is the social influence 

A typical run with the cellular automaton   

(mmaes: But not the end) 
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t=0 t=5,000 t=10,000 

t=20,000 t=35,307 

A typical run with the 
network 

How many regions emerge? 

First intuition: “the more variety that is possible among cultures, 
the greater the number of stable regions there will be.” 

Neg. effect of number of features: “with more features there is a 
greater chance that two sites will have the same trait on at least one 
feature and therefore will be able to interact.”(p 212) 

Pos. effect of number of traits: “When there are few features and 
many traits, there is a good chance that two neighbors will share no 
features and thus be unable to interact.” (p 213) 
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What is the effect of network density? 

Axelrod varied the number of neighbors of each agent (4,8,12)  

“Larger neighborhoods result in fewer stable regions. Averaged over 
the nine types of culture, small neighborhoods have 3.4 stable 
regions, medium-sized neighborhoods give 2.5 stable regions, and 
large neighborhoods generate only 1.5 stable regions.”(p 213) 

What is the effect of the size of the population? 

Small 
territories do 
not have 
enough sites 
to contain 
many 
different 
cultures  

We already 
know that  

Why does 
this happen? 

Axelrod varied the number of agents on the grid (4-10000)  
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-  Assume two neighbors A and B that are perfectly dissimilar 

-  However, A is part of a large cultural zone (set of agents that are 
not perfectly similar but that share some features) 

-  Agents in this zone influence each other and gradually develop 
identical culture 

-  In this process, agent A will adopt various traits and it can happen 
that he suddenly shares a feature with B and interaction (and 
influence) becomes possible 

-  In large populations, the influence process in cultural zones lasts 
relatively long. Thus, it is more likely that A will adopt a trait that will 
make him become more similar to B. 

-  As a consequence, in large populations it is less likely that cultural 
differences survive. 

The effects of globalization on cultural 
diversity 

30 
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Globalization 

What are the effects of globalization on culture? 
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It seems to be a one-way street, … 

… but there are also counter examples 
•  Bubble tea was invented in the 1980s in the city of Taichung, Taiwan 
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•  Globalization has many aspects. We focus here on the decrease in 
network path length 

•  The number of network links is kept constant 

•  We used the same rewiring technique in last week’s model 

Implementing globalization in Axelrod’s model 
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Will cultural diversity be affected by 
the structure of the network? 

Discuss with your neighbor 

 

 

You have 3 minutes. 
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•  I varied the number of rewiring steps and the size of the 
neighborhoods and conducted 100 replications per condition 

Results of a simulation experiment 
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Some problems with Axelrod’s model 

§  There is no interaction noise and no cultural mutation 

§  Influence is not always dyadic but may involve more than 
two actors 

§  Not all cultural features have nominal scales 

§  In next week’s session, we will see that these 
assumptions are crucial 
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Aims of this lecture 

§  Understand the core assumptions of Axelrod’s model of 
the dissemination of culture 

§  Understand the core implications of Axelrod’s model 

§  Develop model predictions about the effect of 
globalization on cultural diversity. 

§  Practicing NetLogo 
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