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Introduction

Globally

Energy ; digital ; competitive transition

Uberisation

Energy internet à la Rifkin “using Internet technology to transform
the power grid of every continent into an energy internet that can
help households sell surplus energy back to the grid and share it
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P2P Energy exchanges

Experiments, Projects

“Transactive Energy” & microgrid: iconic Brooklyn Transactive Grid

Table: From PwC Report 2016
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P2P Energy exchanges

Table: Comparison of different R&D projects, from Sousa et al. (2018)
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Economic analysis & Model

Research Questions

Motivations of participants vs. economic efficiency in the
emergence of P2P-E?

Persistence of a legal entity or local network manager responsible
for flexibility and ancillary services : a market dealer?.

What kind of economic incentives these P2P exchanges create in
contrast to centralized systems?
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Economic analysis & Model

Simple stylized model

Heterogeneous agents from energy needs : φ

Intermittency : x ∈ [0, 1]

if x = 1 : Full availability of the DPU
if x = 0 : DPU non available

DPU q > 0 : maximal production capacity in kWp

Intrinsic preference to participate at the platform δ ≥ 0 :
(exogeneous) value of cooperation, localism, environmental value
etc.
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Economic analysis & Model

Our setup

1

State, x

Net consumption

φ− qx
φ

φ̄

φ

0
0

φ/q

φ consumes

φ sells

G(φ)

F (x)

S (φ)

B (φ)
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Economic analysis & Model

Dealing platform

Dealing technical and commercial platform able to identify
prosumers supplies and demands

p(x) purchase price and r(x) selling price

In each state, demand and supply to the platform for each agent φ

Platform max local welfare at each time W (x) setting prices p, r
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Economic analysis & Model

Optimal clearing prices in state x : two regimes

Selling prices ≤ price ceiling < Grid price < price floor ≤ Purchase prices

p, r0 ar̄ p∗

s̄

d̄

p, r0 a pr∗

s̄

d̄

Low availability x ≤ x̂ High availability x ≥ x̂
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Economic analysis & Model

Results: Incentives to install DPU

Fixed DPU size, q for all

With a pure dealing platform, prosumers are not worse off
compared to the no platform configuration

Extra-surpluses for prosumers = value of participate despite less
favorable energy prices

Extra-surpluses for prosumers = incentives to invest in DPU

Investing in DPU increases self-consumption = reduces occurrence
of purchase premia and sale shortfalls
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Economic analysis & Model

Results: Incentives to install DPU

Variable DPU size, q(φ)

Ambiguous as this create price effects (for profit platform):

∂p∗

∂q(φ)
≤ 0 and

∂r∗

∂q(φ)
≤ 0

Marginal incentives to install DPU are boosted by the positive
marginal price effects they produce on the purchase price (to the
platform)

dampened by the negative marginal price effects they produce on
the selling price
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Economic analysis & Model

Discussion, extensions

Zero pricing (p = 0 or r = 0), suboptimal but some incentives
remain

Matching platform (dealer as a matchmaker) some incentives
remain but an elastic matching technology is a factor that can
enhance the prosumer’s investments

Autarky : agents are not always better off.
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