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The Oxford Institute for Energy Studies (OIES) held its second annual Electricity Day on 7 November 

2018 at St Catherine’s College, Oxford. The Day focused on the growing importance placed on the 

role of consumer participation in electricity markets in the transition to a decarbonized and 

decentralized electricity system. The Day was organized around three key questions, addressed over 

three sessions: 

1. Does the current electricity system architecture enable efficient consumer participation 

in the context of decarbonization and decentralized energy resources and, if not, can we 

build such an architecture? 

2. What are the key regulatory and behavioural barriers that could discourage consumers 

from participating? 

3. Are any new business models emerging that could encourage consumers to actively 

participate in electricity markets? 

The presentations in each session were followed by focused discussion. This document summarizes 

some of the main messages from the day, organized by session. 

1. Consumer participation and system design issues 

The first session of the Day opened with reflections on consumer participation in the context of the 

historical evolution of the UK electricity market, concentrating in particular on the experience with 

retail competition as a means of engaging consumers with the market. Retail competition was 

originally phased in from 1990 to 1998 (culminating with the opening of the residential market to 

competition in 1998), as a way of passing on to consumers ‘the benefits’ of both competition and of 

greater efficiency in generation that were assumed to have resulted from the restructuring of the 

electricity industry. In 2002, Ofgem removed transitional retail price caps, maintaining that competition 

was effective across all social groups and methods of payment. 

Since then, however, there have been numerous government interventions in the retail market 

following reviews by competition and regulatory authorities, primarily in response to price differentials 

between retail consumers. Examples include the 2008 Ofgem probe which concluded that market 

competition had led to higher prices for retail consumers who did not switch; the 2011 Ofgem retail 

market review which advocated ‘simpler tariffs’ to mitigate consumers’ perceived ‘confusion’ around 

complex tariff structures which were thought to have impeded switching; and the 2014–16 review by 

the UK Competition and Markets Authority (CMA) which argued that Ofgem’s interventions had had 

an adverse effect on competition and recommended removing them. The CMA advocated ‘different 

and better interventions’ to address the problem of ‘weak customer response’. Despite a majority view 

that a wider tariff cap was not justified, the government had agreed with a minority view in favour of a 

cap. It was argued that specific lessons have emerged from historical experience with retail 

competition in the UK: 

• the retail electricity market is ‘broadly competitive’ – some consumers like switching but 

the majority do not; 

• competitive markets work, but they tend to throw up quite large price differentials as 

some consumers engage with the market, and others don’t; 

• consumer groups tend to argue for ‘fair’ (equal) prices and are sympathetic to regulatory 

intervention and price controls;  

• smart metering will not solve this problem, and therefore, 

• future electricity markets will have to be designed in such a way that their efficient 

operation does not require active and complex forms of consumer participation.   

This historical overview was followed by a discussion on energy governance issues – specifically on 

whether current governance structures and market design are fit for purpose in supporting consumer 

participation in the increasingly decentralized energy systems expected in the future. In order to meet 
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a goal of net zero emissions by 2050, the traditional energy system needs to be turned ‘upside down’ 

and replaced with an ‘emerging future energy system’. The characteristics of this new system would 

be diametrically opposed to those of its predecessor and would include, but not be limited to: 

• a more decentralized, as opposed to a traditionally centralized, system; 

• a decarbonized system with varying scales, rather than a system based on large-scale 

fossil and nuclear plants; 

• a system based more on flexibility – one that matches demand with supply – not just a 

traditional matching of supply with demand; 

• two-way, dynamic, digitalized system operations instead of traditionally linear, top-down 

system operation; 

• a spectrum of consumer behaviour as opposed to traditionally ‘passive’ consumers; 

• ‘local’ systems rather than systems that are ‘distant from use’; and, 

• a system with multiple stakeholders (data, IT, car manufacturers, etc.), not just energy-

focused stakeholders. 

