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Accuracy and precision in future estimates

For estimates beyond 1 April 2001, assumptions, intermediate calculations, and results are often given to the nearest £ million. This convention is adopted purely to help the reader check calculations and establish audit trails. It does not imply that the resulting estimates are in any way accurate to the nearest million.
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EXECUTIVE SUMMARY

(Numbers in parentheses after sub-headings refer to sub-Sections in the main Report where the material is discussed in more detail.)

A
The 1990’s to the present   (2.1 – 2.3)

Historically, BNFL had monopolistic power over both UK and foreign utilities with respect to the reprocessing of spent fuel (for the foreign utilities a duopoly with Cogema of France). In addition, many of the reprocessing contracts were on a “cost-plus” basis.  As a result, BNFL has not had significant exposure to normal commercial disciplines in cost estimation and investment appraisal, leading to a lack of accuracy in cost estimation procedures, and a lack of accountability and control procedures for capital projects once they were under way. In 2000, the newly appointed Chairman of BNFL, Hugh Collum, was reported as saying “this company is not good at forecasting, and not good at estimating.” 

An obvious example of poor estimation of future costs is the fact that the third vitrification line in the Waste Vitrification Plant (WVP) has been completed at a cost of £320 million, more than two and a half times the 1993 estimate of £120 million (in current money values).

In the 1990’s, this lack of exposure to normal commercial disciplines was exacerbated by the fact that the company became rich in liquid funds. There were three main reasons for this: 

· utilities from Japan, Germany and elsewhere were willing to make massive advance payments for future reprocessing; 

· in 1995 and 1996, BNFL received abnormally large payments from Nuclear Electric and Scottish Nuclear, unrelated to services being provided at the time; 

· in 1998, BNFL gained the Magnox “dowry”, the remains of the Fossil Fuel Levy. 

BNFL’s monopolistic power over foreign utilities is progressively weakening as the world-wide electricity market opens up, allowing greater competition from methods of spent fuel management other than reprocessing. BNFL’s flow of income began to slow down at the end of the 1990’s, such that cash richness started to decline around the year 2000. Conversely, long-term waste management costs, which customers have already paid for, and which seemed so far away, move nearer and nearer, and are escalating all the time. 

For example, between 1 April 1999 and 31 March 2000, total undiscounted nuclear liabilities for which BNFL has management responsibility increased by over £7 billion as a result of re-estimation. More recently, as revealed in November 2001 by the Secretary of State for Trade and Industry, a new assessment of the costs of management of Intermediate Level Waste (ILW) is necessitating increases of £1.9 billion in the corresponding provisions. 

B
The THORP “Order Book” and Payments to Date (3.1 – 3.5)

Public statements by Government and BNFL on the total value of the THORP Order Book have been in important respects misleading.  To quote contract values or income of £12 billion (baseload and post-baseload) implies that this is future income, whereas most of it is in fact now past income. Also, there is the obvious caveat to be made that contract value/income figures give no indication of profitability, and costs must be deducted to obtain a profit figure. 

In the years up to 31 March 2001, BNFL received payments somewhere between £8.5 billion and £9.5 billion for THORP operations. This was already roughly equal to the total “Order Book Value” for the whole of the baseload period up to at least 2005 and possibly later. For UK AGR reprocessing, BNFL had received by 31 March 2001, 154% of the income relating to AGR operations up to 2005 (172% using current money values).  In particular, in 1994/95 and 1995/96, there were huge anomalous payments for AGR reprocessing, from the public sector utilities to BNFL, of £801 million and £642 million respectively. The element of huge prepayment dispels the illusion, still prevalent in many quarters, that THORP is a “cash cow” – an asset that can now be milked for ready earnings.  

There is of course nothing wrong per se with extracting early payments from the customer. However, if the reprocessor is in the public sector, it is essential to analyse what has been done with the cash, to ensure that it has not been frittered away. This Report demonstrates a number of ways in which the prepayments have been invested, which might not yield sufficient returns:

· firstly, there may be investment in plant at Sellafield which is unprofitable (the SMP has been shown to be such a case);

· secondly, investment may be in ancillary plant concerned with discharge reduction, which has no earning power, but was not anticipated when the reprocessing price was set; 

· thirdly, there may be investment in an intangible item such as the “goodwill” associated with the purchase of another company, which might have to be gradually amortised without equivalent profits.  

C
BNFL Use of Payments Received: Tangible Fixed Assets (4.1 - 4.7)

BNFL investment in new capital construction was around £440 million a year over the period 1992 – 2001. New assets to the value of £3.5 billion or more are associated with either the management of product wastes downstream from reprocessing, or with the reduction of aerial or liquid discharges associated with reprocessing processes or downstream waste management processes. Most of these do not earn any direct revenue; rather the costs should have been factored by BNFL into the reprocessing prices.

It is unlikely that all of the expenditures on ancillary plant will have been foreseen, and therefore unlikely that all of them will be included in the original price for the reprocessing service. The problem then becomes the extent to which any unforeseen cost elements can be passed on to the customer, depending largely on the types of contract that BNFL has with its customers. However, BNFL cannot pass on all unforeseen costs to its customers. Thus there is an inherent danger of escalations of the Sellafield cost base, which cannot be matched by future income. 

The classification within the Accounts of much of THORP as “Land and Buildings”, rather than “Plant and Machinery”,  may be excluding up to £82 million a year of depreciation charges from the BNFL Profit/Loss (P/L) Account.

“Assets in course of Construction” have risen from £691 million at 31 March 1995 to £1960 million by 31 March 2001. This represents 37% of total “Tangible assets”. The accumulation of capital expenditure under "Assets in course of Construction” may be excluding up to £100 million a year of depreciation charges from the BNFL P/L Account. 

Facilities which can be identified in the total of £1960 million are: the Sellafield MOX Plant (SMP) at £473 million; the Drypac Plant at around £400 million; and Line 3 of the High Level Waste (HLW) Vitrification Plant at around £320 million. This leaves around £770 million (£1960 less £473 less £320 less £400 million) with no ready explanation. BNFL should be requested to document exactly what facilities are contained in “Assets in course of Construction”. 

In particular, the recent BNFL announcement that “Drypac is taking a breather” gives grounds for concern that an expensive investment is not being commissioned immediately. It seems a curious use of scarce cash to build a £400 million plant, and then “take a breather”. BNFL should therefore also be requested to document how long each facility has been in “Assets in course of Construction”.

D
BNFL Use of Payments Received: SMP (4.5)

In the recent Justification Consultation on the SMP, BNFL was allowed to treat the capital invested of £473 million as “sunk costs”, although this sum remains in the accounts as tangible assets. The estimate by Arthur D Little (ADL) of Net Present Value of future SMP cash inflows and outflows is £199 million. Thus it is not disputed that, over its entire lifetime, the SMP will have been a loss-making investment. 

There is a need to set up procedures so that the error in investing in the SMP is not repeated. Significant BNFL capital expenditure must be subject to public scrutiny before the expenditure is initiated.

E
BNFL Use of Payments Received: Foreign Acquisitions (5.1 – 5.3)

BNFL’s foreign acquisition policy needs much more rigorous independent oversight. A realistic presentation of the 1999 Westinghouse acquisition figures, based on values transferred into the BNFL Consolidated Accounts, shows liabilities estimated at £833 million, covered by £374 million assets. Taking into account £23 million acquisition costs, a goodwill valuation of £482 million was required to balance the books. This valuation needs further scrutiny – Westinghouse made a trading loss of £14 million in the year ended 31 December 1998 (the last year that separate figures are given).

In the case of the purchase of ABB, a goodwill valuation of £421 million was required to balance the books. Again the value of the goodwill seems inappropriately high, when compared with the annual operating results of ABB. Also in both cases, significant costs of reorganisation and consolidation seem not to have been considered as concomitant costs of the acquisition, but have been included as “exceptional items” in succeeding years.

F
Overall BNFL Profitability 1990 to 2001 (7.1 – 7.4)

The overall trend for BNFL from 1990 to 2001 is of gradually declining profits, with BNFL moving to a loss-making position in 1999/2000. No dividend was paid to Government in 1999/2000 or 2000/01. Correcting for the BNFL P/L depreciation anomalies described above would give an even more unprofitable position. In 1989, the National Audit Office (NAO) concluded: “the Company’s [BNFL’s] rates of return on capital employed are lower than those of large industrial companies in the United Kingdom”. Since the capital employed has increased significantly, and profitability is decreasing, the NAO statement would be more true today than it was 10 years ago.

Without an exceptional payment of £216 million from the Ministry of Defence (MoD) in relation to Nirex, the final “bottom line” of “Retained Profit/Loss” for 2000/01 would have been a loss of £262 million, rather than the value shown in the Accounts of a loss of £46 million. There should be independent scrutiny of how this £216 million arose, and why it is not shown as being put into the Nuclear Liabilities Investment Portfolio (NLIP) to increase the Level of Funding, as would intuitively seem appropriate.

G
The Spent Fuel Management Business Segment (8.1 – 8.4)
Transparency of the Accounts has been reduced by the transfer of Magnox reprocessing from the Magnox Business Group (1999) to the Spent Fuel Management Business Group (2000 and 2001). It is important to maintain an accounting distinction between Magnox and THORP spent fuel management, so that respective profitabilities can be assessed. It is possible that THORP profitability is being enhanced, or THORP unprofitability is being hidden, by Magnox reprocessing still being internally charged with some element of cost-plus. 

