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A RAB Model for New Nuclear Power Plants: 
The Economics of Investment Incentives

Overview

The UK government is trying to change how it does business with investors in the energy 

sector. From July to October 2019, the UK Department of Business, Energy & Industrial 

Strategy (BEIS) consulted on the possibility of using a regulated asset base (RAB) model 

to encourage investment in new nuclear projects (i.e., power stations).1 This proposal 

is unusual, because until recently the UK government promoted competition in British 

energy markets. The RAB model is more closely associated with regulated monopolies.

In this paper, we do not consider whether nuclear power is a necessary or desirable 

component of the future decarbonised energy mix, which is ultimately a matter for 

government to decide by balancing a number of policy considerations. However, taking 

as given that the government may pursue more new nuclear power projects, we describe 

how the RAB model works in general and discuss how the UK government would like to 

adapt it to new nuclear projects. 

We conclude that the RAB model transfers risk (and some of the cost of capital) from 

investors to consumers. Any scheme that transfers risk to consumers and pays investors 

only for the risks they bear may lower the price of nuclear power. However, this  

reduction in the price of new nuclear may not reflect a reduction in the total cost  

of choosing nuclear power as a source of energy (including the cost of bearing risk). 

The RAB model would only reduce the total cost to consumers if its implementation 

reduces the riskiness of developing nuclear power for society as a whole. Such a risk 

reduction could stem from better governance under a RAB model than is possible 

under the current, more market-orientated model. It could also stem from resolving 

imperfections in capital markets that cause financiers to overestimate the risks of nuclear 

projects. In any case, to keep any incentive for efficient investment, the new scheme 

must avoid transferring all the risks to consumers. 

Only careful attention to the underlying economics will ensure that a new RAB model has 

any potential to resolve market failures and represents an improvement over alternative 

methods of support for nuclear projects. 
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Nuclear Power Stations Are Not Constructed without 
Government Financial Support

As part of its strategy on combatting climate change, the UK government has identified 

a need for new nuclear power stations to replace old ones reaching the end of their 

operational lives. 

Private investors have shown no interest in new nuclear projects for the competitive 

electricity market without some form of government support (either in Great Britain or 

anywhere else). Such support takes many forms: a government guarantee intended to lower 

the cost of debt, a fixed price for the output of a nuclear power station, or a supplement to 

the revenues a nuclear power station earns from the market. For example:

• In recent years, the US government has provided direct guarantees for debt taken  

on during construction of a new nuclear projects.2

• Some US state governments have intervened to prevent closure of existing plants. For 

instance, in 2016, New York and Illinois implemented zero-emissions credit policies that 

pay nuclear generators for not emitting greenhouse gases. Payments of $17.48/MWh 

and $16.50/MWh are made to nuclear generators in New York and Illinois, respectively. 

The programmes have enabled five nuclear plants to avoid early closure.3

• At Sizewell B, the last nuclear power station to come into operation in Britain, 

construction began in 1987 under a state-owned electricity company with a national 

monopoly. It was effectively begun with financial backing from the UK government. 

However, Sizewell B did not begin to produce electricity until 1995, five years after the 

electricity market was opened up to competition. 

• From 1990, nuclear power stations in the UK received a government-mandated 

supplement to their revenues, funded with a levy on electricity generated from fossil 

fuels. Sizewell B began to receive this support in 1995, but it ended in 1996, when 

Sizewell B was privatised, along with certain other nuclear stations, as British Energy.4

• The most recent new nuclear project to begin construction in the UK is Hinkley Point 

C in 2018, a project of EDF Energy. The project will eventually be supported by a 

government-mandated contract for its output. This contract guarantees a price of 

£92.50/MWh (in 2012 prices) for 35 years from the start of operations,5 more than the 

plant might expect to earn in the competitive electricity market.