Against this context, energy system momentum is thought to be coalescing at the distribution level, 

and often ‘behind the meter’,1 with citizens becoming increasingly important decision makers. The 

current Great Britain (GB) energy governance system, which continues to mirror the traditional 

structure, is arguably not suited to the characteristics of this emerging energy system. Market design 

is thus one of many facets of an energy system transformation, which needs to mirror four 

dimensions:  

1. Transparent policy making and institutions: such as a consensus-building body which 

coordinates intellectual, political, and social debate – a market monitor and data body; 

2. Flexible, coordinated operation and design: this should minimize overall costs, while 

ensuring that vulnerable consumers are not left to ‘pick up’ any costs; 

3. ‘Reforming regulation’: aimed at reflecting a closer link between network operation, 

market design, data, and public policy goals; and, 

4. Customer-focused energy system: with policies built around customer propositions. 

The discussion on market design and governance ended with a summary of alternative governance 

and market structures which could manage the growing volume of Distributed Energy Resources 

(DER). The conclusion was that local balancing and coordinating markets offer a new way in which 

the granular value of DER can be revealed, engage customers, operate the new decentralized system 

differently, and regulate what society and customers want.  

This was followed by a discussion on the developing framework of policy legislation which, it is 

anticipated, will guide and regulate the evolution of future decentralized energy systems in the EU – 

the ‘Clean Energy Package’ (CEP). The CEP emphasizes a ‘fair deal’ for consumers (defined as 

access to information, consumer empowerment, and consumer protection); it is intended that it will set 

out guidelines on the governance of the entirely new types of institutions that are expected to emerge 

to enable individuals and energy communities to generate electricity, and to consume, store, or sell it 

back to the market. It was argued that the CEP guidance is far from clear, as it lacks robust, non-

contradictory definitions, potentially creating loopholes and raising questions.  

The relevant CEP directives (the Recast IEM Directive and the RES Directive) require that an energy 

community be a legal person, able to act in its own name, to exercise rights, and to be subject to 

obligations. These communities offer environmental, economic, or social community benefits, but do 

not include any citizens’ initiatives based on contracts between individuals or legal entitles, unless 

these are incorporated into a separate legal entity. The legislation would therefore appear to exclude 

 
1 Reflecting decentralized generation, storage, and demand-side response, as well as the optimization of energy consumption 

across different end-use sectors such as electricity, transport/mobility, and heat. 
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peer-to-peer platforms and commercial initiatives. However, there are loopholes and it is conceivable 

that a cooperative could morph into a commercial entity.  

Furthermore, the legislation is supposed to clarify the regulations for establishing local renewables 

communities, but it leaves plenty of uncertainty about what entitlements and obligations these 

communities have. On the one hand, under certain conditions these communities have the right to 

self-consumption and to the renewable energy generated, without paying special charges. On the 

other hand, it also allows Member States to apply charges to self-consumption under certain 

circumstances – related to the size of the project and whether the activity constitutes a primary 

commercial or professional activity. Indeed, the Member State can apply charges to self-consumption 

within the owners’ premises if the regulator concludes that the aggregate amount of self-consumption 

places the financial viability of the system at risk.  

The future regulatory role of a supra-national institution such as the EU is also unclear. As the energy 

system becomes increasingly decentralized, national authorities will have a greater role, but the 

legislation allows monitoring duties to be carried out by authorities other than the regulatory authority.  

The discussion at the end of the first session raised some interesting issues:  

- One important point questioned the potentially misplaced focus of policymakers 

in their perceived role in system architecture design and regulation, in 

promoting specific technologies or ‘behind the meter investment’. It was argued 

that electricity is not a final good but provides a derived utility to consumers – 

policymakers should therefore not be intervening in electricity markets per se 

but focusing on the services provided by electricity as a way of promoting 

consumer participation (for example through facilitating the uptake of Electric 

Vehicles). A counter-argument was that it is important to ‘manage’ distributed 

energy resources in the context of a complex electrical network and for some 

form of monitoring of the visibility and controllability of those sources – policy 

guidance is therefore needed to facilitate this.  