H
THORP profitability (9.1 – 9.6)

As a result of substantial operational difficulties, average throughputs at THORP have been much lower than the levels originally anticipated by BNFL. BNFL publications in the mid-1990’s estimated average annual throughputs varying from 700 tHM to 1000 tHM. Since receiving approval from the UK Nuclear Installations Inspectorate in 1997 for ‘full operation’, THORP has averaged 625 tonnes per year. 

Lower average throughputs necessarily increase the baseload period, which in 1994 was defined as lasting for 10 years. Current BNFL calculations extend the baseload period to 11 years. Many reprocessing costs are fixed, in that they vary with time and not with throughput. This means that extension to the 11th year could increase costs by up to 10%.

Analysis by Cumbrians Opposed to a Radioactive Environment (CORE) shows that for BNFL to achieve its stated completion date for the Baseload Period of 31 March 2005, the company must achieve an average THORP throughput of 955 tonnes a year from now onwards. This is unlikely. Using a more realistic estimate of average annual throughput for THORP of  700 tonnes (confirmed by BNFL as the likely target for 2001/02), CORE calculates that the baseload would not be completed until September 2006 – 18 months later than currently advised to customers. CORE also cites further reasons for possible extension of the baseload period, such as the projected targets for reduction of stocks of Highly Active Liquor (HAL), set by the Nuclear Installations Inspectorate.

Based on a Baseload Period termination date of 2005, future Baseload Period cash inflow is estimated to be £2098 million, comprising £994 million from foreign utilities for LWR reprocessing, and £1104 million from BE for AGR reprocessing. Turning to costs, four further Baseload Period years (from 31 March 2001) with costs at £400 million a year total £1600 million.  Five further years at £400 million a year totals £2000 million. These numbers are dangerously close to the expected cash income of just over £2 billion.

Thus the THORP cash position is precarious. Very high throughputs must be achieved in the remaining Baseload years to avoid THORP cash flow problems. There is no further “slack” for anything else to go wrong.  Given the doubts raised by CORE with respect to possible further THORP operational difficulties, this presents a formidable risk. Admittedly, there is also almost £1.4 billion which can be drawn down from “Cash and short-term investments”. However, this seems to be the main source for meeting all other BNFL operational cash requirements over the period 2000 to 2005.

I
British Energy’s stance on THORP reprocessing (12.2)

In 2000 and 2001 British Energy started to push for storage rather than reprocessing (although there has been a weakening of this push in early 2002 in connection with a possible BNFL/BE initiative on new nuclear build). In the BE submission in late 2001 to the Government’s Performance and Innovation Unit (PIU), the company stated: “[the current payment to BNFL of] £300 million a year would be £50 million a year”. The BE proposals must be taken seriously in that they represent considerable evidence from a major player that reprocessing makes little sense. However, it is clear that adopting the proposals would be catastrophic for BNFL’s short-term cash position.

However, the actual details of the BE proposals seem poorly thought through. The BE argument to PIU for  “pay as you go” at £0.7/MWh can be dismissed on at least three counts: 

· The £ 0.7/MWh value is an arbitrary value based on a crude analogy with the US. A new calculation would be required to reflect specific UK conditions;
· In fact, some commentators believe the US Fund will prove to have been significantly underfunded, at its current and historical rate of $1/MWh;
· The current UK system for BE is already “pay as you go” at £300 million a year. It is just that reprocessing is too expensive. Reducing BE payments to BNFL to £0.7/MWh, while BNFL continued to  reprocess, would be absurd.

J
Magnox  generation and Magnox reprocessing (10.1 – 10.5)

As a result of the overall Magnox activity, cash is haemorrhaging at an alarming rate. The annual net cash outflow was just over £100 million a year in 1995/96, and has increased steadily to almost £600 million in the single year 2000/01. In this context, BNFL’s current expectation that current Magnox reprocessing and spent fuel management will continue at current levels up to about 2012 appears a daunting task. 

In the light of these cash losses, there would seem to be two main options for Magnox electricity generation, and two for Magnox spent fuel management:

· for electricity generation, the option is either to close all reactors immediately, or to conform to BNFL’s current Business Plan;

· for spent fuel management, the option is either to reprocess all Magnox spent fuel, or build a new dry store at Sellafield as quickly as possible, making maximum use of existing dry storage options. Building a new dry store at Sellafield would mean that it would no longer be axiomatic that if reprocessing in B205 had to stop, the Magnox reactors would have to close.

K
The Sellafield MOX Plant (11.1 – 11.5)

By mid-2001, MOX “market” opportunities seemed to have deteriorated sharply since analysis in May 2000. BNFL’s bargaining power with potential customers had deteriorated, especially in Japan, where there was increased uncertainty and hesitancy arising from political, economic and technical drivers. In addition, estimated SMP operating costs seemed to have increased by up to 30% as a result of experience during uranium commissioning. As a result, the very limited confidence that Ministers ought to have had in the SMP having a positive NPV in 2000 should have diminished even further.

The only incentive to foreign utilities to use MOX arises from the requirement to receive back their separated plutonium. In this context, plutonium immobilisation has now emerged as a serious competitor to MOX. This in itself undermines much of the underlying thinking behind BNFL’s economic case. 

Today, poor investment appraisal is being compounded by poor investment risk management. BNFL is fully drawn into the trap of “escalation of commitment”, in which “good money is being thrown after bad”. The data falsification issue at one stroke wiped out over 50% of ADL’s current expectation of future SMP NPV. Operating the SMP represents a high risk economic strategy, fulfilling European contracts which in themselves are loss-making, in the hope that Japanese contracts will eventually come through without further mishaps. 

Even given the Justification decision, an impairment or write-down of the SMP assets will be required of at least £274 million, and possibly much more, to reflect the fact that the ADL Net Present Value of future cash flows is less than the carrying value of £473 million. 

L
Longer term Reprocessing and MOX Prospects (12.1 – 12.4, 12.8)

The present value long-term dry storage cost for a foreign utility is about £200 per kg of spent fuel. Reprocessing is not economically viable in the face of such an alternative - present prices charged by BNFL are of the order of £1000 per kg. Foreign utilities, in an electricity sector which in world terms is increasingly subject to deregulation and competition, already face substantial pressure to move to dry storage. In 2000 and 2001, British Energy was aggressively trying to renegotiate its waste management contracts, possibly in association with a move away from reprocessing. Thus, the prospects for post-baseload THORP income and profits are very poor. These conclusions finally remove any expectations of a longer-term MOX market linked to the return of separated plutonium. 

There is very little or no potential for 30% MOX use in the current generation of LWRs, in cases where the foreign utility is not yet tied to BNFL with any form of contract. Also, there is very little or no potential for 100% MOX use in the next generation of LWRs. On central  assumptions (electricity price 2.2 p/kWh), AP600s earn a return of just over 5%, well below the rates of return required in any sector.  The minimum commercial rate of return of 11% is not achievable at any reasonably foreseeable combination of capital costs and future electricity price. 

Overall, the outlook for BNFL Spent Fuel Management Group appears bleak. The Net Present Value of future cash flows does not appear to be consistent with tangible fixed assets of nearly £5 billion (ex FRS 12) at 31 March 2000. Nor do future cash inflows for the Group seem to be sufficient to cover the cost base of the Sellafield site, which is currently running at between £800 million and £1 billion a year. 

Thus a large impairment or write-down to tangible fixed assets would appear to be required. This would have a significant effect on BNFL’s balance-sheet, over and above the recent increase in provisions of £1.9 billion.

M
the Nuclear Liabilities Investment Portfolio 

and the Secretary of State’s Undertaking

(6.1, 6.2)
BNFL has two major sources of funding for long-term nuclear liabilities, the Nuclear Liabilities Investment Portfolio and the Secretary of State’s Undertaking (SSU). At 31 March 2001, the NLIP was valued at £4007 million (market value). At 31 March 2001, the SSU was valued at £4531 million. 

In 2000/01 a total of £370 million from the NLIP was used by BNFL. This comprised:  sale of part of Portfolio - £141 million; profit on sale of Portfolio - £25 million; Investment Income not reinvested - £204 million.

The SSU is needed to underpin the balance sheets of Magnox Electric and BNFL. The SSU is simply a promise that future taxpayers will pay for a large burden of liabilities, and acts in a way contrary to the inter-generational equity aspects of Government sustainability principles. More specifically, the SSU is directly contradictory to the  “polluter pays” principle. 

N
BNFL’s 5-year and 10-year cash position (12.8, 12.9)

The November 2001 announcement by the Secretary of State for Trade and Industry revealed that BNFL’s liabilities now exceed its assets. BNFL has given reassurance as to the health of its 10-year cash position. The BNFL reassurance traces back to a statement in the 2001 Report and Accounts that its financial resources sum to £10507 million. The presentation is misleading, because it includes the NLIP and the SSU. The NLIP and SSU are far too specific in meaning to be used in an assessment of BNFL’s 10-year liquidity. Most of the NLIP and all of the SSU relate specifically to Magnox Electric. These considerations appear to seriously undermine the BNFL reassurance.

