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Distributed ledgers in the energy transition 
ÅDecarbonisation causes distribution and intermittency leading to: 

ï! ΨǎǳǇǇƭȅ-ƭŜŘΩ ŜƴŜǊƎȅ ǎȅǎǘŜƳ ǿƛǘƘ ōƛ-directional flows at the grid edge requiring local 
demand-supply matching of large numbers of small energy flows. 

ÅDigitialisation enables:   

ïControl of distributed, intermittent supply and demand assets at the grid edge 

ïIntegration of information from energy data across multiple vectors and with non-
energy data 

ïMarkets for value aggregation for energy and non-energy systems  

ÅMarkets require: 

ïRegulation creating value aligned with social goods 

ïTransaction cost minimisation minimising trade friction 

ÅDistributed ledgers enable: 

ïEconomic value by transaction costs minimisation through automation and 
disintermediation 

ï{ƻŎƛŀƭ ǾŀƭǳŜ ōȅ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŜŎƻƴƻƳȅ ƳƻŘŜƭǎ ŀƴŘ ΨƭƻŎŀƭƛǎƳΩ ŀƎŜƴŘŀΦ 

ïDemocratisation by (potentially) vesting power in local actors and cooperatives 

ïDifferentiation and valuation of monetary and non-monetary social values  
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Resilience 
Because: 

Å Distributed control 

Å Avoids central point of failure 

Trust 
Shift from trust in actors to 

trust in system. Allows: 

Å Trading between unknown 

parties 

Å Trading between parties of 

unequal knowledge/power 

Å Transparency 

Immutability  
Allows: 

Å Guarantees of origin 

Å Evidence and 

authentication 

Digital scarcity 
Allows: 

Å Trading in a zero-sum 

pooled resource systems 

like money and energy 

Å Creating value for non-

monetized social goods 
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Distributed ledgers: Characteristics 



Global shift in investment type  
and location of energy DLTs 

ÅStart 2017 
ïAmerica leading: ~20 companies worth ~$100M 
ïEurope second: ~15 companies worth ~$20M 
ÅICO financing peaked in Q4 2017 
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ÅMid 2018 
ïEurope leading: ~75 companies 

worth ~$750M 

ïEast Asia second: ~25 companies 
work ~$250M 

ïAmerica third: ~40 companies 
worth ~$150M 
ÅShift from ICO to VC financing 

throughout 2018. 

Ref: World Energy Council 
όнлмуύ Ψ²ƻǊƭŘ 9ƴŜǊƎȅ LƴǎƛƎƘǘǎ 
Brief: Blockchain: Evolution or 
Revolution? Figure B: 
Different types of use cases 



wŜŦΥ ²ƻǊƭŘ 9ƴŜǊƎȅ /ƻǳƴŎƛƭ όнлмуύ Ψ²ƻǊƭŘ 9ƴŜǊƎȅ LƴǎƛƎƘǘǎ .ǊƛŜŦΥ .ƭƻŎƪŎƘŀƛƴΥ 9Ǿƻƭǳǘƛƻƴ ƻǊ wŜǾƻƭǳǘƛƻƴΚ Figure D: Blockchain Enabled Scenarios  



DSR from IoT adjusts load 
shape to balance schedule 

Peer-to-peer balance group boundary 

Prosumers supply peer-
to-peer market 

Mixed use developments 
diversify load profiles 

Local DNO transmits 
power between peers 

Storage buffers variations 
between scheduled and 
realised demand. 

DLT + smart contracts = 
transaction layer for 
balancing & settlement 

Smart contracts + IoT control 
desynchronisation of heavy loads 

Balance group size & 
diversity promotes 
load smoothing 

Imbalances socialised 
by supplier/aggregator  

Peer-to-peer in a picture 
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Electron <electron.org.uk> 
Å Currently, bilateral trading in the DSR market precludes 

value aggregation across multiple beneficiaries. 
Å Electron are looking to release value through 

collaborative trading of DSR as a non-rival good. 
Å They disaggregate the components of DSR into its non-

rival elements, and allow companies to price them 
individually. 