For the next new nuclear project, the UK government is thinking of moving away from 

the form of long-term contracts offering a fixed price for output in favour of remuneration 

based on the ‘cost of service’. In future, new nuclear projects would receive a revenue 

sufficient to cover the approved cost of the investment (the regulated asset base, or RAB) 

and its operating expenses, an approach known as the RAB model. The switch in policy is 

driven by changing perceptions of the market failures that hamper investment in nuclear 

power stations.
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Market Failures: One Thing after Another

To our knowledge, the private sector has never been willing or able to fund the 

construction of new nuclear projects in a competitive market. This reluctance reflects the 

high costs of nuclear power relative to alternatives, such as fossil fuel–fired technologies, 

and that the economic case for nuclear power hinges on an assessment of the positive and 

negative externalities (a form of market failure) that nuclear power projects create. 

Market failures that affect the incentive to develop new nuclear projects include markets 

that are missing (nonexistent) or flawed (existing but subject to constraints on behaviour 

or information).6 Government support can increase efficiency if it overcomes such market 

failures.

Absence of Markets for Generator Output

The type of long-term, fixed-price contract offered to Hinkley Point C may be viewed  

as a response to the nonexistence of forward markets covering the operational life of  

a new nuclear project. Indeed, no forward products in the power sector cover the entire 

life of relevant assets. Hinkley Point C might operate for 35 years, but neither electricity 

markets nor the EU’s greenhouse gas emissions trading scheme run that far into the future. 

Therefore, investors cannot approach traders to fix the price of the plant’s output over its 

operational lifetime. The 35-year contract awarded by the UK government may be  

a solution chosen to overcome the market failure of ‘missing markets’.7

In this contract, fixing the price (subject only to indexation for inflation) has other 

advantages for electricity consumers. As long as cost escalation produces no additional 

revenue but lowers the project’s profitability, the contract encourages the owner of the 

project to do everything necessary to minimise construction costs and expedite the start 

of operations. It passes back to investors certain risks and costs, thereby creating strong 

incentives for efficient conduct. 

In principle, this incentive for efficiency would have allowed the UK government to secure 

the lowest possible price for the plant’s output. However, experience with Hinkley Point 

C and with attempts to promote interest in the next nuclear plant have shifted the UK 

government’s view on the type of market failure holding back investment in new nuclear 

projects.

Constraints on Capital Markets and Investment Funding 

The offer of a long-term contract no longer seems enough to attract investment in new 

nuclear projects, for at least two reasons. First, investors are wary of the risks associated 

with delays and cost escalation on these projects. These risks raise the total cost of capital 

(debt and equity) for new nuclear projects. Second, few institutions have balance sheets 

strong enough to cope with the negative cash flow caused by large investments spread 

over a long period, as with new nuclear projects. Even EDF Energy is constrained in its 

ability to borrow.8 These constraints on investment funding seem to represent a different 

form of market failure, that is, a constraint operating within capital markets.

The UK government is looking for ways to relieve investors of some risk and provide  

a positive cash flow during construction. Rather than supporting new projects with  

a long-term contract for the sale of electricity generated once the plant has commissioned, 

the RAB model could be designed to allow investors to earn some cash flow during the 

construction period and pass some cost risk to consumers (potentially reducing the interest 

rate on the project’s debt and its required return on equity). 
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The ’Incompleteness’ of Franchises and Contracts

The UK government’s new desire to switch from fixed-price contracts to a cost-based 

regulatory system is understandable and indeed predictable. The preference for awarding 

fixed-price contracts derives largely from the economic study of contestability and 

franchising. It has been known for a long time that natural monopolies cannot support 

efficient competition between multiple suppliers in a market. In 1968, in the provocatively 

titled paper ‘Why Regulate Utilities?’, Harold Demsetz suggested that such cases might 

support competition between potential suppliers in a contest for the right to serve a whole 

market.9 These observations led some governments to use competition for a franchise as a 

way of issuing contracts for monopoly services. Such franchises offered contracts intended 

to promote efficient provision of the service concerned, usually by fixing a price and limiting 

the scope for cost overruns to be passed on to consumers. Potential suppliers competed to 

be the least-cost supplier, either by bidding the lowest contract price or by bidding to pay 

for a fixed-price contract.