When the lack of earning power of the Sellafield asset base is compared with the total future nuclear liabilities, the full seriousness of the overall BNFL position is revealed. BNFL is faced with a waste management task which will last for 10, 20, 50 years or more, depending on the waste form, and it is not clear where the cash will come from. The answer would seem to be similar to the conclusions reached in a more specific THORP context; BNFL cash flow difficulties may not become readily apparent until possibly 2005. However, cash flow difficulties will arise before 2005 if there are further operational problems with THORP, increased costs in Highly Active Liquor (HAL) or WVP treatment, or increased expenditures required on discharge reduction.

Another way of looking at the problem gives broadly the same answer. In 2000/01, at least £475 million was required to cover a shortfall of cash income during the year compared with cash outlays in the year. It seems reasonable to deduce that this shortfall will continue at a level of at least £475 million a year.  This means that the liquid assets of BNFL Parent (£2161 million at 31 March 2001) will be used up in 4 to 5 years. 

In addition, any acceptance of British Energy’s proposals in 2000 and 2001 for reducing spent fuel management payments to BNFL would precipitate cash flow difficulties before 2005. However, this must not be seen as a reason for not taking seriously BE’s 2001 suggestion of switching from reprocessing to storage. 

O
UK Liabilities  (13.1, 13.2)

UK Liabilities were recently estimated by the Secretary of State for Environment, Food and Rural Affairs as £85 billion. There are a number of reasons why this total, although huge, may increase substantially. These include:

· The increased regulatory emphasis on dealing with legacy wastes and passive safety could lead to further increases in estimates of costs of ILW conditioning, storage and disposal. 

· Public domain estimates of possible deep repository disposal costs of HLW and/or spent fuel are out of date. It is quite possible that all UK estimates for disposal of HLW/spent fuel go back ultimately to one source paper from 1992. 

· Given the conclusions on the lack of a MOX “market”, separated plutonium cannot be viewed as an asset on a reasonably foreseeable timescale. Similarly, no commercial scale recycling of reprocessed uranium (RepU) from THORP has taken place or is contemplated. The bulk of the UK’s civil separated plutonium (and also RepU) should be re-categorised as a liability and a waste. 
· the location, quantity, and costs of disposal of depleted uranium are not known with any certainty.

· Similarly,  the location, quantity, and costs of disposal of contaminated land are not known with any certainty.
In the case of separated plutonium and reprocessed uranium, the costs of disposition should be included in forward projections of cash flows, and in balance-sheets. It is important to note that it is not the re-categorisation itself which generates the costs - the costs were always going to occur, but poor forecasting and engineering optimism prevented the relevant managements from recognising plutonium and RepU as costs. The legal and regulatory framework must catch up with the underlying economic truth, and not vice versa. 

P
Liabilities for which BNFL has management responsibility (14.1 – 14.4)

Undiscounted Liabilities for which BNFL Group has management responsibility were nearly £35 billion at 31 March 2001. Of these over £20 billion were the financial responsibility of Magnox Electric, and around £3.8 billion the financial responsibility of BNFL Parent. Total liabilities at the Sellafield site were just over £24 billion. 

As noted, discounted liabilities at the Sellafield site increased by £1.9 billion after 31 March 2001, primarily due to reassessment of costs of conditioning and storing ILW at Sellafield. The wording implies that the increase of £1.9 billion is in discounted terms, since it is a provision. The corresponding undiscounted figure was not given. Typically, undiscounted waste management costs are about double the corresponding discounted costs. Thus the increase in undiscounted liabilities may have been about £3.8 billion, taking the current total to about £38.6 billion.

Thus, in less than 3 years from 31 March 1999 to December 2001, total undiscounted liabilities for which BNFL Group has management responsibility have increased from £27.1 billion to possibly about £38.6 billion, an increase of 42%. Given that there was no significant restructuring in this period, and that the revisions therefore represent mainly re-estimation of previously defined tasks, this is an alarming rate of increase.

BNFL Parent is responsible for managing all Sellafield site costs. However, much of the financial liability will fall to other organisations such as BE, UKAEA, MoD. In such cases, BNFL has the responsibility of calculating the appropriate cost allocations, which are then translated to charges. BNFL has already collected some of the corresponding charges, and expects to charge the rest in the future. 

For liabilities which fall to the UKAEA or MoD there is no contract, and the organisations concerned do not maintain a segregated fund. This means that a significant proportion of Sellafield liabilities is not covered by funding. 

Q
British Energy “Black-hole” liabilities (13.3)
A substantial proportion of the waste management liabilities at Sellafield falling to British Energy, scheduled to occur after reactors are shut down, are not presently covered by the BE Segregated Fund. Overall, there are significant risks that up to £5.0 billion of such undiscounted liabilities will fall to the taxpayer through BNFL. 

The taxpayer is being exposed to three separate risks, when  ideally there should be none.  

· first,  the risk that BE might not continue to stay in business;

· even if BE does stay in business, there is a second risk that the company might not invest sufficiently profitably;

· there is a third area of risk – that the company gets some returns from investments, but that there is competition for such returns between shareholders and long-term liability requirements (the Companies Act provides some protection in relation to this risk).

In general, it is impossible to correlate or cross-reference the liability figures in the BNFL and BE Reports and Accounts, because there are so many differences in convention. It is a clear priority that the presentations in the two accounts should be harmonised. 

R
BNFL Nuclear Liabilities: The £7 billion increase from 1998/1999 to 1999/2000


(15.1 – 15.4.)

Between 31 March 1999 and 31 March 2000, undiscounted liabilities for which BNFL Group had management responsibility increased from £27.2 billion to £34.2 billion, an increase of 26%, primarily as a result of a reappraisal of liabilities connected with decommissioning facilities at Sellafield. 

To analyse the £7 billion increase between 1998/1999 and 1999/2000, it is first necessary to subtract out the liabilities at the Magnox sites. If these are subtracted, then the overall increase at the Sellafield site between 1998/1999 and 1999/2000 was 35%, rather than 26%. Sellafield decommissioning liabilities alone increased by £5.0 billion, 94% of the original total of just over £5.3 billion. Reprocessing liabilities also almost doubled, and waste management hardly changed. 

A significant proportion of the increases in decommissioning and reprocessing liabilities have been allocated to “Other Users” such as UKAEA and MoD. Also, in the case of waste management liabilities, there has been a large and unexplained reallocation from BNFL to Other Users. BNFL seems to have allocated over £3 billion of future liabilities to other Government organisations, without this transfer being subject to any public scrutiny. Since these users do not have funds for liabilities in the conventional sense, the proportion allocated or reallocated may not be resisted as much as it would be in more rigorously funded circumstances. 

It might be asked whether such accountability issues matter in the long run. Allocation from BNFL to UKAEA and/or MoD is after all simply another way of saying that the Government will pay later. However, it does matter crucially in terms of appraising the overall viability of reprocessing and subsequent downstream waste management, the core of the BNFL business. 

S
Liabilities: Provisions, Levels of Funding, Levels of Coverage (16.1 – 16.7)

BNFL raises provisions for future long-term liabilities. These provisions are effectively incorporated in the prices BNFL sets for its services – and are passed on to the consumer via the charges set by the nuclear utilities for electricity. The provisions are charged to the P/L Account each year, and accumulated in the balance sheet. BNFL has been allowed to reinvest its provisions internally. This was a risky strategy, as there was and is no guarantee that the return on such investment would or will be sufficient to match the future liabilities. 

A true measure of liabilities funding is the Level of Coverage: the proportion of the discounted liabilities which is matched by a relatively liquid fund, and/or a secure expectation of future income. Firstly, the Level of Coverage indicates how prudently the consuming generation has set aside funds to meet future liabilities. A high Level of Coverage, with accurate provisioning charges and a secure segregated fund, represents good husbandry, consistent with Government objectives of sustainability. In addition, the Level of Coverage is a proxy measure for the profitability of the underlying operations  -  mainly reprocessing. 

The BNFL Level of Funding of 88% in 2001 is misleading on several counts. Most importantly, since the SSU is simply a promise that future taxpayers will pay for the future liabilities, it is misleading for BNFL to include the SSU in the Funding Percentage  calculations. It is especially disingenuous when BNFL drafting gives the impression that it is somehow BNFL’s operations (and implied profitability) which have generated the funds. This is certainly the impression given by the use of phrases such as “BNFL has set aside…” and  “earmarked” in the 2001 Reports and Accounts.

Whatever view is taken of the correctness of including the SSU, the BNFL method of presentation of Level of Funding in the 2001 Reports and Accounts masks the fact that nearly all the “Funding” has come from Magnox Electric. The SSU is explicitly stated to be payable to Magnox Electric plc, and Magnox Electric lists the SSU as such in its own accounts. In addition, much of the NLIP comes from the Magnox dowry or its interest. 

With the entirely reasonable assumption of excluding the SSU, only 38% of total Sellafield and Magnox site discounted liabilities are covered by funds. Similarly, if analysis is restricted to the Sellafield site, only 40% of discounted liabilities are covered by liquid funds. If the provisioning system were working as it should, this figure should be much closer to 100%. The rest of the liability bill will be picked up by the Government – ie the taxpayer – in the near or distant future. This gives an insight into the fundamental lack of profitability of Sellafield’s energy-related operations. 

