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> Societal objectives and their impact on the electricity system of the future.> > Electricity is an essential to people’s well-being and the lifeblood of a modern economy. The societal objectives around electricity reflect the wider values of society, and these values precondition the way the electricity system is structured and governed, both today and in the future. The electricity system is changing rapidly, but societal values are usually more enduring, and will shape the ways in which the system develops. The challenge of the energy system of the future is use technology to meet the goal of decarbonisation, without undermining the reasonable expectations of society for an essential public service. This talk will look at these societal objectives, how they shape the electricity system of today and the risks and opportunities in the transition to a low carbon future.



Scene setting 



Outline……. 

• The electricity system exists to serve a social purpose. 
• The electricity system comprises: 

• A physical and engineering system 
• An governance system: the institutional, regulatory and market framework 

• The governance system mediate between the physical system and the 
social objectives.  

• Information (data) flows are central to making this integration happen. 
• The system is changing under pressure from the climate crisis, 

technological change and digitalisation. 
• The governance arrangements will need to adapt to these changes. 
• There is a risk of adverse social outcomes if we get this wrong. 



The electricity system is……. 
1. A public utility  
2. A monopoly 
3. A system 

 
 



The electricity system is not……. 
1. A market 
2. A commodity 
3. Able to externalise wider societal 

considerations and constraints 
 



1. Electricity as a public utility 

A public utility is an organisation that provides for the delivery of an 
essential service.  

Electricity is an essential service 
It is essential for the well-being of citizens and their participation in 

society 
and 

The lifeblood of a modern economy 
 

This has technical, institutional, governance and ethical implications.  
 
 



2. The public electricity system is a monopoly 
 
• There is only one public electricity system. 
• You can’t choose a better or different one if you don’t like it. 
• Competition and choice, (where it exists), is about service provision 

to that system and its users.  
• There will always be a kernel of monopoly. 
 

This also has institutional, governance and ethical implications.  



Libertarian 

•e.g.Hayek 
Utilitarian 

•e.g.Bentham 
Social contract 
theory 
•e.g. Rawles 



Ethics of essential services  

Access to essential goods and services is regarded as a right for all citizens 
and therefore operates under a particular ethical framework 

Including….. 
• Universal service obligations  
• Socialisation of “arbitrary” cost differences  
• Non-discrimination, on either access or price 
• Minimum standards of service 
• Fair treatment of service users  
• Justifiable remuneration of service providers 
• Protection of the interests of vulnerable users 

 
 
 



3. The public electricity system is a system 

According to Wikipedia (!) 
“A system is a group of interacting or interrelated entities that form a 
unified whole. A system is delineated by its spatial and temporal 
boundaries, surrounded and influenced by its environment, described 
by its structure and purpose and expressed in its functioning.” 
The electricity systems comprises both the physical system and the 
system of governance operating in a unified whole.  
Its purpose is to meet the electricity requirements of the society in a 
way that is consistent with the constraints and values of that society. 



Electricity as a system 

The physical system 

The needs, 
expectations and 

constraints of 
society 

Power generators 
Storage 
Cables, transformers 
and switchgear 
Telemetry  
Control systems 

End user needs  
Expectations 
Constraints 
Ethical considerations 
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The changing system 



Drivers of change 



The electricity system is changing 
The old world  
• Fossil fuels dominated 
• Storage and flexibility plentiful 
• Lower fixed and capacity costs 
• High marginal costs 
• Dumb 
• Centralised and dispatchable 
• Passive demand  
• National focus 
• Mostly serving appliance and 

lighting demand 

• The new world 
• Renewables rich and fossil-free 
• Storage and flexibility scarce 
• Higher fixed and capital costs 
• Low marginal costs 
• Smart and data rich 
• Decentralised and intermittent 
• Active demand  
• Also local and international focus 
• Also serving much of heat and 

transport demand 



But many societal values are enduring 
• Resilience and reliability 
• Standards of service and safety 
• Affordability – essential needs available to all 
• Universal access rights  
• Socialisation of costs 
• Non-discrimination/ fairness/ justice 
• Socially responsible conduct 
• Supporting communities 



The trilemma revisited…… 



Within 
environmental 
limits 

The electricity system needs to operate within 
environmental limits 



The electricity system needs to deliver 
adequate service quality 

Adequate 
service 
quality 



The electricity system needs to deliver 
ethically acceptable outcomes  

Ethically 
acceptable 



The electricity system has to be affordable/ 
competitive for its end users  

Affordable 



Meeting all four constraints is a safe space 
within which the system can operate 

POLICY 
GOAL 
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Changing governance 



What are the mechanisms of electricity 
system governance? 

•Competitive price discovery in market 
•Charging structures for monopoly services 
•Pricing externalities (e.g. carbon) 

Market mechanisms  

•Direct interventions 
•Procurement of system services 

System operator 
actions  

•Duties and prohibitions 
•Price controls 

Regulation and 
legislation 

•Gaps in the market mechanisms 
•For public goods 

Subsidies and 
incentives  



Governance arrangements are always a 
compromise 

Technical 
limitations 

Pragmatic 
limitations 

Behavioural 
limitations 

Economic 
limitations 

Societal 
limitations 



The electricity system is changing 
The old world  
• Fossil fuels dominated 
• Storage and flexibility plentiful 
• Lower fixed and capacity costs 
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• The new world 
• Renewables rich and fossil-free 
• Storage and flexibility scarce 
• Higher fixed and capital costs 
• Low marginal costs 
• Smart and data rich 
• Decentralised and intermittent 
• Active demand  
• Also local and international focus 
• Also serving heat and transport 

demand 



Regulatory reforms are underway 

• Network charging reforms 
• RIIO 2 framework (regulating network monopolies) 
• Role of system operators (distribution and transmission) 
• Half-hourly settlement 
• Future energy retail market review 
• Energy data taskforce 
• Engineering standards review  
• …. and more 

 
 
 
 



The “right” compromises will change as the 
system changes 

• Is the current level of spatial and temporal granularity right? Granularity 
• Is the degree of cost reflectivity/ socialisation in system charging right? Cost reflectivity 
•Are there better ways of allocating residual system charges?  Residual charges 
•Can more monopoly system services be incorporated in market arrangements? System services 
•Do we have the right rules around the use of and access to data Data 
•Do we need new protections and/or limits on outcomes to reflect societal values? Social priorities 



Data – a critical enabler of governance in a 
low cost, low carbon system 
End consumer data 

• Owned and controlled by consumer 
• Priority: privacy and access rights 

System data 
• A public good 
• Priority: transparent, equal access 

Market participant data 
• As determined by the market rules 
• Priority: Market integrity and functioning 

Models and forecasts are increasingly central to the functioning of the system 

Cyber-reliance is a growing consideration 



Major ethical choices will need to be made  

Who pays the fixed 
costs of the system?  

Grid defection and 
asset stranding 

Managing constraints 
through demand 

response 

Increasing 
differentiation 

between “active” and 
“passive” consumers 

Governance, 
accountability and 
democratic control 

Who carries social 
responsibility? 
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