Growing climate-resilient
energy infrastructures
The problem
Climate change is expected to impact energy infrastructures in the Netherlands in a variety of ways.
Rising sea levels and an increasing occurrence of “superstorms” have the potential to generate severe
floods in coastal areas where a large proportion of infrastructure components are situated. Higher
summertime temperatures may result in increased space cooling demand and cooling water issues at
power plants. The range of potential impacts is extensive.

Approach: Agent-based modeling (ABM)
What is it?
ABM is a computer simulation technique centered
around the concept of agents – autonomous software
entities with the ability to make independent decisions.
In an agent-based model, agents are conceptualized to
represent actors in a real-world system, such as
individuals, organizations or nations.

Research question
How can we support the development
of energy infrastructures in the
Netherlands that are robust and
resilient to climate change?

Why use it?
Climate change impacts not only technical infrastructure
components, but also affects the actors who design,
operate and use energy infrastructures. ABM allows us
to capture both of these types of mechanisms, and to
explore their combined impacts on the performance and
evolution of infrastructures.
Proof-of-concept model

Progress to date: Proof-of-concept model
The model focuses on the 380kV electricity grid in the
Netherlands, including the technical components and
actors associated with it. Climate change is represented
in a highly abstracted way as a combination of
temperature rise and extreme weather events. The
model is used to explore the robustness of the
infrastructure under a variety of investment strategies and
climate scenarios.

Experiments
5 climate change scenarios:
1. No climate change
2. Mild
3. Moderate
4. Severe
5. Very severe
4 investment strategies:
1. No investment
2. Investment in new links
3. Investment in increased
capacity
4. Investment in new links &
increased capacity

Metrics
1. Consumer satisfaction
2. No. lines overloaded
3. Avg. line load

Results
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Lessons derived from the proof-of-concept model will be used in
the development of a more extensive and realistic model. This
model will be composed of 2 interacting sub-models: one of
infrastructure performance and one of infrastructure evolution.
These sub-models will be exposed to a range of climate and policy
scenarios. We aim to connect this model of the electricity
infrastructure with separate models of the road and gas
infrastructures.
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