T
Treatment of Liability Funds in the Accounts (17.1, 17.2)

In addition to the £370 million not retained by BNFL within the NLIP in 2000/01, it can be argued that £140 million provisions set aside in 2000/01 should also have been added to the NLIP.  This gives two estimates of the amount not retained in the NLIP in 2000/01: lower £370 million; upper £510 million. Both are more than the liabilities discharged by BNFL in 2000/01 at £333 million. 

The amount not retained in the NLIP exceeded the liabilities discharged in both estimates – by £37 million in the lower estimate, and by £177 million in the upper estimate. These sums appear to constitute a subsidy from the NLIP to operations. This subsidy is a minimum of £37 million; if a harder view is taken that provisions should have been added to the NLIP, the subsidy from NLIP to operations is £177 million. A corollary of this is that no cash is flowing in the reverse direction: from operational area of activity to the NLIP/liabilities area of activity. This corollary appears to contradict the BNFL argument that Magnox generation contributes to liabilities reduction in avoidable cost terms. 

This issue cannot be answered by analysing changes in recent BNFL ARAs, because of definitional changes, the effect of  the “exceptional items”, and the interplay between operational and liability activities. There is a clear need for separation of operational accounting from liability accounting. 

U
Immediate Policy Issues for Government:




Retrospective Audit of BNFL’s Accounts

(2.4, 2.5)

The major shareholder the Government, as represented by the Department of Trade and Industry, has not exerted sufficient oversight over BNFL accounts and/or financial procedures. Similarly, it is clear that regulators and other watchdogs have insufficient powers with respect to audit or investigation of BNFL accounts and/or financial procedures. This arises primarily because BNFL is a Public Limited Company; if BNFL were a non-Departmental Public Body, such as the UKAEA, such difficulties would be less significant.

The evidence accumulated in this Report strongly supports Friends of the Earth’s suggestion of June 2001 that BNFL Reports and Accounts be the subject of a special inquiry by the National Audit Office.

V
Immediate Policy Issues for Government: 

Establishing a  definition of “historic” or “legacy”  wastes (14.5, 18.1)

Increasingly, BNFL and Government use the term “historic” or “legacy” wastes. One of the main underlying issues is the need for closer scrutiny of the responsibilities for Magnox-derived wastes. BNFL is floating the idea that all Magnox reprocessing is a “legacy”.  

The definition of historic or legacy wastes should not be interpreted too widely. For example, it is important to establish that future reprocessing of Magnox and AGR spent fuel is not a “legacy of past political decisions”. Stocks of Highly Active Liquor, HLW, and separated plutonium will be increased substantially by further reprocessing - in fact, UK stocks of civil separated plutonium may almost double as a result of future reprocessing plans. 

The danger of following BNFL’s line of argument is obvious: legacy wastes = “Government financial responsibility” = “BNFL absolved from facing up to the full financial consequences of future reprocessing”. Clearly, in the case of Magnox, different definitions of the legacy are possible. Two possible examples are:

· legacy = Magnox up to about 1960 (mainly military imperative);  

· legacy = Magnox up to 1998 (prior to incorporation of Magnox within BNFL).

W
Immediate Policy Issues for Government: Review of THORP reprocessing (18.2)

The economic benefits under which the THORP justification was argued no longer apply. There may now be much lower economic benefits to set against the significant and continuing discharge detriments. Article 6(2) of the Euratom Directive states that the Justification of a practice should be reviewed if new information is acquired about the efficacy or consequences of the practice. It is clear that whatever view is taken of reprocessing profitability in the absolute, reprocessing is vastly less profitable than previously stated in the 1994 Justification of THORP. This seems to constitute “new information … acquired about the efficacy or consequences of” [the practice of reprocessing]. Since the original THORP justification was based solely on economic benefits, one would assume that the new information is sufficient grounds for requiring rejustification. 

The Justification of THORP reprocessing is inextricably bound up with the issue of SMP operation. There is no reason for THORP discharges, unless the SMP uses the separated plutonium. Similarly, there is no reason for the SMP to exist, unless THORP produces separated plutonium. THORP has considerable discharge detriments, SMP less so. But in the current logic, each practice assumes the other as an established fact with zero cost. In truth, both links in the chain might be losing money. It is clear that the Justification process should be applied to the “whole system” – to the combination of the two processes, THORP reprocessing and SMP MOX production.

X
Immediate Policy issues for Government: 

Review of Magnox generation and Magnox reprocessing 
(10.5, 18.3)

The current Justifications of Magnox generation and Magnox reprocessing are being taken separately. This is clearly illogical, and contrary to the spirit of the Justification Directive.  The Secretary of State could direct that the Justifications be taken together, as one item.

Whether the Justifications are taken separately or together, the crux of the issue lies in Magnox avoidable and unavoidable costs. BNFL still claims that income exceeds avoidable costs. There should be immediate and independent review of BNFL’s conclusion, with all of the relevant documentation put in the public domain.

It is clear that BNFL is concerned about the potential performance and throughputs of the B205 plant, but that the company continues to be 100% committed to reprocessing  Magnox spent fuel. This commitment is costing significant amounts of undocumented expenditure. For example, BNFL is investing significant research expenditure in possible  modification of THORP so that it could replace B205 as the reprocessor of Magnox spent fuel. There has been no discussion in the public domain of this decision to develop a new head-end at THORP, and it is not known how much it would cost. 

There is another procedural route through which the subject of Magnox reprocessing  could be reopened. Within the Sellafield Discharges Consultation, the Environment Agency (and therefore BNFL) demonstrations that Magnox reprocessing is the Best Practical Environmental Option (BPEO) are weak, and need revisiting.

Y
Immediate Policy issues for Government: 

Assisting BNFL to Reposition BNFL’s Business Strategy (12.7, 18.5)

The view has been expressed by commentators that BNFL’s current business strategy – of offering all possible nuclear services to all customers – may be too broadly based, and that it might be advantageous to the company to focus its expertise and experience on fewer business segments. In this spirit, and particularly with the US in mind, it might be advantageous for BNFL to focus its energy more on nuclear decommissioning and clean-up, and less on processes from the “pluthermal” economy such as reprocessing and MOX.

BNFL is a world leader in nuclear decommissioning and clean-up. This business segment is potentially huge in world terms, particularly in the US. As yet, however,  the segment is not profitable for BNFL. In 2000/01, on a turnover of £189 million, BNFL made an operating loss of £66 million before exceptional items, which converted to a profit of £100 million after taking exceptional items of plus £166 million into account.

BNFL has clearly been having problems with its estimation procedures for waste clean up contracts, especially in dealings with the US DOE ETTP contract, where BNFL had potential losses by 1999 of $150 million on a contract which was originally in 1997 at a fixed price of $292 million. 

Z
Immediate Policy issues for Government: 

Liabilities and the Liabilities Management Authority (LMA)  (17.3, 18.6)

This Report has raised a large number of crucial questions with respect to liabilities management., as currently practised by BNFL and others. It is recommended that the following 8-Step Liabilities Management Programme be set in motion immediately by Government. This 8-Step Programme would be separate from the recommended Government Reviews of the justification for future Magnox and THORP reprocessing (although the first 5 Steps would provide valuable supporting information for any such Reviews).

All analysis in the Programme  should be independently verified, and the results placed in the public domain. Note that the output of analysis will be costs of managing waste streams, in contrast to the current Waste Inventory Audit, which is concerned with masses and volumes of wastes. The Programme does not depend on the timing of an LMA – certainly it would be inefficient to commission an LMA without having carried out such analysis first.

1.
The full capital and operating costs of managing Sellafield should be recorded for each main facility or plant, and for all future plant.

2.
This information should be combined with the existing audit of waste volumes, to provide estimates of managing each individual waste type at Sellafield: (a) to a passively safe form; (b) to possible final deep disposal.

3.
These estimates must ensure adequate provision for escalations in ILW cost, because of further regulatory pressure, and/or increased estimates of possible ILW repository costs. Similarly, the estimates must ensure adequate provision for increased estimates of costs of disposal of HLW and/or spent fuel in a possible HLW repository. 

4.
A clear allocation of costs should be made between the 6 main “source” categories: BNFL Parent; Magnox; British Energy; foreign utilities; UKAEA; MoD. This would facilitate a transparent definition of  “historic” or “legacy” wastes, precisely defined such that current and future reprocessing would not be considered “legacy”. 

5.
There should be a full audit as to how much of the THORP-related asset base should be written down, in the event that it is demonstrated that waste management costs were not fully written into contracts with customers, and cannot now be reasonably passed on. 

6.
The risk to the taxpayer of the British Energy “black-hole” liabilities of about £5 billion should be investigated. 

7.
Sellafield’s operational accounts should be separated from the accounts describing liabilities and liability funding. In addition, for both operational and liability accounts, separation out of Magnox and THORP based components seems mandatory. 

8.
Ideally, properly segregated liability funds should be set up. The first priority is for the Government to ring-fence the existing NLIP to prevent subsidies to BNFL operations, and to assess whether BNFL should be allowed to sell off part of the Portfolio, and/or not reinvest investment income. There should be consideration given to setting up any future LMA with further segregated funds. 

