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• the tension between individual selfish 
behavior and collective interest, where 
everyone, pursuing the former, 
achieves an overall lower welfare than 
cooperation would instead ensure 

• prisoner’s dilemma tends to arise in 
strategic interactions 

Social dilemma: Prisoner’s dilemma
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• free rider problem arises when 
considering public and common goods 
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Example: Dinner’s dilemma game

Jiang T, Fang H (2020) The influence of user interface design on task performance and situation awareness in a 3-player diner's dilemma game. 
PLOS ONE 15(3): e0230387. https://doi.org/10.1371/journal.pone.0230387
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230387

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230387
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Theory of interaction: 

• Social dilemmas and collective decision-making with 
common interests:

• Collective action 

• Instability of common choice 

• Bargaining over conflicting interests

• Autarky and autonomy issues in energy communities

Energy community as social dilemma
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Bridging the carbon neutrality gap in energy communities: 
social sciences and humanities meet energy studies 

(BRIDGE)

https://twitter.com/Prusis/status/1267433323095379980
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to develop a policy simulation tool for policy 
makers 

to study alternative business models for carbon 
neutral urban neighborhood energy communities 

by considering different psychological and social 
behavior aspects 

in small-scale cooperatively organized energy 
systems 

The goal of the project
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Game 3:
Practice ring
Multi player

Game 4:
Negotiation table

Multi player

Game 2:
Design studio
Single player

Game 1:
Laboratory

Single player

Market survey about energy saving and RES practices

Decision making and policy simulation tool 
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• System Dynamics model: time step 1 day

• Stella Architect software

• Internet based single/multi player game

• Interactive Learning Environment

• User’s behaviour tracking

• Three sectors:
• Energy demand

• Energy production

• Transportation

• Decisions for investments and operation 

• Tailor made for particular energy 
community

The model



Energy demand

• Increasing thermal 
resistance of 
building envelope

• Changing energy 
consuming 
technologies

Energy production

• PV: roofs and walls

• PVT

• Heat pumps

• Energy 
accumulation: heat 
and electricity

• Business models: 
P2P, net metering, 
etc.

The model
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Transportation

• Changing cars

• Transport sharing

• Business models

• Detailed data about each:
• building

• energy production 

technology

• Investment costs from 

Danish Energy Agency 

database and other 

sources
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• Payback time

• Total investment

• Specific investment: EUR/m2 or EUR/apartment

• Quality of life?

• Reduction of CO2 emissions?

• Quality of life/payback time?

Decision making indicators



Conference of Environmental and Climate technologies 11



Conference of Environmental and Climate technologies 12

Single player game: The first prototype
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• Tested in three user groups

• Positive feedback

• Feedback integrated in the second prototype:
• Tailor made model for a community

• Three levels of users: 
• Simple

• “Informed school teacher”

• Experts and advanced users

Single player game: The first prototype
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Multiplayer game: the first prototype
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• Single player games as Laboratory and Design studio are 
developed and tested 

• Positive feedback is received about game mechanics, 
interface and applicability

• The first prototype of multi player game is built and is under 
further construction  

Conclusions
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• Adding optimal solution as the starting point for the game

• Visualisation of past activities

• Visualisation of impact of potential measures

• Single and multi player game tests with building managers in the 
selected neighbourhood

Further activities
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