- Another point of debate was around the multiple mentions of consumer 

protection and ‘vulnerable’ consumers in the move towards an emerging energy 

system – should we realistically be expecting markets to deliver this, or is it the 

domain of government fiscal policy?  

- A third strand of discussion centred around incentivizing active consumer 

participation – some experiments with hourly pricing in European countries have 

shown that consumers tend to value certainty, preferring in fact to avoid dealing 

with price volatility and the choices it presents. This points to a potentially 

important future role for automation and digitalization in facilitating demand-side 

management.  

The session ended with two diverging views being expressed. The first was that the current situation 

in the electricity sector represents a clash between the ‘old world’ – what combination of regulation 

and competition best meets the needs of the consumer? – and the ‘new world’ – how do we 

implement this to be compatible with a new set of environmental and political considerations that need 

to be urgently met? But what if consumers’ preferences are basically inconsistent with the overarching 

objective – in particular, with efficient decarbonization? This view concludes that there is a need for an 

entity that knows the overarching objective and provides incentives for consumers to respond in a 

way that is consistent with that objective.  

The diverging view was that the overarching objective is now known (net zero carbon emissions by 

2050), and can be achieved through some combination of a coordinating mechanism, wholesale 

markets, local platforms, directed regulation, and competition, with limited need for central 

intervention once these markets and institutions have been established. In some areas (such as 

automation) a new ‘path dependency’ is arguably already being created. 
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2. Overcoming regulatory and behavioural barriers to consumer participation 

The second session explored issues related to the types of regulatory models that can integrate 

wholesale and retail markets more effectively:  

- allowing Distributed Energy Resources to compete on a level playing field;  

- the role of price and non-price factors in motivating consumers to participate in 

the electricity market; and,  

- whether reductions in transaction costs (for example, through using smart 

devices and automation) can facilitate consumer participation.  

The session opened with some evidence from research on ‘flexibility’ in residential electricity demand, 

using data from 15 European countries. This involved a clustering of data based on people’s activities 

(namely what people actually do) at peak use times, the application of a hypothetical time-of-use tariff, 

and observing the distributional effects of this tariff were it to be introduced. One of the main insights 

was that ‘flexibility’ in the residential sector can potentially be achieved through a combination of price 

signals and automation; however, both these instruments require a very high degree of data 

granularity at the level of services. The effective use of smart devices to respond to real-time prices 

will eventually require algorithms based on people’s activities.  

The session then moved to consider the regulatory challenges and social value opportunities related 

to peer-to-peer (P2P) trading as a form of consumer participation. P2P markets essentially involve the 

assembly of a group of assets that sit within a defined boundary, and the use of those assets (such as 

metered batteries) to match supply and demand within that boundary. In P2P markets, small amounts 

of value are exchanged with very low transaction costs and this exchange is enabled through the use 

of distributed ledgers (namely blockchain). Such market models represent a customer value 

proposition that is based on whole energy system ‘value maximization’ (under carbon constraints) as 

opposed to whole energy system ‘cost minimization’. Under the latter, energy is a homogenous good 

differentiated only by price, with energy suppliers holding a temporal monopoly (the ‘supplier hub’ 

model); switching suppliers under this model has high perceived transaction costs, discouraging 

consumer participation. Whole energy system value maximization on the other hand, is based on 

using energy data as an information vector linked with energy use – making energy a differentiable 

good that creates new consumer values (in other words, ‘the data tail wags the energy dog’). The 

development of P2P markets will be challenging in the UK (but not insurmountable) due to certain 

hurdles, including: 

• Dealing with data privacy and GDPR – for instance, the right to be forgotten clashes 

with blockchain’s immutability; 

• Smart contracts are considered ‘contracts’ under UK consumer law, but they are 

immutable and irreversible, which is in violation of the definition of contracts under UK 

consumer law; and, 

• ‘Prosumers’ are not recognized in UK consumer law. 