This focus on franchising advantages was only ever half the story, as far as economic theory 

was concerned. First, deeper analysis showed that it would only produce the claimed 

benefits in certain restrictive conditions—such as the ability to offer perpetual contracts.10 

Second, detailed scrutiny of long-term contracts showed that it was impossible to draft 

them in a way that anticipated all possible future risks and that all contracts were therefore 

incomplete.11 Under an incomplete contract, an unforeseeable event may cause costs to 

rise (or the value of the service to fall, or conditions to change) such that without any 

adjustment to the contract, it is no longer in the interests of the seller (or buyer) to fulfil 

that contract.

Transactions Costs in Enforcing Incomplete Contracts

In contracts between private entities, incompleteness creates disputes. These disputes 

require renegotiating contract terms (in accordance with the original intent of the contract). 

That explains the role of arbitrations and court proceedings as underpinning the settlement 

of contractual disputes. In relationships between a private entity and a government agency, 

in contrast, incompleteness explains the development of regulatory systems in which 

revenues for long-term investments are reset periodically in the light of changing conditions 

but in accordance with fixed regulatory principles. Such regulatory systems act like a long-

term contract that anticipates the incompleteness of the current rules (subject to court 

proceedings to resolve disputes, of course).

Thus, the proposal to put investment in the next nuclear power station under a RAB 

model is not just a method of passing risks and costs over to consumers; nor is it just a 

way of giving investors some positive cash flows in the short term. A long-term contract 

could achieve those aims.12 A well-designed RAB model provides a structured procedure 

for updating the project’s revenues to deal with unforeseeable events and cost increases. 

In other words, a RAB model offers a method of striking a more flexible bargain that can 

respond to the unforeseen and that may be enforced at lower transactions costs. These 

features of a RAB model can help lower the riskiness of investing in a new nuclear project, 

making it cheaper and easier to attract funding—although by passing some risks and costs 

onto consumers. 
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The RAB Model Offers a Structured Way of Dealing with 
Changing Conditions

In principle, the RAB model is very simple. The regulator adds up the costs of the project—

including the cost of capital—and allows the project a revenue that gives an opportunity to 

recover those costs. In practice, any regulator would have to decide which costs to approve 

and which to reject, which creates a degree of complexity. However, to reduce risk and 

preserve incentives for efficient investment and operations in the long term, decisions on 

costs need to be conducted in accordance with stable principles, which tends to simplify 

the decisions.

Elements of the RAB Model

The UK government’s consultation document presents the RAB model in Figure 1.  

In summary, in any one year, the project’s allowed revenue comprises the following  

building blocks: 

1. The cost of capital (also known as the return on capital); 

2. Depreciation (also known as the return of capital); 

3. Project operating expenses, taxes, and any charges for using the electricity grid; 

4. A provision (a contribution to a ‘savings fund’) to pay the future costs of 

decommissioning the plant; and 

5. Additional revenues, or penalties subtracted from revenues, intended to provide 

incentives for particular forms of behaviour.

Further formulae convert this annual allowed revenue into specific customer charges, 

industry levies, or other means of recovery.

Of these building blocks, only item 4, a provision (a contribution to a ‘savings fund’) to 

pay the future costs of decommissioning the plant, is specific to a new nuclear project. 

The cost of decommissioning a nuclear power station is known to be significant, and it 

occurs after the power station has ceased to earn any revenue from generation. To prevent 

investors from walking away from the project, the regulator obliges them to set aside 

funds during the project’s operating life that are sufficient to pay the (expected) cost of 

decommissioning. 

The other building blocks can be found in the regulation of energy and water network 

companies, and of companies in other regulated sectors, in the UK and around the world. 