Step 3 is essential before there can be any serious discussion of the economics of new nuclear build. Even if new nuclear stations are not tied to reprocessing spent fuel, the operators will still need to manage spent fuel, possibly ultimately disposing it in an HLW repository, and will generate ILW.

EXAMINATION OF BNFL REPORTS AND ACCOUNTS 

1.
DEFINITION OF TRADING ENTITIES

BNFL Parent

BNFL Parent company was formed as British Nuclear Fuels in 1971. Its main function is to be responsible for managing the whole of the Sellafield site. The company also owns and operates several other sites connected with various aspects of the fuel cycle, such as Springfields, and operates two Magnox stations, Calder Hall and Chapel Cross. 

Magnox Electric plc

Magnox Electric generates and supplies electricity from its operating Magnox stations: Bradwell (closing in 2002), Dungeness A, Sizewell A, Oldbury, Wylfa; and is also responsible for the following closed stations: Berkeley, Hunterston A, Trawsfynydd, Hinkley A.  The company was formed on 31 March 1996, from that portion of Nuclear Electric and Scottish Nuclear which were to be retained in the public sector, and not privatised as British Energy. 

1 April 1996 to 30 January 1998: the company traded as a separate company. Information on its activities in the year following the privatisation was reported in its “glossy” Annual Reports and Accounts (ARAs) 1997
;

30 January 1998 onwards: the company was incorporated into BNFL. From then on (1998 to 2001) Magnox Electric operations are included in the BNFL “glossy” ARAs. However, the entity Magnox Electric plc continues to exist as a BNFL subsidiary.  Magnox Electric plc still has to file its own ARAs with Companies House, and these exist for the four years 1998 to 2001. 

BNFL Group 

BNFL Group is composed of the BNFL Parent company, its subsidiary companies such as Magnox Electric and Westinghouse Electric, together with joint ventures and associated undertakings.

Announcement of Liabilities Management Authority (LMA)

The Secretary of State for Trade and Industry announced on 28 November 2001 the proposal to set up a Liabilities Management Authority.

“First, we are clear that it is only by managing the liabilities as a whole that we can achieve the necessary focus and strong strategic control and direction. I therefore propose to set up a Liabilities Management Authority responsible for Government's interest in the discharge of public sector civil nuclear liabilities, both BNFL's and the UKAEA's. 

I see the Liabilities Management Authority as providing the driving force and incentives to get on with the job of systematically and progressively reducing the hazard posed by legacy facilities and wastes. It will have a specific remit to develop an overall UK strategy for decommissioning and clean-up. 

The LMA will work in partnership with site licensees--at the outset, the UKAEA and BNFL--as well as the safety, security and environmental regulators, to achieve the most effective and safe means of discharging the liabilities. It will look to deepen the level and breadth of expertise in nuclear clean-up in the UK and to foster competition as a means of achieving that. Consistent with the need to ensure the highest safety, security and environmental standards, it will look to optimise the use of those skills by developing the opportunities for liabilities management, including the management of licensed nuclear sites. The LMA will look to develop a strong supply chain, and a skills base capable of sustaining the clean-up programme over the long time scale that is required. In doing so, it will build on the existing industry work force whose scientific, professional and engineering skills are widely and rightly recognised. It will operate in an open and transparent fashion. 

Secondly, to enable the LMA to exercise its role across the whole public sector civil nuclear liabilities portfolio, the Government now propose to take on responsibility for most of BNFL's nuclear liabilities and the associated assets. The most significant of those will be the Sellafield and Magnox sites. …Our current intention is that those assets will be transferred to the Government when we take on responsibility for the liabilities. Responsibility for the assets and liabilities associated with BNFL's commercial fuel, reactor services and international clean-up businesses will remain with the company. 

…

The establishment of the LMA and the transfer of assets and liabilities from BNFL and the UKAEA will require primary legislation. We will introduce a Bill at the earliest opportunity. A White Paper to be published next spring will set out in more detail our overall approach to discharging the UK's public sector civil nuclear liabilities. It will spell out the role of the LMA and how it is expected to operate in practice, and address a range of associated issues. It will complement the consultation process on long-term waste management arrangements that is currently under way and draw on the responses to it.” 

2. 
BNFL’S PAST CASH-RICHNESS AND INVESTMENT PERFORMANCE

This Section looks at the historical cash position of BNFL. It shows that up to the present day BNFL has nearly always been cash rich, and especially so in the 1990’s.  The effects of this on BNFL investment performance are investigated. The Section is divided into the following:

2.1
BNFL’s past cash-richness

2.2
Inferior BNFL estimation procedures and decision-making

2.3
BNFL’s monopoly power

2.4
Lack of supervision and regulation

2.5
Recognising the need for change in 2000


2.1
BNFL’s past cash-richness

Lack of exposure to normal commercial disciplines

Historically, BNFL has not had significant exposure to normal commercial disciplines in cost estimation and investment appraisal. This has been for a number of reasons: 

· From some time in the 1970’s to some time in the 1980’s, BNFL contracts with UK generating utilities (always nationalised industries) were on a “cost-plus” basis
. 

· BNFL had monopoly power over UK utilities
, with respect to the reprocessing of Magnox and AGR spent fuel. In addition, there was duopoly power (with Cogema of France) over foreign utilities wanting to rid themselves of their spent fuel.

· From the early 1980’s onwards, in recognition of the inadequacy of the waste management policy of “dilute and disperse”, the UK Government was increasingly willing to sanction and finance large capital investments in discharge reduction schemes.

Cash richness

In the 1990’s, this lack of exposure to normal commercial disciplines was exacerbated by the fact that the company became rich in available cash. There were three main reasons for this:

· From the early 1980’s onwards, utilities from Japan, Germany and elsewhere were increasingly willing to make massive advance payments for future reprocessing, to encourage BNFL to transfer spent fuel to Sellafield as quickly as possible (Section 3)
.

· In 1994 and 1995, BNFL received abnormally large payments from Nuclear Electric, totally unrelated to any services being provided at the time. It is possible that these payments were part of the process of preparing for the 1996 Privatisation: inducements to BNFL to acquiesce to lower contract prices for the nascent British Energy, to facilitate the BE flotation (Section 3). 

· In 1998 BNFL was merged with Magnox Electric. It thus gained access to the Magnox “dowry”, the remains of the Fossil Fuel Levy (FFL), which had passed to Magnox Electric in 1996. 
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Figure 2.1 plots a measure of BNFL’s cash richness in the period 1990 to 2001. The measure of liquid funds used is the sum of the balance sheet items: “Investments and short term deposits” and “Cash at bank and in hand”
. The values plotted do not include sums included in the Nuclear Liabilities Investment Portfolio (NLIP), as this is regarded as to some extent ring-fenced (see Section 6).

Figure 2.1 shows the build up of advance payments from both foreign and UK utilities, with the liquid funds reaching a peak in 1995. The Figure then shows the absorption of Magnox Electric in 1998, and the significant increase in liquid funds in BNFL Group, as the Magnox “dowry” is not immediately transferred to the NLIP. 

There was a significant fall in BNFL Group liquid funds from 2000 to 2001 - from £2636 million to £2161 million. Thus the net result of all BNFL’s activities in 2000/01, taking into account all exceptional items etc., was that total cash outlays exceeded cash inflows by £475 million. In Section 12 below, an attempt is made to interpret this statistic in the context of BNFL’s medium term cash position.

2.2
Inferior BNFL estimation procedures and decision-making

As a consequence of all the above, BNFL has often not had to raise capital on the normal commercial markets, and has always taken its major investment decisions in a cash rich environment. This allows engineering optimism, lack of accuracy in cost estimation procedures, and lack of accountability and control procedures for capital projects once they are under way. Such trends were confirmed in 2000 by the recently appointed Chairman of BNFL Hugh Collum, who was reported as saying “There is nobody at Board level with proper plc experience”, and that “this company is not good at forecasting, and not good at estimating.”
 A few examples are given below.

Cost escalation in BNFL estimates

Nuclear liability projects are commonly large, unique, and complex - in other words, the kinds of project which historically are subject to the largest degree of optimism/escalation. In 1997, Sadnicki/MacKerron provided an analysis of past nuclear projects within the UK, and showed that the minimum level of escalation had been around 30%, with many projects in the 100% to 200% range
. BNFL was and is an exemplar of such behaviour:

· BNFL 1988 ARA announced that the cost of decommissioning all its own plant (including reactors and chemical process plant) had risen from £438 million to £4605 million - an eleven-fold cost increase
.  

· Section 14 below describes how in the 2000 ARA long-term liabilities at the Sellafield site were reassessed, resulting in an increase of over £7 billion, an increase of nearly 40% of the original total in 1999 of almost £18.5 billion.

· More recently, it has been announced that the third vitrification line in the Waste Vitrification Plant has been completed at a cost of £320 million
. This outturn cost is more than 2.5 times the  1993 estimate of around £120 million (in current money values)
.
Poor estimation; foreseeable losses on long term contracts

An exceptional charge from the BNFL 2000 ARA shows both poor forecasting and naive contract negotiation with respect to risk-sharing:

“In 1997, BNFL Inc was awarded a $292 million fixed price contract by the DOE for the full remediation and recycling of waste found in three buildings located at ETTP. The company has incurred significant unanticipated costs and scheduling issues due to complex technical and contractual matters, which threatened the viability of the overall ETTP project. Based on an investigation by management to identify and quantify the overall effect of these matters, the company submitted several requests for equitable adjustment to the DOE on 28 October 1999 and 2 November 1999, that sought, among other things, the recovery of a portion of the unanticipated costs incurred by the company and the restructuring of the contract to provide a more equitable sharing of the risks associated with the ETTP project The company has not reached any agreements with the DOE on cost recovery or other contract restructuring matters at this time. As of 31 March 2000, the company has recorded a charge for potential contract losses of approximately $150 million. Negotiations with the DOE are ongoing.”

