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linkedin post link (in French though)
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https://www.linkedin.com/pulse/feu-vert-gouvernemental-aux-blockchains-%C3%A9lectriques-marc-lipskier?trk=v-feed&lipi=urn%3Ali%3Apage%3Ad_flagship3_feed%3BXK4yXpB0qcp41HHpzaay9w%3D%3D


Sharing is caring...

[Taken from moneycrashers.com, Brian Martucci]

Sharing is part of human nature
and a source of happiness

Sharing is a basis for the
development of new business
models (‘access economy’ and
‘collaborative commons’)

crowdfunding

crowdsourcing

car pooling, shared property, etc.

There are things we might never have thought of sharing... e.g., electric energy (!)
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Why would you think one might share electric energy?

We tend to interconnect ourselves
through electric power networks

[Credits to Nasa Visible Earth]

[Taken from www.telecomstechnews.com]

The Internet of Things (IoT – cloud-
based, blockchain) gives the promise
of remote sensoring and actuating in
a smart energy future...
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From a supplier-centric model...

Actors of the electric power net-
work are traditionally organized
in a hierarchical and supplier-
centric manner
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From a supplier-centric model to a more decentralized setup

Eventually, electricity markets need to adapt to this new decentralized setup(!)
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Organization of consumer-centric electricity markets

[Reproduced, with authorization, from:
Parag Y, Sovacool BJ. Electricity market design in the prosumer era. Nature Energy 1, art. no. 16032, 2016]
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For real in Denmark

[Svalin - a boffællesskab in
Roskilde - The Energy Col-
lective] [Nordhavn, Bornholm (?) -

generalizing to multi-carrier
energy markets (heat and
electricity, mainly)]

[Fuglekvarter, Kbh NV - so-
cial experiment - Energy-
Block]
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Introducing ‘Energy Collectives’

[Characters designed by freepik.com]

Jens, Mads, Pierre, etc., chose to
gather in an Energy Collective

They traditionally bought energy
from the grid and sold their
production back at a
disadvantageous rate...

They work at optimally matching
their production and consumption

They decide on how to share costs
and benefits from import/export

Exchanges within the community do
not have to be settled against
monetary transactions, but e.g.,
against a service or simply for free
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On the fun side...

[Characters designed by freepik.com]

The base concept relies on
peer-to-peer exchanges

One ends up with a negotiation
problem on a network, of potentially
very large dimension

peer-to-peer exchanges allow for
product differentiation (as for
bilateral contracts and PPAs)

This can be a game changer for
renewables, local communities,
investment (e.g., with a crowfunding
component)

Many challenges ahead of us
(mathematical, ICT-related,
regulation), but direct applications
also readily possible!
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An illustrative example

Let us consider distance between actors as a criterion (local production, local
consumption!), for simplicity with a fixed unitary cost cgn
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Towards nested approaches

Generalizing this idea to a complete setup would require some form of nesting, and
eventually interfacing to current market

Nested distributed optimization approaches may not be so difficult to develop from a
mathematical point of view... but would that be really practical? (e.g.,
communication issues) 15 / 17



A few concluding thoughts

Current centralized market and proposed decentralized approaches may co-exist in
the near future

A number of interesting potential advantages:

a true consumer-centric approach to electricity market design and operation (yielding,
e.g., crowfunding of shared generation capacities)

increased awareness and commitments of all players down to residential customers

new paradigm for electricity exchanges allowing for product differentiation

a wealth of new business models(!)

etc.

From the scientific point of view:

need to develop scalable negotiation algorithms on graphs (mixing distributed and
decentralized paradigms)

find ways to reveal and maintain sparsity

embed grid operation costs, reliability consideration, etc. in either exogenous or
endogenous manners

propose and validate mixed market designs
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Thanks for your attention!
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