The main message that follows from the above is that the desired policy outcome should dictate the 

regulatory change, which would then determine the business model, which eventually influences 

desirable consumer behaviour. Outcomes in P2P markets also depend upon how the costs of energy 

imbalances and of network infrastructure are socialized. A key question that remains unresolved is 

how to socialize the cost of the network – for instance, should it be a national good paid for by general 

taxation?  

In contrast to the P2P model, the session then focused on the role that retailers could play in enabling 

consumer participation. To this aim, the first step would involve analysing customer behaviour. A new 

methodology to do this, based on clustering techniques, was presented by a European utility. The 

discussion then moved to the question of whether customers were actually reacting to prices. An 
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example was provided of customer response to hourly prices in a European country, drawing on a 

large data set. The evidence suggested that customers did not change their consumption patterns in 

response to hourly prices, ostensibly because they had no easy way to know what the hourly prices 

were, because they lacked awareness about the ‘product’. The key hurdle was therefore the provision 

of information on tariffs in a simplified way to customers, to enable them to make a choice to switch 

their consumption to hours when prices were lower. In order to illustrate that customers could react to 

hourly prices, the same European utility showed the change in the behaviour of a small sample of 

customers when they were offered a discounted rate for consumption in certain hours, which they 

chose. In this case, the customer was aware of the product, and different consumption patterns 

appeared. Questions arose around the value of the incentives of demand response for utilities and the 

economic costs for the system. 

The discussion during the session threw up some key messages.  

- Future energy systems appear to require the creation of a complex architecture, yet this 

should also offer a simple incentive to consumers to switch/participate. This implies a 

potential choice between the use of automation, and the role of retailers in providing the 

customer with the information needed to operationalize such a system, which could 

imply different system architectures, with different associated costs. If the objectives of a 

future energy system are clear, and there appear to be many ways in which they can be 

achieved (such as P2P, automation, and retailers), the question remains as to which of 

these will emerge as dominant, and which could minimize transaction costs for 

consumers. One view was that automation could, by default, become the dominant 

option, following technological advancements and the reductions that these engender in 

transaction costs.  

- The shift away from systems based on ‘cost’ (which have potentially disengaged 

consumers from market participation) towards systems based on ‘value’ (which are 

linked with the provision of services), was identified as another issue. Future energy 

systems may therefore need to shift away from cost-based towards service-based 

models.  
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3. What new business models and strategies can we anticipate that involve 
active consumer participation in electricity markets? 

The third session of the Day opened with the argument that simply redesigning electricity retail tariffs 

to promote electrification (based on renewable energy) could help meet decarbonization goals in a 

major way. The basis of the argument was in two parts:  

- The first part pertained to ‘freeing up’ the bill. Retail electricity prices in Europe have 

been increasing but are ‘artificially high’ due to the large amount of taxes and levies 

imposed on retail consumers. This inefficiency could be corrected or mitigated by 

removing from the retail electricity bill the costs related to environmental and social 

policy that are not directly related to supplying electricity – in particular the renewables 

‘extra’ costs that cannot be recovered through the electricity market. The underlying 

premise of this argument is that the electricity sector bears a disproportionately higher 

amount of costs related to renewables penetration, but the decarbonization policy 

objective applies to overall energy consumption; therefore, costs should be spread 

among all energy sectors, or even more widely by government through the taxation 

system. 

- The second part of this argument related to aligning the retail tariff structure with the 

structure of costs. While the system cost structure is primarily weighted towards fixed 

costs (80 per cent), consumer bills are comprised overwhelmingly of variable costs (80 

per cent). This mismatch creates a distorted pricing signal which overcharges marginal 

consumption. At the same time, investments in distributed energy sources are over-

incentivized; the saving from investing in distributed PV (in other words, variable retail 

tariffs) are distorted upwards, since they are much higher than the intrinsic savings to 

the power system. This creates a ‘vicious cycle’, also referred to as a utility ‘death 

spiral’; consumers with PV avoid paying grid costs and system costs are thus charged 

over fewer consumers, pushing up their bills, increasing their incentive to invest in 

distributed sources, and reducing revenue to the utility. A closer alignment between 

retail tariff structures and system costs would involve increasing the fixed component 

share of the tariff, and in the long run moving towards bundling with energy services. 