Thus on the ETTP contract, BNFL had potential losses by 1999 of $150 million dollars on a contract which was originally, in 1997, at a fixed price of $292 million. Escalation of over 50% in the first 2 years implies that the original estimation procedures were very poor indeed.

Poor investment decisions: the SMP

Using one example, it is simple to demonstrate how poor BNFL investment decision-making was in the 1990’s. The carrying value of the Sellafield MOX Plant (SMP) was £473 million at 31 March 2001. Section 11 below documents how a loophole in the Justification process has allowed BNFL to treat this capital expenditure as written-off or sunk. The Section also describes the long-running debate as to whether operation of the SMP will from now onwards result in a positive Net Present Value (NPV) of cash flows, even when the capital expenditure is considered sunk.  

The “Reference Case” for the SMP of Arthur D Little (ADL) showed an expected NPV of £199 million, not including sunk costs
. With the inclusion of “Downside Scenarios”, defined by ADL, the expected NPV reduced to £159 million. Inspection of the ADL NPV probability profile shows only a very small probability of an NPV greater than £300 million
. Even allowing for the unanticipated costs of the SMP standing idle since 1998, it is clear using BNFL’s own figures, that overall over its whole lifetime, the SMP will make a significant loss – the capital expenditure has not been economically justified. The SMP should not have been built, and BNFL investment appraisal procedures were either inaccurate or insufficiently risk-averse, or both
.

Change in behaviour when exposed to private sector disciplines

There is considerable evidence that investment behaviour changes on exposure to private-sector disciplines, with a move away from the systematic public-sector bias of baroque and capital-intensive strategies, offering poor or negative returns. The privatisation  of British Energy illustrates this well.   Before the 1996 privatisation, there was an intense debate on the economics of the proposed new twin unit LWR, Sizewell C.  On the one hand independent research by this author and colleagues showed that Sizewell C would be significantly uneconomic, while on the other hand, Nuclear Electric strongly advocated the new build, right up to the final preparations for privatisation. 

However, in 1996 it was necessary for the privatised British Energy - in many cases comprising the same individuals as the previous Nuclear Electric - to admit to prospective shareholders that current investment in new nuclear technology would be unprofitable
.  

Possible importance of continuing poor investment appraisal by BNFL

BNFL’s poor investment appraisal performance is particularly important, in the context of any attempt by the company to exploit the same planning loophole as was used for SMP construction, in the consideration of possible build of new reactors at existing reactor sites. 

2.3
BNFL’s monopoly power

The issue of monopoly power complicates the analysis. There are two issues to explore: whether or not reprocessing was economically sensible, in that it minimised the resource cost of dealing with spent fuel; and the extent to which BNFL exercised its monopolistic power to increase prices and income. If in the event reprocessing is shown to be (and to have been) not the minimum cost solution, then whether or not BNFL has made profits depends on how well it has exerted and utilised its historical monopolistic advantages. 

Whether or not BNFL has been an efficient monopolist, the important point now is that its monopoly power is on the wane. The company has now absorbed Magnox Electric, and should be deriving cost reductions through vertical integration (Section 8 analyses how well this is being achieved). The duopoly power (with Cogema) over foreign utilities is progressively weakening as the world-wide electricity market opens up, leading to greater competition from methods of spent fuel management other than reprocessing (see Section 12). 

2.4
Lack of supervision and regulation

The question arises as to the extent of supervision exercised by the main shareholder, the Government, and any other regulators or watchdogs. BNFL stated in 1990: 

“as a public limited company BNFL is not publicly funded, and is accountable to its shareholder … The shareholder enjoys its own system of checks and balances and also subjects the company to audit. The shareholder is also subject to audit by the NAO [National Audit Office], whose reports are considered by the PAC [Public Accounts Committee].”
 

“The Secretary of State [then for Energy – John Wakeham] is considered to be a Shadow Director of the company within the meaning of Section 741, Companies Act 1985.
”

Lack of supervision by the shareholder

In fact the shareholder exerts limited control or supervision. John Wakeham stated in 1990:

“BNFL is an  unquoted Companies Act company and its Directors are responsible for its management on a day to day basis. This includes the financial management of the company and its internal systems of control. [As] I have no responsibility for these matters …”

Such a stance is maintained by the current shareholder representative, the Department of Trade and Industry (DTI). This is confirmed, for example, in a comment from the DTI in a 1999 letter to FOE: “Neither … nor can the Department be expected to have detailed commercially sensitive information on the cost of reprocessing or other options.”
  The DTI approach seems to be a “hands-off” approach – as long as the dividend is satisfactory, the Government is satisfied. 

In evidence to the Trade and Industry Committee (TISC) in 2000, MacKerron pointed out the weaknesses in such an assumption:

“The fact that BNFL’s ‘dividend’ paid to Government has risen in the last two years – from £46 million in 1996/97 to £53 million in 1997/98 and £65 million – reflects nothing about underlying financial or economic performance, though it doubtless suits the DTI (the sponsoring Department) and the Treasury. The process seems to be that DTI and/or Treasury fixes roughly the dividend it would like, and BNFL’s accounts are organised so that it can be paid. If a company has over £6.5 billion in cash and Government would like approximately 1% of that sum in a gently rising annual dividend, it is not difficult to arrange – but the rising dividend reflects nothing at all about the company’s trading performance, or efficiency in using public funds.”

Lack of supervision by other regulators or watchdogs

In his evidence to TISC in 2000, MacKerron noted that in the case of BNFL there is no equivalent of OFWAT, OFGEN or OFTEL
. Neither the National Audit Office nor the Public Accounts Committee have significant powers with respect to BNFL accounts or financial procedures. For example, the Comptroller and Auditor General confirmed in 1988 that “the NAO has no powers to examine the records of BNFL”
. The PAC confirmed in 1990 that its “ … powers to investigate [BNFL] … severely circumscribed”
.

Call by FOE for NAO investigation into BNFL

In July 2001, Friends of the Earth called for BNFL Reports and Accounts to be the subject of a special inquiry by the NAO
. The evidence above strongly supports such a suggestion. First, a substantial strengthening of NAO powers and remit would seem to be required.

2.5
Recognising the need for change in 2000


Trade and Industry Committee

In its report issued in 2000, the Trade and Industry Committee was highly critical of the lack of supervision of BNFL exercised by Ministers, and observed that “it was only as they come to sell part of the company that a full understanding of its operations is being gained”.  The Committee called on the Government to improve its performance as a shareholder
.  

Responding, the Government described a number of measures to improve supervision, but stated that “the company must be allowed to continue to operate on an independent commercial footing without undue interference and control by Government”
.  New measures include a Business Group reporting to the Secretary of State, and financial modelling of BNFL by advisers.

BNFL itself

It is clear from statements made when releasing its 2000 Annual Report and Accounts that BNFL remains committed to the PPP process.  In the context of an announcement of major losses, the company’s Chairman stated that: 

“These poor results signal the need for change.  Transforming a government-owned organisation into a competitive company answerable to private shareholders was always going to be challenging.  However, the public private partnership process provides the opportunity for a fundamental review of the business.  Transformation is essential if we are to deliver a company capable of thriving in a more commercial environment.”

2.6
The Liabilities Management Authority

In November 2001, Patricia Hewitt, Secretary of State for Trade and Industry, announced the intention of setting up a Liabilities Management Authority (LMA) to manage all Sellafield liabilities. A White Paper is expected in Spring 2002. An eventual PPP of some BNFL activities is not ruled out.

The setting up of an LMA would not in itself necessarily solve the problems outlined in this Section 2. An essential prerequisite is a full enquiry into:

· the efficacy or otherwise of BNFL’s management and forecasting procedures in the 1990’s

· the efficacy or otherwise of Government and DTI oversight in the 1990’s

The results of such an enquiry would inform decisions about the structure and operation of an LMA.

3.
THE THORP CONTRACTS AND PAYMENTS TO DATE

Whether or not THORP is profitable depends crucially on whether the reprocessing contracts fully include all subsequent waste management costs to be incurred by BNFL. These subsequent waste management costs will include all process and storage costs, up to return of the wastes to the utility, or up to eventual disposal by BNFL, depending on the contract terms.  

As time passes, waste management costs can turn out to be appreciably higher than anticipated, from either unforeseen technical difficulties, original engineering cost optimism, increases in cost arising from changes in regulatory environment, or from all three. Thus profitability hinges on how accurately and how comprehensively BNFL estimated in 1994 the costs of subsequent waste management, and on the contract arrangements for risk-sharing. 

