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Biological ecosystem — key points

e Organisms do not exist in isolation. They interact among
themselves in multiple ways.
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Biological ecosystem — key points

e Organisms do not exist in isolation. They interact among
themselves in multiple ways.
e Natural selection— organisms who perform well in their

interactions with others are able to persist, and organisms who
perform poorly disappear

o different interaction strategies result in different payoffs to the
organisms involved

e successful organisms are those who maximize their payoffs and
increase their fitness

o organism with the highest fitness is favored under natural selection

e Ecosystems are evolutionary or emergent phenomena, the

process of natural selection drives the whole ecosystem towards a
state of dynamic equilibrium

e Ecosystems vary widely in their robustness and resilience e.g.
Costa Rica vs Hawaii &
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Business Ecosystem

A framework that has emerged in recent years to illuminate how

businesses function in today’s highly dynamic, disruptive and
networked environment
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Business Ecosystem

A framework that has emerged in recent years to illuminate how
businesses function in today’s highly dynamic, disruptive and
networked environment

“Business ecosystems, using biological ecosystems as a metaphor, can
be defined as dynamic and evolving communities of diverse industries
and organizations who create and capture values through both
cooperation and competition"
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Business ecosystem — key points

@ Species:

&7

e i

Rajeev, IIM Bangalore July 12, 2019 6 /22



Business ecosystem — key points

@ Species: a group of firms that may share many institutional and
technological characteristics, compete for the same production
inputs and customers, and respond in similar ways to change in
market conditions
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@ Species: a group of firms that may share many institutional and
technological characteristics, compete for the same production
inputs and customers, and respond in similar ways to change in
market conditions

e Fitness: ability to sustain growth rate of its assets and to produce
more equity or return for shareholders

o Constituents of an ecosystem: all the forces that have an
impact on the fitness of the firm or industry, such as competitors,
suppliers, macro-economic conditions, government organizations,
social institutions, etc.

@ An ecosystem, biological or business, is about dynamic
interactions among entities and evolution over time
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Case 1
Tesla’s story
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In 2004, gas prices were at all time high, no practical electric cars were
available, big car makers were fighting for market share, completely
ignoring this opportunity, Tesla started R& D on electric cars.

In 2006, Tesla launched the production of electric cars, big car makers
began to take notice,Tesla expected them to attack, so started
diversifying and specializing in electric batteries and powertrain,
secured investment from big car makers (e.g. Daimler), incumbents
had built massive infrastructure around the IC engine and could not
compete in electric segment, Tesla started supplying them batteries
and powertrain, Tesla formed partnership with Toyota and Daimler,
used its relationship to buy an assembly plant from GM-Toyota,
continued to surprise the competitors.

Tesla Model S became car of the year in 2013, and
the top selling electric car worldwide in 2015 & 2016 &
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Amazon’s story

Some highlights,

1994: Amazon was founded as an online bookseller

1999: launched Amazon Marketplace; competitors of any size
could leverage the platform and customer base by placing their
items alongside Amazon’s offerings

2003: introduced Amazon Web Services; it provides infrastructure
to its content rival, Netflix

2010: made Kindle app available on Apple’s iPad, while Kindle
e-reading device competes with iPad

2019: the most valuable company on the planet (~ $810 billion)

What is the business relationship of Amazon and Netflix?
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“Business is cooperation when it comes to creating a pie and
competition when it comes to dividing it up" — (Brandenburger and
Nalebuff, 1996)
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Example 1: Ridesharing game

Some solution concepts:

Equal — (13.33,13.33, 13.33)
Proportional — (5.34, 8, 26.66)

Core — (0 < x4 <38,

0<zp <1228 <zc <40)

a closed convex polytope, can be
empty

Shapley value — (2.67,4.67,32.66)
a unique point, always non-empty

Nucleolus — (4,4, 32)
a unique point, always non-empty
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Example 1: Ridesharing game

Some solution concepts:

o Equal - (1333, 1333, 1333) ©,0,40)

@ Proportional — (5.34, 8,26.66) o Core vertices
< Braporionsl

@ Core — (O <xp < 8, ®,0,32) :ll“ll‘{ill !

0<zp <1228 <zc <40)
a closed convex polytope, can be
empty

@ Shapley value — (2.67,4.67, 32.66)
a unique point, always non-empty

0,12, 28)

(8,4,28) .
(5.3,8,26.7)

]
(13.3,18.3,13.3)

@ Nucleolus - (4,4, 32)
a unique point, always non-empty
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Example 2 — linear production game

Consider the following linear production game with N = {1,2,3}:

Coalition | Resource bundle | Chairs | Tables | Profit,
(C) M1 MQ M3 (1'1) (xg) ’U(C)
{1} 36 50 60 3 9 330
{2} 39 40 42 6 5 270
{3} 36 50 40 8 4 280

{1,2} 75 90 102 12 13 630
{2,3} 75 90 82 14 9 550
{1,3} 72 100 100 11 13 610
{1,2,3} 111 140 142 20 17 910
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{1,2} 75 90 102 12 13 630
{2,3} 75 90 82 14 9 550
{1,3} 72 100 100 11 13 610
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How to allocate v(N) among players 1,2 and 37
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Example 3 — Iterated Prisoners’ Dilemma
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with the mutation to grow a significantly body size!.

e We now have two types of beetles — small and

e A beetle’s fitness is determined by the extent to which it can
find food and use the nutrients from the food effectively.

e The beetles in this population compete with each other for
food.

o Small beetle vs small beetle — equal share of the food

o Large beetle vs large beetle — equal share of the food

o Large beetle vs small beetle — large beetle gets more food
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Beetle 2
Small Large
Small | (5,5) | (1,8)
Large | (8,1) | (3,3)

Beetle 1

A beetle is not asking, “What do I want my body size to be in this
interaction?"
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Example 4: Evolutionary game among beetles

Question: Which body size is evolutionarily stable — or
small?
Beetle 2
Small
Beetle 1 Small | (5,5) | (1,8)
(81) | (3,3)
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