Å They then use blockchain to record all the trading 
commitments from the industry and enforce the trading 
protocols of the platform. 

Å This then: 
ï creates fair and transparent DSR value allocation;  
ï facilitates trades that wouldn't otherwise happen; 
ï Encourages greater liquidity and participation in 

DSR; 
ï generates significant cost savings;  
ï leads to better investment decisions; and 
ï lowers carbon emissions across the energy 

industry. 
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Regulatory challenges 

wŜŦΥ {ŀƴŘȅǎ Ŝǘ ŀƭ όнлмтύ ΨReShaping wŜƎǳƭŀǘƛƻƴΩ ғƘǘǘǇΥκκwww.challenging-ideas.com/wp-
content/uploads/2017/10/Challenging-Ideas_single.pdf> , Figure 1: The institutions and legal, technical and regulatory 
rules that govern the electricity industry (after Bridget Woodman - Exeter Energy Policy Group) 
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Draft EU Renewable Energy Directive 
(2016/0382(COD)) 

ÅEstablishment of Rights: 

- Right to self-consumption and sell energy ΨƛƴŎƭǳŘƛƴƎ throughΧpeer-
to-peer trading ŀǊǊŀƴƎŜƳŜƴǘǎΩΣ without additional charges (Article 
21) 

- This extends to energy communities (Article 22) 

- Proportionate costs charged to renewable self-consumers for grid 
management (Article 21) 

- Consumers can jointly engage in self-consumption and form one 
entity (Article 21) 

ÅCurrent Status:  

ïAgreement reached on 14 June. Awaiting formal approval by 
European Parliament and Council. 
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Council of European Energy Regulators 
Regulatory Principles for P2P and CSC 

Key Principles: 

ÅIncorporate self-generation into network planning.  

ÅConsumers as prosumers may entail additional responsibilities. 

ÅTariffs should be cost-reflective.  

ÅAvoid perverse incentives. Consumers who rely exclusively on the 
network should not be unduly disadvantaged compared to 
prosumers.  

ÅNo cross-subsidisation.  

ÅAccess flexibility mechanisms on a level playing field. 

ÅAdequate metering for prosumers.  

ÅAvoid net metering of self-generation as it implies that system 
storage capacity is available for free.  
ïRef: CEER Position Paper on Renewable Self-Generation (C16-SDE-55-03) 

 

UCL CENTRE FOR 

BLOCKCHAIN TECHNOLOGIES 



Social and behaviour 
aspects 

University College 
London 

Social enterprise (non-
profit) providing the 

pilot sites 
Repowering London 

P2P Software 
platform 
Electron 

P2P trading algorithms 
EDF Energy R&D UK 
Metering, billing and 

commercial arrangement 
EDF Energy 

System integration 
PassivSystems 

Project Lead 
EDF Energy R&D UK 

Project selected as a 
part of the Ofgem 
Sandbox initiative 

CommUNITY project 
Supported through round 1 regulatory sandbox 
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CommUNITY ς Regulatory Issues 

Metering 

ωRecording  

ωMeter ownership 

ωRegistering and 
maintenance of 
metering asset 

ωMeter resolution 

Billing 

ωMultiple-supplier 
billing 

ωAccounting for 
self-consumption 

Supplier 
license 

ωBalancing 
Settlement Code 
(BSC) 

ωDistribution code 

ωGrid code 

ωSmart energy 
code 

ωMaster 
registration 
agreement (MRA) 

Tariffs 

ωTime of use 
tariffs 

ωNetwork charges 

ωPolicy charges 

Settlement 

ωLocal settlement 
for individual 
consumers 

Some regulatory issues related to the CommUNITY trial include: 

�ƒ Informed choice principle : How to compute the estimated annual 

cost? How to compute the relevant alternative cheapest tariff? 

�ƒ Tariffs : single tariff supply contract  including CommUNITY rebate or 

separate contracts? 

Other issues related to different delivery options may include: 
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