To investigate these questions, this Section documents the terms of the contracts as fully as possible, and investigates payments to date. The Section consists of the following: 

3.1
Contract Terms

3.2
Contract Tonnages

3.3
The THORP “Order Book” or Contract Value

3.4
THORP Cash Inflows up to 31 March 2001

3.5
Continuing importance of Advance Payments 
3.1
Contract Terms

3.1.1
Reprocessing of overseas LWR fuel

Types of Contract

The ways in which the overseas ‘baseload’ contracts were set up varies appreciably. They can be divided into three broad types:

· 500 tonnes were originally contracted before 1976 at fixed prices and without provision for return of wastes.  BNFL has to meet the resultant waste management costs and is reported to be budgeting for a loss on these contracts
.  
· A further 1000 tonnes were contracted before 1976 on a cost-plus-fee
 basis, but still without waste return clauses.  The division of waste management costs in this case is reported to be a matter for negotiation with the customers
.
· The remaining overseas contracts (around 3000 tHM
 “baseload” tonnages plus a few hundred “post-baseload”
) were on a cost-plus-fee basis between 1978 and 1989, with return of wastes
.
The cost-plus-fee contracts seemed particularly advantageous to BNFL at the time, although they may not seem so now.  This arose because of the essentially monopolistic character of the reprocessing services offered by the company in the late 1970s and 1980s
, combined with the pressing political needs of its main customer countries, particularly Germany and Japan. These factors put BNFL in a highly favourable commercial position in negotiating trading terms with customers, and BNFL secured advantageous payment arrangements, including substantial “pre-payments”. In principle, these enabled BNFL to cover costs, including unforeseen escalations, and to secure a significant profit margin.  

Payment patterns

The pattern of cash payments from foreign utilities to BNFL is complex, involving three main stages: a capital fee payable during THORP construction; payment on delivery of spent fuel to Sellafield; payment on reprocessing. In 1993, Berkhout assessed these three proportions as 60%: 10%: 30%
, but this was a broad estimate only, and has never been either further refined or refuted. 

Contract arrangements for allocations of risk

In its arrangements with foreign utilities, BNFL has opportunities for passing on cost escalations, although as described in Section 9 below, the utilities are starting to object forcibly to the prospect of any further increases.

3.1.2
Reprocessing of British Energy AGR fuel

Payment patterns

The labyrinthine arrangements for payments for reprocessing at THORP of AGR spent fuel were substantially renegotiated and simplified at the time of the 1996 British Energy Privatisation. The result is that BE currently pays BNFL approximately £300 million a year. The termination date is not explicitly declared, but seems to be set to decline broadly in line with expected AGR closures
. For example, back end payments (contracted plus uncontracted) expected by BE over the next 5 years are £1378 million, an average of £276 million a year; for the following 5 years they are expected to be £1134 million, an average of £229 million a year
.

Section 3.4.1 below describes how the contract arrangements may have been facilitated by abnormally high payments from Nuclear Electric and Scottish Nuclear to BNFL in 1994/95 and 1995/96. BE gained further advantages from another round of negotiations in 1997:  

“Of the £0.4 billion reduction in total projected payments referred to above, some £100 million is a backlog adjustment relating to fuel already burnt. This adjustment will be taken to the profit and loss account as an exceptional credit in 1997/98.”

Contract arrangements for allocation of risk

Also, the 1997 revisions made it clear that BNFL had absorbed most of the risk of cost increases, which might arise, for example, from regulatory reasons. BE was able to state: 

“We are no longer operating on estimates of liabilities but are looking at fixed costs.”
 …. “As a result of the new contracts, the proportion of back end fuel obligations covered by fixed price (index-linked) contracts has increased from 62% to 82% on a discounted basis.”

3.2
Contract Tonnages

TABLE 3.2: THORP ORDER BOOK: TONNAGES

as seen by BNFL in 1993 and 2000 (tHM) 
and as delivered and reprocessed by 31 March 2001



AGR
LWR
Total

“Order Book” tonnages as estimated by BNFL in 1993

[1]
1993: Estimated baseload
2158
4542
6700

[2]
1993: Estimated post-baseload
1850
1600
3450

[3]
1993: Estimated Order Book
4008
6142
10150

“Order book” tonnages as contracted in 2000

[4]
2000: Contracted baseload
2200
4800
7000

[5]
2000: Contracted post-baseload
3400
400
3800

[6]
2000: Contracted Order Book
5600
5200
10800

Spent fuel tonnages delivered to Sellafield, and reprocessed by 31 March 2001

[7]
1.4.2000: Amount delivered to Sellafield
?
4561
?

[8]
31.3.2001: Amount reprocessed
1282
1900
3182

Sources

Rows [1] to [3] : BNFL, The Economic and Commercial Justification for THORP, July 1993, para 4.2.1;

Rows [4] to [6]: RWMAC, The Radioactive Waste Management Advisory Committee’s Advice to Ministers on the Radioactive Waste Implications of Reprocessing, November 2000, p20, Table 3(b);

Row [7]: Author’s estimate, assuming all foreign baseload LWR in UK with the exception of 239 tHM still to come from Germany. The figure of 4561 tHM includes 2673 tHM from Japan, 645 tHM from Germany;  

Row [8]: CORE, BNFL & Reprocessing, The Deception of Customers Continues, June 2001, para 1.1 gives a sum at 31 March 2001 of 3182 tHM, of which 1900 is stated to be LWR.

There is a small increase in the expected tonnages from 1993 to 2000 from 10150 to 10800 tHM. This comprises two contradictory movements:

· Contracts for reprocessing LWR spent fuel from foreign utilities have declined slightly, following cancellations in Germany;

· Contracts for reprocessing AGR spent fuel from UK utilities – now BE – have increased as a result of the new BNFL/BE deal signed in 1997
.

3.3
The THORP “Order Book” or Contract Value

The contracts can be analysed in the following simple terms: Contract Value (£) equals Tonnage (tonnes HM Spent Fuel)  multiplied by Price (usually £/kgHM). Unfortunately, BNFL never declares prices of contracts. Average prices can only be inferred from back-calculation from rather general BNFL statements of Total Contract Value or the “Order Book”. 

Misleading statements on the value of the Order Book

BNFL statements - and Parliamentary answers - constantly stress the importance of the value of the THORP “Order Book”. For example, the Parliamentary answer given by Mr. Blair on June 9 1999 quoted contract values, as at 1999, of £12 billion
. Similarly, the BNFL evidence to TISC in 2000 confirmed that the Order Book, originally in 1994 worth £9 billion, has now grown to £12 billion
. The phrase is repeated in the BNFL 2001 “mini-Accounts”
.

Such statements were in important respects misleading.  To quote, as at 1999, contract values or income of £12 billion implies that this is future income, whereas most is in fact past income - much of the “Order Book” is now history. In addition, there is the obvious caveat that contract value/income gives no indication of profitability, and that costs must be deducted to obtain a profit figure. What is important in this context is future income and future profits
. 

Estimates of the value of the Order Book

Table 3.3 documents the changes which have occurred between the THORP Justification in 1994 and the year 2000. 

TABLE 3.3: THORP ORDER BOOK: TONNAGES, INCOME AND PRICES






estimate in 1993
estimate in 2000

Baseload period 1994 – 2005


Throughput
tHM
6700
7000


Contract Value
£ million
6000



Price
£/kgHM
896


Post -baseload period 2005 – approximately 2010


Throughput
tHM
3450
3800


Contract Value
£ million
3000



Price
£/kgHM
870


TOTAL (about 16 years)


Throughput
tHM
10150
10800


Contract Value
£ million
9000
12000


Price
£/kgHM
887
1111

Sources

Throughputs: as Section 3.2; Contract Values: BNFL, The Economic and Commercial Justification for THORP, July 1993, para 4.2.1; All average prices calculated by simple division.

End of baseload period as currently estimated by BNFL. See Section 9.2 below for comments.

Average prices

Thus the average price appears to have increased from about £900/kgHM to over £1100/kgHM. Perhaps three-quarters of this can be explained by escalations in money values. Otherwise, it is at first difficult to understand why the average price would rise at all. If there were a world “market” for reprocessing services, the long-term trend in prices would be downwards, to move towards prices of competing spent fuel management technologies. In addition, it is clear that in negotiations both before and after privatisation, British Energy was able to obtain significant price reductions, in return for  agreeing to the increase in AGR reprocessing tonnages.

The answer to the increase in average prices must lie in BNFL exercising cost escalation clauses in its contracts. Such cost escalation applies mainly to contracts with foreign utilities, since (as noted in Section 3.1.2 above) BE statements in 1997 show that in the BE/BNFL contracts, BNFL – the taxpayer – was now bearing the majority, if not all, of the cost escalation risk.

3.4
THORP Cash Inflows up to 31 March 2001 

The BNFL evidence to TISC stated: “THORP’s total order book relating to some 16 years of operation is valued at approximately £12 billion of which about half has been received and half is future income for BNFL.”
  So according to BNFL, THORP (by 2000) had received about £6 billion in revenues. Since the reference is to the £12 billion “Order Book”, it is assumed that both figures are in escalated money values. 

There are two possible methods of estimating payments on THORP up to 31 March 2001:

· assessing  cash payments from utilities to BNFL up to 2001;

· assessing amounts held in Advance Payment account(s), together with amounts drawn down by BNFL to Turnover.  

