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Technologies are ready for the agents to 
decide how to manage their energy
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Customers/investors respond to signals –
and can act very fast!
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When the report was about to be published

EU COMMISSION
NOVEMBER 30

NARUC
NOVEMBER 10



“L'avenir, tu n'as point à le prévoir mais à le permettre”
Citadelle, Antoine de Saint‐Exupéry, 1948

“The future, you do not have to foresee it,
but to enable it”

The study is about the future of the 
provision of electricity services

Two preliminary clarifications



Tools and contributors
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The approach: the modeling tools
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Scope & key recommendations



Understanding Electricity Services and 
How DERs Affect the Design and 
Operation of Power Systems

DER

Demand response
Electric Vehicles

Power
Electronics

Small‐scale Storage
Micro‐cogeneration

Micro‐turbines

Rooftop
solar

Small Biomass
Small Hydro

Small and Medium
Solar PV and Wind farms

Intermittent

Dispatchable

Large Biomass
Large Hydro

Large Solar PV
and Wind Farms Renewables

ICTs INTEGRATED ACROSS ALL TECHNOLOGIES

MORE CENTRALIZEDMORE DECENTRALIZED

The MIT Utility of the Future Study



Insights on the Economics of DERs and 
the Competition between Centralized 
and DERs
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Is the future distributed?
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The future is integrated
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A framework for an efficient and 
evolving power system

4. A Comprehensive and Efficient System of Prices 
and Regulated Charges for Electricity Services
5. The Future of the Regulated Network Utility 
Business Model
6. Restructuring Revisited: Electricity Industry 
Structure in a More Distributed Future
7. The Re‐Evolution of Short‐ and Long‐Term 
Electricity Market Design
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1. Cost‐reflective 
prices and 
charges
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Power rates
The traditional world

Winter Summer   
  Peak Intermediate OFF-peak Peak Intermediate Off-peak 

€/kW 
€/kWh 1 

tz. 
€/customer 
€/kW    €/kW 
€/kWh €/kWh 2 

tz. 
€/customer €/customer 
€/kW    €/kW   €/kW 
€/kWh €/kWh €/kWh 

LV 
<1kV 

3 
tz. 

€/customer €/customer €/customer 

€/kW    €/kW    €/kW 
€/kWh €/kWh €/kWh 3 

tz. €/customer €/customer €/custom 
€/kW    €/kW    €/kW    €/kW    €/kW    €/kW 
€/kWh €/kWh €/kWh €/kWh €/kWh €/kWh 

MV   
>1kV y 
<33kV 6 

tz. €/customer €/customer €/customer €/customer €/customer €/customer
€/kW    €/kW    €/kW    €/kW    €/kW    €/kW 
€/kWh €/kWh €/kWh €/kWh €/kWh €/kWh 

HV   
>33kV 

y 
<72kV 

6 
tz. €/customer €/customer €/customer €/customer €/customer €/customer

€/kW    €/kW    €/kW    €/kW    €/kW    €/kW 
€/kWh €/kWh €/kWh €/kWh €/kWh €/kWh 

VHV  
>72kV 

y 
<220kV 

6 
tz. €/customer €/customer €/customer €/customer €/customer €/customer
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Prices and charges
•Based on the individual injection & 
withdrawal profiles
– Symmetrical

–Avoiding going behind the meter

23

Power Flows

Meter

DERsUser Profile
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Temporal granularity

Distribution nodal LMPs
(DLMPs, real & reactive)
Intermediate DLMPs

(substation/zonal/other)
Wholesale LMPs +
distribution losses

Wholesale nodal LMPs

Wholesale zonal LMPs

Real‐time
spot price

Day‐ahead
hourly price

Critical peak
pricing

Time‐of‐use
pricing

Optimize the granularity of price signals 
with respect to both time and location 
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Tariff or cost
[€/month]

Generation and
competitive
activities

Residual costs

Long‐run
marginal costs

Stand‐alone
systems

Cost‐recovery
tariff

“Marginal”
stand‐alone 
systems 

Unassignable
costs

Allocate residual network and policy 
costs without distorting efficient 
incentives  
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See Jenkins & Pérez‐Arriaga (2017), “Improved Regulatory Approaches for the Remuneration of Electricity 
Distribution Utilities with High Penetrations of Distributed Energy Resources,” The Energy Journal 38(3): 63‐91

Incentive‐compatible menu of contracts
• to induce accurate utility forecasts and minimize 
strategy behavior

Engineering‐based reference network models
• to equip regulators for forward‐looking 
benchmarks and analyze uncertainty scenarios

State of the art regulatory tools to 
reduce information asymmetry & 
manage uncertainty
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Retailing / 
Aggregation
Retailing / 

Aggregation

DER 
Provision / 
Ownership

DER 
Provision / 
Ownership

GenerationGeneration

System 
Operator 

Market 
Platform

Network 
Provider Data hub?

Carefully assign responsibility to 
minimize potential conflicts of interest
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4. Update electricity 
markets



Update wholesale market rules (such as 
bidding formats and products) to reflect the 
operational constraints of new resources

Long‐term
Spot
Reserves

US vs EU best practices

Enable new resources to play in existing 
and emerging markets



Auctioned capacity‐based subsidies 
complemented with ex‐post compensations 
defined for reference benchmark plants

Minimize the interference of support 
mechanisms for clean technologies in 
electricity markets



A Policy and Regulatory Toolkit for the 
Future Power System

IN SUMMARY, WHAT THE STUDY PROPOSES
• can be gradually implementedwith existing 
technology and reasonable regulatory measures

• sets a level playing field for competition of 
centralized and distributed resources

• enabling an efficient outcome regardless of the 
future development of technologies or policy 

objectives
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