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The Energy Transition  

Competitors 
(prosumers, capacity 
market, load & grid  
defection)  

Consumers  
(captured) 

Customers  
(preferences & 
options) 

Business partners 
(microgeneration,  
storage & flexibility) 

Reactive Proactive Passive 

Centralized & 
fossil fuel-based 
energy system  

Decentralized 
Distributed  
Decarbonized 
Digitalized 
energy system 

Edge of Grid 



Distributed energy resources and services 
όάŜŘƎŜ-of-the-ƎǊƛŘέύ 

Energy consumption => Consumewatts 

Demand reduction => Negawatts 

Microgeneration => Kilowatts 

Demand response => Flexiwatts 

Storage => Storewatts  
 

Consumers => Prosumers 
Supply-----Demand 

Provider --- Recipient  

 

 



Decentralized 
Distributed  
Decarbonized 
Digitalized 
energy system 

Centralized & 
fossil fuel-based 
energy system  

New Energy Landscape 

Reactive Proactive Passive 

Positive energy districts 

P2P trading 

Grid connected 
Microgrids 

V2G 
V2X 

VPP 

Energy islands 

Competitors Consumers  Customers  Business partners 



       A. P2P        B. Grid-connected microgrids     C. Electricity islands           D. VPP 



Decentralized 
Distributed  
Decarbonized 
Digitalized 
energy system 

Future energy landscape:  
New actors & New business models 

Reactive Proactive Passive 

Local 
communities 

Municipalities   

Metering, AI & 
big data 

E-Fleets 
operators 

EV charging 
companies 

ESCOs  

Leasers of 
roofs, and 
space  

Installers 

S&M financing 
bodies Market 

makers 

S&M Suppliers  

Smart 
appliances 
manufacturers    

Centralized & 
fossil fuel-based 
energy system  

Competitors Consumers  Customers  Business partners 

What are their drivers and motivation? 



Kilowatts: 
Energy purchase  

Storewatts: 
V2G / B2G 
Negawatts: 

Subsidies for Negawatts 

Flexiwatts: 
DR programs 

wŜǎƻǳǊŎŜǎ ŀǘ ǘƘŜ ƎǊƛŘΩǎ ŜŘƎŜ 

Reactive model 





 

Is it good for society? 

Proactive model 



Positive energy districts 

Centralized & 
fossil fuel-based 
energy system  

Decentralized 
Distributed  
Decarbonized 
Digitalized 
energy system 

Is highly distributed system good for society? 

regulation, long-term planning, synchronization, quality, accreditation, enforcement Complexity 
increases 

Cost Environment Availability  Equity and fairness  Resiliency  

Nuclear 

P2P trading 

Grid connected 
Microgrids V2G 

VPP 

Energy islands 

Competitors Consumers  Customers  Business partners 



Electricity market design for the prosumer era 

Resiliency in highly-distributed systems depends on: 
ÅDegree of distribution  
ÅAccess to resources at the edge of the grid 

ÅMarket structure and regulation 

A. P2P  B. Grid-connected microgrids  C. Electricity islands                   D. VPP 
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