The session then moved to consider new service propositions as an enabler for decarbonization 

across different sectors – one illustration being the heat sector and the concept of ‘Heat as a Service’ 

(HaaS). This is based on the proposition that consumers care about experiences rather than the 

systems that deliver them, that the patterns of individual use of heating are varied and complex, and 

that consumers value improved control. It was argued that new models such as HaaS can be 

deployed in ‘breaking the boiler cycle upgrade’; this refers to distress purchases made by customers 

when replacing inefficient boiler systems in their homes with new (but still inefficient) boilers, rather 

than considering low-carbon technologies. There are certain features of current electricity policies and 

markets which could hamper innovation in new consumer propositions. 

• The requirement to bill consumers in kilowatt hours (kWh) as opposed to broader, 

outcome-driven service propositions (such as a number of ‘warm hours’); 

• Distortions in retail pricing, discussed earlier; and, 

• Centralized contracting for capacity, which can be complex and violate technology 

neutrality – potentially hampering innovation. 

This viewpoint stressed the relevance of trials in ‘building confidence’ in new customer propositions, 

new technology solutions (such as heat pumps, hybrids, and heat networks), and new market 

arrangements and policy instruments for decarbonization. 

The session then moved to looking at new blockchain-based business models which offered their 

consumers real-time data visualization, transparency, and traceability to ensure the procurement of 
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electricity from renewables. It was noted that this model could, in a sense, offer an alternative to 

guarantees of origin, and prevent ‘greenwashing’. Importantly, it illustrates that the sustainability of the 

system and origin of energy are potentially valued by the consumer and could encourage 

engagement. 

At the end of Session 3, there was some debate on whether the ‘extra’ cost of renewable electricity 

should be moved to the general budget. A comparison was made with fossil fuels: while taxes on 

electricity are higher than those on gasoline in many European countries, and the network costs for 

electricity are paid through the consumer bill, in the fossil fuels sector (gasoline, for example), the cost 

of infrastructure (such as highways) is met through the general budget. With regards to new 

consumer service propositions (such as the repackaging of heating from kilowatt hours to other 

alternatives), the point was made that the transaction costs of business in revising their billing 

systems may prevent businesses from adopting these propositions on a large scale.  

The proceedings from Electricity Day highlighted the unsuitability of current markets and regulations 

in clarifying, or in enabling, the role of consumer participation in markets, together with the importance 

of defining a workable new market design. The challenges in doing so can be encapsulated in four 

points:  

1. New market designs and regulations need to find a balance between maximizing the 

value to consumers and achieving the overall objectives of efficient decarbonization for 

the system as a whole. 

2. The sheer number and complexity of technologies and regulations complicates the 

picture, leaving one with the sense that no one yet has a grasp of the whole picture. 

While more candidate technologies are considered positive, and more restrictive 

regulations are considered negative, the reality is more complex. It will be important to 

identify the regulations that really do facilitate innovation, competition, and/or the 

transfer of benefits to consumers.   

3. The ‘race’ between different technologies represents the essence of competition, 

although stakeholders have their own subjective perceptions of the future importance, 

practicability, and potential role of these different technologies. Experimentation is to be 

encouraged, for instance through the UK ‘Regulatory Sand Box’, but eventually the 

investors should bear the risks and enjoy the rewards of their investments. 

4. There is a lack of cohesion in the intellectual policy framework, with the traditional 

criterion of customer benefit (and associated economic efficiency) being supplemented 

by growing pressure for ‘fairness’ and also by environmental/decarbonization policies, 

resulting in the ‘energy trilemma’. It will be important to clarify how government and 

regulators should make trade-offs between these goals to determine appropriate 

policies. 

 

 

 

 

 

 


