
ECON3430 
Evolution and networks 

in markets

Market biology

• Recall signals come from biology, that prices are 
signals. Seems reasonable that the market can be 
viewed as an ecology.

Evolution ingredients
• Variation 

Any process that varies inheritable traits at any 
reproducible unit (organism, tribe/colony, cell) 

• Selection 
Any process whereby the environmental conditions 
determine the reproductive success of 
reproducible unit 

• Result of the process is adaptation



In economics

• A firm (or any organisation) as a reproducible unit 

• The market and society as the environment which 
determines success and reproduction 

Implications

• Relative success matters for reproduction (firm 
growth, sustainability) 

• Success depends on local environment at all 
points in time - no timeless correct ways to do 
things, there are environmental niches

Competition & Coop. 

• The success of markets at delivering efficient 
output is therefore the result of within-firm 
cooperation, and between-firm competition.  

• Without market level selection pressure, firms can 
become internally competitive, losing efficiency

A / B Cooperate Defect

Cooperate 10 , 10 0 , 15

Defect 15 , 0 5 , 5



Company as a whole
Dep. 1 A B Dep. 2 A B
A 20 0 A 20 0
B 0 10 B 0 10
Externality of A = -15

Amazon mgmt
At Amazon, workers are encouraged to tear apart 
one another’s ideas in meetings, toil long and late 
(emails arrive past midnight, followed by text 
messages asking why they were not answered), and 
held to standards that the company boasts are 
“unreasonably high.” The internal phone directory 
instructs colleagues on how to send secret feedback 
to one another’s bosses. Employees say it is 
frequently used to sabotage others. 

http://www.nytimes.com/2015/08/16/technology/inside-
amazon-wrestling-big-ideas-in-a-bruising-workplace.html

Wrong level of comp.
• Amazon’s success depends on it’s ability to 

compete externally, not internally. 

AMZN EBAY OTHER

B

A C
Project 
output

External cost 
on B or C

Alternative 
project 
output

15 -5 11
20 -10 14
12 -3 2
47 -18 27



Muir’s chickens
“The first method favored the nastiest hens who 
achieved their productivity by suppressing the 
productivity of other hens. After six generations, 
Muir had produced a nation of psychopaths, who 
plucked and murdered each other in their incessant 
attacks. No wonder egg productivity plummeted! 

In the second approach, he selected the most 
productive groups and because they were already a 
group that worked well together, they included 
peaceful and cooperative hens.”

http://evonomics.com/jeff-bezos-got-darwinism-all-wrong/

Other examples?

Summary

• Selection pressures at the level of the firm via 
markets can lead to an evolved population of firms 
that are highly internally cooperative. 

• Without firm (organisation) level selection 
pressures, internal groups may seek relative gains 
by imposing externalities on others in the firm, 
reducing efficiency.

Networks

• When each individual or firm is connected in a 
particular way to others, through particular types of 
relationship (such as friendships, or supplier-
customer relationships), changes in the economic 
system often propagate through these relationships 
in the network 

• Knowledge of these processes may inform pricing, 
location, marketing and other investment decisions



Basics

• Nodes 
The entities of interest - people, companies etc 

• Edges  
Representation of the relationship between nodes 

• Shape of network also evolves over time  

http://webmathematics.net
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Cascades
• The propagation of change across networks is a 

key interest to managers 

• Yes, do preach to the choir 

• Herding, bandwagon effect, information cascades 

• Understand if customers have network 
externalities, and your own position in 
production networks



Wayne W. Zachary. "An Information Flow Model for Conflict 
and Fission in Small Groups”, 1977

Mr Hi John

Karate cascades 

Mr Hi John

Each node (member) has a switch threshold of 0.32 https://www.princeton.edu/~mjs3/
salganik_dodds_watts06_full.pdf



Your examples?

• What’s the lesson here for managers? 

• “Don’t preach to the choir” - True of False?

Management decisions

• Penetration pricing 
Pricing low, or free, to those who are influential in a 
network situation 

• Price skimming 
Pricing high to those with high private value AND 
influence, then when product is desirable pricing 
low to allow cascade of adoption

Summary
• Market competition is a selection process acting on 

firms who make adaptive choices 

• Selection pressure at the level of the firm 
encourages cooperation within firms 

• Lack of selection at the firm level leads to 
competition within firms (lack of cooperation) 

• Networks of relationships allow for propagation of 
economic changes