Indeed, as the consultation document notes, they have even been applied to a number  

of specific infrastructure projects (the consultation document mentions the Thames  

Tideway Tunnel project13). In each case, the RAB model applies with certain adaptations  

to accommodate special circumstances and project-specific risks.
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Building blocks 1 and 2 of the model relate specifically to the RAB and require further 

explanation here. The RAB is simply the value of capital invested in the project that 

investors will be allowed to recover in future charges. Depreciation (element 2) is the 

amount of that value charged or allocated to each year for recovery in annual revenues. 

The annual return (element 1) is calculated as a percentage (the WACC) on the outstanding 

capital value (the RAB) and compensates investors for the opportunity cost of capital 

invested in the project. 

The WACC is equal to an average of (a) the cost of debt (i.e., interest) and (b) the cost 

of equity (i.e., the return required to attract capital from shareholders). That average is 

weighted by the relative proportions of debt and equity in company financing—hence the 

weighted average cost of capital or WACC.14

Allowing Costs into the RAB

No reasonable regulator would accept just any cost into the calculation. At the very least, 

the regulator would have to check that all the costs concerned had been incurred on the 

project itself and not on other activities. Performing this check usually requires detailed 

accounting rules—to establish the allocation of company overheads and joint costs with 

other projects—and some scrutiny of the accounts. 

In addition, the construction of a RAB (or its equivalent in other regimes) requires the 

regulator to check that the firm constructing the project incurred each cost in accordance 

with certain standards, to prevent costs from rising unnecessarily. In the UK (and much of 

Europe), the corresponding check is often described as a test of efficiency, but in practice it 

is impossible to measure or to assess the efficiency of actual costs. A better description of 

the standard applied to regulated costs is the US term ‘prudence’. Prudence, a test invented 

by US Supreme Court Justice Louis Brandeis with considerable legal guidelines, checks 

whether the decision to incur a cost, and the process of incurring a cost, were carried out 

prudently, that is, in accordance with good industry practice.15 For instance,  

the regulator would assess whether:

• The project design conforms to agreed industry standards (and is not ‘gold plated’);

• The contractor decides to incur a cost in accordance with defined plans and procedures; 

• The contractor procures goods and services at market prices (or at least cost), using 

competitive tenders whenever possible; and

• The process of construction and installation follows good project management practices 

to prevent unnecessary delays and cost overruns.

Grid
Costs
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Costs

Figure 1. Allowed Revenue Building Blocks
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Source: BEIS (2019), RAB Model For Nuclear: Consultation on a RAB model for new nuclear projects, Department of Business, 

Energy and Industrial Strategy, 22 July 2019, Figure 1, p. 13.
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No project runs perfectly. The theory of incompleteness tells us to expect some variation in 

costs, and the regulator will need to assess whether any variation against the planned cost 

is due to ‘imprudent’ behaviour by the contractor or to changes in external circumstances 

(such as exogenous increases in the price of inputs to the project). In principle, the regulator 

should add actual costs of investment to the RAB, unless there is convincing evidence of 

imprudent behaviour. Otherwise, the calculation of the RAB and the return to investors 

would become too subjective, arbitrary, and risky to attract low-cost capital. But the rules 

must allow for some costs to be disallowed and others to be added to allowed revenues,  

as appropriate.

Ex Ante and Ex Post Approval of Costs

The consultation document draws a distinction between ex ante and ex post settlements 

for variation in costs.16 Ex ante settlements would apply a cost-sharing element in a 

predefined formula for allowed revenue, whereas ex post settlements would be applied to 

individual cost items after regulatory scrutiny. Ex ante settlement encourages efficiency in 

costs that are influenced mainly by the decisions of the firm running the project. However, 

any cost may be inflated (or reduced) by unforeseen circumstances that undermine the 

financial security of the firm (or that permit unnecessarily high profits). In practice, any  

ex ante scheme is bound to be incomplete and will require amendment from time to time, 

just like any long-term contract or agreed set of rules. Designers of the RAB model must 

therefore anticipate the need for ex post settlements. That requires the prespecification of 

the criteria and procedures used to appraise whether unforeseen increases in cost should 

be added to the RAB and hence to allowed revenues. 

