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The tragedy of the commons

• The „Tragedy of the Commons“ (Hardin 1968) is
important for many systems.

• What is it?
• Step 1: Individuals take rational decisions (homo

oeconomicus)
• Step 2: The consequences of these rational

decisions add up
• Step 3: An irrational dilemma results for the

entire group
• Step 4: The freedom may end tragically

• Example 1 
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Example 2: Fish catches in the world‘s oceans

Atlantic ocean Mediterranean Pacific ocean

Indian ocean

Overfishing

Yearly changes of the
yields in %
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Example 3: Extinction of species

• UNO Millennium ecosystem assessment report:
Frequency of species extinction of species: x 1000

• Endangered
species: Mammals         Birds               Fish    Flowers

Switzerland

USA

Japan

Austria

France

Italy

The Netherlands
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The original NEW COMMONS GAME
by Richard Powers

• Board game

• 6-24 players act as fishermen / fisherwomen in
6-12 teams

• Objective 1:To experience the tragedy of the
commons and to learn how to overcome the
dilemma situation.
• To convey the systemic nature of resource management,
• To shift the focus from individual behavior to a systemic view,

to measures that reduce the risk of destruction of the resource.

• Progression in fast rounds, 15-60 rounds

• 5 choices to exploit the resource 
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THE NEW COMMONS GAME: The choices

Blue: Punishment for Red

Red: Maximal yield, affects the resource

Green: Sustainable yield, no impact

on resource

Orange: Incentive for green

Yellow: Pension, minimum yield
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THE NEW COMMONS GAME
by Richard Powers

• Communication within the game:
• Start: no communication
• Later: short conferences in regular intervals

• Objective 2 (within the game):
• every team maximizes its point earning

• 90 minutes to 3 hours

THEME   THE ORIGINAL   THE TRANSFORMATION   DEMO   FUTURE



10© Markus Ulrich 2005 ISAGA’05 Atlanta          / 28 www.ucs.ch

The original NEW COMMONS GAME
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Examples for the utilization
of the original NEW COMMONS GAME

• ETH Zurich:
• Welcome weekend for 100-150 new students of

environmental sciences
• Objective: System thinking + unfreezing

• University Winterthur:
• Project week on Sustainable Development (100

students)
• Objective: Set a common ground + unfreezing

• University of Applied sciences in Zurich:
• Course in ecology, up to 200 students

• Objective: Mutual dependence of structure and
action, institution transformation
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ETH Zürich:
150th anniversary, public science exhibition

• The idea: to transform the original NEW COMMONS
GAME into a computer game for the exhibition

• Objective: to promote the system-oriented
disciplines of natural sciences at ETH Zürich using a
computer game based on sound theory
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The challenge 1:

• Visitors spend only 5-10 minutes for the game
• Reduction to 6 rounds
• Specific situations

• Visitors deliberately enter and quit the game
• Computer players
• Endless game

• Visitors shall not communicate with each other
• Strategies proposed  by computer
• Specific feedback on compliance

• No organized debriefing
• Detailed automated evaluation
• Students assist visitors

THEME   THE ORIGINAL   THE TRANSFORMATION   DEMO   FUTURE



14© Markus Ulrich 2005 ISAGA’05 Atlanta          / 28 www.ucs.ch

The challenge 1:

• Visitors spend only 5-10 minutes for the game
• Reduction to 6 rounds
• Specific situations

• Visitors deliberately enter and quit the game
• Computer players
• Endless game

• Visitors shall not communicate with each other
• Strategies proposed  by computer
• Specific feedback on compliance

• No organized debriefing
• Detailed automated evaluation
• Students assist visitors

THEME   THE ORIGINAL   THE TRANSFORMATION   DEMO   FUTURE



15© Markus Ulrich 2005 ISAGA’05 Atlanta          / 28 www.ucs.ch

The challenge 1:

• Visitors spend only 5-10 minutes for the game
• Reduction to 6 rounds
• Specific situations

• Visitors deliberately enter and quit the game
• Computer players
• Endless game

• Visitors shall not communicate with each other
• Strategies proposed  by computer
• Specific feedback on compliance

• No organized debriefing
• Detailed automated evaluation
• Students assist visitors

THEME   THE ORIGINAL   THE TRANSFORMATION   DEMO   FUTURE



16© Markus Ulrich 2005 ISAGA’05 Atlanta          / 28 www.ucs.ch

The challenge 1:

• Visitors spend only 5-10 minutes for the game
• Reduction to 6 rounds
• Specific situations

• Visitors deliberately enter and quit the game
• Computer players
• Endless game

• Visitors shall not communicate with each other
• Strategies proposed  by computer
• Specific feedback on compliance

• No organized debriefing
• Detailed automated evaluation
• Students assist visitors

THEME   THE ORIGINAL   THE TRANSFORMATION   DEMO   FUTURE



17© Markus Ulrich 2005 ISAGA’05 Atlanta          / 28 www.ucs.ch

The challenge 1:

• Visitors spend only 5-10 minutes for the game
• Reduction to 6 rounds
• Specific situations

• Visitors deliberately enter and quit the game
• Computer players
• Endless game

• Visitors shall not communicate with each other
• Strategies proposed  by computer
• Specific feedback on compliance

• No organized debriefing
• Detailed automated evaluation
• Students assist visitors

THEME   THE ORIGINAL   THE TRANSFORMATION   DEMO   FUTURE



18© Markus Ulrich 2005 ISAGA’05 Atlanta          / 28 www.ucs.ch

The challenge 2:

Visitors should get insights quickly:

• Software shows two perspectives:
• Within game:

6 players play on 6 separated computer station:
• Immersion
• Only limited information

• Observer: Visitors can observe the course of the
game:

• Distant view
• Full transparency
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The challenge 3:

Lucid metaphor:

• Additional features:
• Four different systems:

• Water
• Air
• Soil
• Living beings (creatures)

• One common resource.
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The implementation of SUSTANIA

• Implementation with Java
• Configuration with XML-Files:

• Situations
• Strategies proposed to players
• Information window

• Architecture:

Server

Player 1
Player 2

Player 3
Player 4

Player …
Observer

Ethernet/
Internet
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The implementation of SUSTANIA

Player 1
Player …

Observer
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Entire game management:
- Game cycles
- Simulation of computer players
- Strategy proposals
- All evaluations

- Display of player decisions
- Evaluation of player decisions
- Window with information and 

conclusions
Server

- Point earnings 
- Collective decision
- Final evaluation

- Selection of System
- Game start
- Decisions
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The exhibition “Feuer Erde Wasser Luft”
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Demonstration

• Server

• Players:
• 3 real players
• 3 computer players

• Observer screen providing full information about the
course of the game
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Demonstration: Players (Client Screen)

German version

English prototype version
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Demonstration: Observer Screen

German version

English prototype version
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Conclusions

• Feedback of visitors and students:
• Approx. ¾ “got the message”
• Interesting discussions
• About 10% highly interested (kids, teachers)

• Personal conclusion:
• Fascinating speed of computerized game
• Computerization: access to new audience
• Extreme richness of “simple” board game
• Tradition or innovation?
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Future

• ETH Zurich:
• Online version of the game (will become available

early 2007, www.sustania.ethz.ch)
• Demonstration at the days for interested young

highschool students

• Environmental education
• Additional material?
• Multiple languages?
• Partnership with regional organizations?
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Discussion
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