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A grassroots energy revolution? The rise and transformative 
impacts of bottom-up smart grid experiments
The case of the community-based Virtual Power Plant

Luc F.M. van Summeren (l.f.m.v.Summeren@tue.nl)

Department of Industrial Engineering and Innovation Sciences

1. Introduction
This research explored the transformative potential of the

community-based Virtual Power Plant (cVPP), a community-driven

model for generation, consumption, distribution and management

of electricity. The cVPP concept combines elements from

Community Energy & Smart Grids.

Figure 1: Visualisation of the different roles citizens and energy communities can play

Close involvement with energy communities involved in cVPP

experiments allowed for answering the following research question:

How do community-based Virtual Power Plant experiments scale

up and contribute to the sustainable transformation of the energy

system?

2. Conceptualising cVPP
In chapter 2, Family Resemblance conceptual structures were

mobilised to conceptualise cVPP as ‘a portfolio of DER aggregated

and coordinated by an ICT-based control architecture, adopted by a

(place- and/or interest-based) network of people who collectively

perform a certain role in the energy system. What makes it

community based is not only the involvement of a community, but

also the community-logic under which it operates’ .
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3. Replication of cVPP
Chapter 3 explored what replication of cVPP experiments means in

practice. Replication challenges were identified related to the

complex, high-tech, and digital nature of the cVPP concept. Central

to the strategies of energy communities was the aggregation of

smaller energy communities by an overarching (supralocal) cVPP.

Figure 3: Visualisation of replication strategies articulated by energy communities

4. Agency of energy communities
Chapter 4 explored how energy communities mobilised digital

technology to enhance their agency in the energy transition, e.g.

their ability to impact institutions, actors, and technology.

Figure 3: Visualisation of the ways in which energy communities can mobilise ICT to

impact institutions, actors, and technology

5. Niche hybridisation strategy
Chapter 5 explored how hybridisation of regime and niche logics

facilitated the empowerment of Irish energy communities. The

establishment of Community Power, a community-owned supply

company, empowered energy communities to trade energy,

enabling them to survive and change the system from within.

6. Conclusion
Core to upscaling and empowerment strategies was the aggregation

of DER from multiple energy communities to enable trading of

energy and flexibility. Aggregation potentially increases

competitiveness of cVPPs, while supporting their replication and

growth, which is critical for realising wider transformative impacts.
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