Allowing a Return on RAB during Construction

Once the regulator has calculated (or confirmed) the value of capital tied up in the RAB and 

has calculated the WACC, it is possible to calculate a return on capital (the WACC multiplied 

by the RAB). In many regulatory systems, the share of the total return representing the 

‘return during construction’ is simply added to the RAB and recovered from consumers via 

allowed revenues once the project is completed and starts to produce output.17 For new 

nuclear projects in the future, the UK government is proposing an innovation intended to 

make it easier to attract capital.

Instead of adding the return during construction to the RAB, the UK government is 

consulting on the possibility of paying it out to investors whilst the project is under 

construction.18 Such payments would provide cash flow sufficient to cover interest and 

dividends on capital invested in the project during construction. The goal of this policy 

would be to attract capital from a wider pool of investors, including some who are not 

prepared to wait for returns over the relatively long construction period of a new nuclear 

project.

Allowed Revenues during the Production Phase

Once the new nuclear project started to produce electricity, it would be allowed an annual 

revenue defined by the building blocks listed above. At that point, the RAB would not 

include the return during construction, which would have been recovered earlier. The 

allowed revenue would cover all the building blocks of cost, but including a return on RAB 

only from that time onwards.
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Some (or even all) of the allowed revenue would come from the power station’s sales to 

the market. The regulator would therefore calculate a net allowed revenue, to be recovered 

through a levy on electricity consumers, after deducting actual or expected revenues from 

the market. Adjusting for actual revenues would destroy the incentive to maximise revenue 

or manage risks. Adjusting for expected revenues, based for example on forward market 

prices, leaves in place the incentive for prudent trading of the power station’s output.19

As with the calculation of the RAB during the construction phase, the RAB model must 

anticipate some unforeseen variation in operating costs in the production phase. Testing 

these costs will require the same mixture of ex ante and ex post settlement procedures  

as during the construction phase.

Conclusion

The UK government has been consulting on whether to apply the RAB model to new 

nuclear projects in the future. The purpose of the proposal is to reduce the riskiness, 

and hence the cost of capital, of such projects and thereby widen the pool of potential 

investors. However, the consultation recognises that this goal will not be achieved simply  

by passing all risks and costs from investors to consumers. Some risks and costs must 

remain with the owners of the new project to preserve incentives for efficiency. In 

particular, the revenue formula must allow for recovering cost increases brought about by 

changing circumstances, but the project owners must bear the costs of decisions to incur 

costs imprudently during the construction and production phases. Making this distinction 

will require some ex post procedure for appraising the reasons behind unforeseen increases 

in cost and for awarding additional revenue when appropriate.

In setting up such a procedure, there is a danger that it injects additional risk into the 

allowed revenues of the project, thereby undermining any attempt to reduce investment 

risks and costs. The consultation document describes the ex post cost settlement as  

being conducted ‘on a discretionary basis, in accordance with regulatory principles’.20  

This wording is unfortunate, since the use of regulatory discretion is not consistent with  

a low-risk regime. 

Ideally, such decisions would be conducted in accordance with a set of criteria or 

procedures that were defined tightly enough to make the outcomes predictable in any 

particular case. Defining such criteria and procedures in full might take time through the 

accumulation of custom and practice (case law). However, a well-designed RAB model 

would draw on the experience of similar decisions in the UK and elsewhere (including 

Europe, Australia, and the US21). The goal of the design for any RAB model—and 

particularly one for new nuclear projects—should be to provide as much guidance as 

possible from the outset as to whether any particular cost will be recovered from allowed 

revenue. Achieving that goal means not just complying with investor requests but  

designing the optimal allocation of the underlying economic risks and incentives.
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