Modelling how much RAB charges would have to be lower to offset the opportunity cost of initial payments.
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Let c denote the number of years for which the asset is under construction, and p the number of years it is in production.
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 be the real time-preference discount rate for consumers, (expressed as a fraction).

Suppose that real RAB charges are constant during the production phase, at an amount x per year. (Note that the assumption of a constant real RAB charge is in line with the footnote 17 to para 58 of the Impact Assessment on the RAB model for new nuclear, published by BEIS on 26/10/2021.)

Suppose that investment takes place at a constant rate during the construction phase: so that, in year j of construction, the RAB charge is, to a good approximation, jx/c, for j = 1….c

Suppose that, if RAB were not used, then a real amount of (x + y) would be charged to consumers each year during the production phase, for the electricity which would have otherwise been produced under RAB financing. So the benefit of the RAB approach to consumers is y per year during the production phase.
Then standard investment theory indicates that, in order for consumers to be exactly compensated for the opportunity cost of the initial payments they make under RAB, then y must satisfy
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This simplifies to give the following exact solution for y:
namely,
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(1)
If the actual value of y/x is smaller than the coefficient in formula (1), then consumers will not be adequately compensated under RAB for their initial payments: that is, in these circumstances, RAB will be poor value for money for consumers.

The table on the following page shows the values of the coefficient of x in equation (1), calculated for [image: image10.png]


 = 0.035, 0.065, 0.1 and 0.15 respectively, and for values of c from 1 to 20. The value of p has been taken as 60 in all cases. 

The table illustrates how, for larger values of [image: image12.png]


, the coefficient of x in equation (1) increases rapidly as c becomes large. For example, for [image: image14.png]


 = 0.1, the coefficient is larger than 1 for a value of c of 13, and over 2 for a c value of 20. Given that BEIS’s impact assessment for new nuclear quoted construction periods of from 13 to 17 years, the implications are stark. For example, for a construction period of 13 years, and for consumers with a [image: image16.png]


 value of 0.1, then RAB charges would have to be half as cheap as the best alternative to compensate these consumers for the opportunity cost of their early years’ RAB payments. 
In fact, stark as they are, the coefficients as calculated above probably somewhat understate the size of y values which would be required to compensate consumers. This is because very few consumers are actually going to be active for the very long periods, namely 60 to 80 years, represented by the (c+p) values in the above calculations. It would therefore be reasonable to assume that consumers should be compensated over a shorter period than the full productive life assumed by p: or, alternatively, that they should be allowed a high value of  [image: image18.png]


 : either way, the resulting co-efficient would be somewhat higher than implied by the pure version of equation (1). 
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1 0.04 0.07 0.10 0.15

2 0.06 0.10 0.16 0.24

3 0.08 0.14 0.21 0.33

4 0.10 0.18 0.28 0.44

5 0.13 0.22 0.34 0.55

6 0.15 0.26 0.42 0.68

7 0.17 0.30 0.49 0.82

8 0.20 0.35 0.57 0.97

9 0.22 0.40 0.66 1.15

10 0.25 0.45 0.76 1.34

11 0.27 0.50 0.86 1.55

12 0.30 0.55 0.96 1.78

13 0.32 0.61 1.08 2.04

14 0.35 0.67 1.20 2.33

15 0.38 0.73 1.33 2.65

16 0.41 0.80 1.48 3.01

17 0.44 0.87 1.63 3.40

18 0.47 0.94 1.79 3.85

19 0.50 1.01 1.97 4.34

20 0.53 1.09 2.16 4.89

theta

Coefficient of x in formula (1)


Note on construction length.

The relevant “construction length” to use in this type of calculation is actually the period from Final Investment Decision to completion. This is the convention that the then Dept. of BEIS used in their 2021 Impact Assessment for the RAB model.  The BEIS document assumed a range of 13 to 17 years for length of construction period, based on research the Government had commissioned. The BEIS document also stated that the 13 to 17 year figures which they assumed are expected to be over-estimates. However, they adduced very limited evidence for this latter claim: and recent experience suggests that the actual construction period for new projects could well be longer than this range, rather than shorter.
Note on real time preference discount rates.

The theta values of 0.035, 0.065, and 0.1 in the above table were chosen because these span the range of values used by the National Infrastructure Commission in their modelling in their 2019 paper on estimating the comparable costs of a RAB model versus a contract for difference model. Available research, however, suggests that this NIC range of values is actually likely to be on the low side for many consumers: (the NIC paper does note that the range they used is still below many estimates.)
Some examples of empirical research on personal discount rates are the following.

A study by Warner and Pleeter was based on a large number of US armed forces personnel, who were offered the choice of a lump sum or an annuity during a down-sizing exercise in the 1990’s.  The evidence suggested that the vast majority of personnel had discount rates of at least 18% in nominal terms. This would equate to at least approximately 15% in real terms. The study also found there were big variations in discount rates between different groups. In particular, discount rates declined with increasing education level: and were also lower for officers. (“The Personal Discount Rate: Evidence from Military Downsizing Programs”: J. T. Warner and S. Pleeter: American Economic Review 2001.)
A study carried out in Denmark by Harrison et al involved offering participants the choice between an amount of cash in hand now, or a larger amount at a later date. This evidence suggested very high personal discount rates: on average around 28% nominal, which would be well over 20% in real terms. The study also indicated that discount rates varied with a number of factors. In particular, discount rates were higher for those with lower levels of education: for the retired: and for those with poor access to credit. There was also a suggestion in the data that discount rates decreased for those with greater wealth. (Estimating Individual Discount Rates in Denmark: A Field Experiment”: G. W. Harrison et al: American Economic Review 2002.)
In the light of this empirical evidence, a personal discount rate of 0.15 (15%) was included among the options considered in the above table.

An important implication of the above is that, in making assessments of opportunity costs for individuals, a much higher value of the time-preference discount rate will be appropriate than the discount rates conventionally used for standard project evaluation.

Note
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