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Research Problem

• Infrastructure systems are interdependent
• Socio-technical systems (Geels,2002)

• Interdependencies, feedbacks, & path-dependencies
(Meadows, 2008)

• Rotterdam Noord’s transition out of gas
• Spatial: Limited urban space

• Inclusiveness: Low-income families in social houses

• Sustainability: Lack of carbon-neutral heat supply

Research Question

• Which infrastructure interdependencies can enable and/or hinder the
transition out of natural gas heating towards district heating? 



Social and technical situation in Agniesebuurt and Oude Noorden

• Ongoing sewer replacement, gas replacement, foundation repair, 
greening tasks and other climate adaptation measures. 

• Limited space in neighborhoods: Above and Underground.

• Organic expansion of existing heat network.

• Coordinating infrastructure replacements and investments together.

• Some houses are too difficult to connect to the heat network (i.e.     
foundation repair, technical challenges, etc.).

• Preserving the neighborhoods’ character. 

• Sustainability may not be the neighborhood residents’ priority.



• Modeling the urban energy transition
• Qualitative System Dynamics Models (Meadows, 2008 ) 

− Can present complexities in an accessible way

− Understanding & scoping for the future together

• Group Model Building (Vennix, 1996)
− Different views and narratives on transition and infrastructures

− Pieces of the puzzle from transition actors

Research Methods



Workshops with the Rotterdam Municipality 



Group Model Building Session



• Why is incremental change preferred over radical change?
• Path of least resistance leads to path-dependency

• Choosing the hard option today
• Feasible option today might reduce the transition speed and lead to lock-ins

• Inclusiveness today might mean less inclusiveness tomorrow

• Sustainability/inclusiveness today or tomorrow?

Results
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