3.4.1
AGR Cash payments from utilities to BNFL up to 2000
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Figure 3.4.1 shows annual AGR payments to BNFL, up to 1996 from the BE Privatisation Prospectus
, and then from relevant BE ARAs
. Total AGR payments up to 31 March 2001 were £3755 million (or £4205 million if escalated to current money values).

Anomalous AGR payments in 1995/96 and 1996/97

Table 3.4.1 shows huge anomalous payments of £801 million in 1994/95 and £642 million in 1995/96. There can be no ready explanation based on “pre-payment” proportions, in periods when THORP AGR reprocessing had only risen to a share of the cumulative total of 681 tHM
. Elsewhere, this author and MacKerron have noted that the AGR pre-payments could be explained by inequitable allocations of future liabilities  between the taxpayer and the future shareholders of British Energy, in connection with the setting up of the 1996 Privatisation and the eventual terms of BE /BNFL contracts
. 

As a result of these prepayments, and of BE’s annual payments of nearly £300 million the cumulative AGR payments by March 2001 are significantly larger than the sum required by AGR baseload tonnages. Using the baseload tonnage of 2200 tHM from Table 3.2, and the higher price of 1111 £/kgHM in Table 3.3, the income to be expected from the AGR baseload would be £2444 million. Thus by 31 March 2001, BNFL had received 154% of AGR baseload income (172% using current money values).

Broadly, BNFL has already received income corresponding to the task of reprocessing AGR spent fuel up to about 2010. Of course, the true situation is more complex; payments both before and after 1996 may well have included elements for long-term waste management of products of reprocessing far beyond 2010.

Whatever components are in fact included in the payments, the situation is exactly analogous to that existing for LWR spent fuel for foreign utilities. BNFL has received large prepayments. The effects of this must unravel at some point in the future. A year will come when there is a waste management task to be performed and no corresponding income to match it from BE or elsewhere. This is discussed further in Section 3.5.

There is nothing wrong with prepayments per se. As always the question boils down to: has BNFL utilised the cash effectively in the intervening period? – has BNFL retained the cash and where appropriate obtained 2½ % real growth?

3.4.2
LWR Cash payments from utilities to BNFL up to 2001

For the THORP justification, BNFL said: “Down payments, loans and capital payments from customers to BNFL are in excess of £1.9 billion … this amount excludes some £400 million transport costs paid to date by customers for the transport of their irradiated fuel to Sellafield”
. It was always assumed that this £2300 million was from foreign utilities, although in fact AGR prepayments are not precluded. Unfortunately, information on any further cash payments from foreign utilities is not readily available in the ARAs. 

One method to estimate LWR cash payments to date is to assume that the Berkhout contract percentages described in Section 3.1.1 are broadly correct, and then apply them to the tonnages from Table 3.2. This is done in Table 3.4.2. 

TABLE 3.4.2: ESTIMATED THORP LWR CASH INFLOWS up to 31 March 2001

Assuming a payment pattern of 60% capital fee; 10% on delivery; 30% on reprocessing



tHM
Proportion
£ million

[1]
Total baseload
4800
100%
5333




Proportion as at 1.4.2001


[2]
Reprocessed
1900
60% + 10%+ 30% = 100%
2111

[3]
Delivered; not yet reprocessed
2661
60% + 10% = 70%
2069

[4]
Not yet delivered
239
60%
159

[5]
Total payments as at 1.4.2001

[2] + [3] + [4]
4339

[6]
Amount yet to be received

[1]  - [5]
994

Source:

Author’s calculations: tonnages from Table 3.2; computed price of £1111/kgHM from Table 3.3.

Thus, total estimated LWR payments up to 31 March 2001 were £4339 million.

3.4.3
Advance Payments, plus amounts drawn down to Turnover 
BNFL holds an  “Advance Payment” account. The immediate effect of the accumulated prepayments is to allow BNFL a very large rentier's income. Investment and interest income from Current asset investments is stated in the ARA 2001 as £157 million, of which £105 million is reclassified to turnover as “Financing income from long term contract advance payments”
.  In so far as such transactions will have been taken into account by BNFL in setting up the contract prices in the first place, the interest can legitimately be included in the THORP net cash inflows and accounting profitability. 

Each year, the BNFL ARA indicates a schedule of “Payments received on account”
, and also an item “Increase in advance payments” in the “Reconciliation of operating loss to net cash inflow from operating activities
. Table 3.4.3 shows the Advance Payments and Turnover values from 1994/95  onwards, and escalates Turnover to year 2001 money values.

TABLE 3.4.3: THORP ADVANCE PAYMENT AND TURNOVER 

1994/95 to 2000/01

[£ 2001 money values]



pre-1995
1995
1996
1997
1998
1999
2000
2001

Advance Payments Account

[1]
BNFL Parent

3970
4192
4342
4754
5725
5655
6079

[2]
BNFL Group

3970
4195
4349
3496
3876
4139
4565

Turnover, money values of year in question

[3]
AGR income 

197
183
139
149
85
599
549

[4]
LWR income

287
344
301
352
374



[5]
Total THORP

484
527
440
501
459



[6]
Cumulative
912
1396
1923
2363
2864
3323
3922
4471

Turnover, 2001 money values

[7]
Total THORP

561
596
486
540
482
614
549

[8]
Cumulative
1154
1715
2312
2797
3337
3819
4433
4982

Sources:

BNFL ARA Advance Payments Account eg ARA 2001, p67, Note 21;

ARA segmental information (THORP) for individual years, eg BNFL ARA 2001, p51, Note 2a, Spent Fuel and Engineering segment: “Sales to third parties” = £549 million. 

Row [7] is obtained from Row [5] by using an annual escalation rate of 2.5%.

From Table 3.4.3:

· Total THORP Advance Payments as at 31 March 2001 were £4565 million.

· Cumulative THORP Turnover drawn down as at 31 March 2001 was £4471 million (or £4982 million if escalated to current money values).
Figure 3.4.3 plots the trend in the Advance Payment account , together with the cumulative amount drawn down to THORP Turnover, in money values of the year in question. 
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Advance Payments are shown from 1991/92  onwards. The first total in 1992 is consistent with the statement made by BNFL in 1993 in the THORP justification. Up to 1998, it is not apparent how much of the Advance Payments Account is Magnox advance payments. This problem is solved by the incorporation of Magnox into BNFL in 1998; from then on we can be certain that the BNFL Group line shows only THORP advance payments, since any Magnox advance payments will be a transfer within the Group.

3.4.4
Summary of Results: Payments on THORP up to 31 March 2001 

Table 3.4.4 summarises the results of the calculations in the previous pages. In order to compare with the BNFL statement to TISC, it is necessary to use year 2001 money values.

TABLE 3.4.4: TOTAL THORP PAYMENTS up to 31 March 2001

Two methods of estimation; £  million in year 2001 money values

Method: cash payments from utilities to BNFL up to 2001



[1]
Cumulative actual AGR payments
4205

[2]
Cumulative estimated LWR payments 
4339

[3]
Total THORP payments up to 31 March 2001 = [1] + [2]
8544

Method: amounts held in Advance Payments Account; amounts drawn down to Turnover



[4]
Total  in THORP Advance Payments Account
4565

[5]
Cumulative THORP Turnover drawn down
4982

[6]
Total THORP payments up to 31 March 2001 = [4] + [5]
9547

Sources: Figure 3.4.1, Table 3.4.2, Table 3.4.3, Figure 3.4.3

Three conclusions follow from Table 3.4.4:

The two estimates are pleasingly close. In the years up to 31 March 2001, BNFL received somewhere between £8.5 billion and £9.5 billion (in year 2001 money values).

Neither of the estimates is consistent with the BNFL estimate to TISC of £6 billion up to 31 March 2000. This emerges as a rather vague number
. A possible explanation is that the £6 billion might in some way be limited to “core” THORP  reprocessing only. If this were true, it would merely support the thesis that BNFL takes too narrow a view of reprocessing in both public statements and possibly private thinking, and pays insufficient attention to associated waste management costs.

The total amount received by BNFL by 31 March 2001 of between £8.5 billion and £9.5 billion, was already roughly equal to the total “Order Book Value” for the whole of the baseload up to at least 2005 and possibly later. 7000 tHM at an average price from BNFL figures of £1111 kg/tHM would total between £7.5 billion and £8 billion. Within this overall level of prepayment, there is an imbalance between LWR and AGR which means that the level of prepayment on AGR is even higher. 

3.5
Continuing importance of Advance Payments 

The following arguments apply in the context of both THORP AGR and THORP LWR advance payments. They have particular force in the context of the huge anomalous AGR payments of £801 million in 1994/95 and £642 million in 1995/96 identified in Section 3.4.1 above. 

The prepayments are still important now. In the context of the overall stream of payments being made for THORP reprocessing, and in the context of the overall stream of operations which arise from THORP reprocessing, BNFL is receiving income relating to operations which will take place in 2005, 2010, or beyond. This is particularly apparent in the case of AGR prepayments.

There is nothing wrong with this per se – it is good business practice to make the customer pay early. But there are three important riders:

· Firstly, if the customer is a utility in the public sector, the interests of the taxpayer must also be taken into account.

· Secondly, it is important to keep in mind that much of the operational task is still to be carried out. This means that if the reprocessor is also in the public sector, it is essential to analyse what has been done with the cash, so as to ensure that it has not been frittered away. Such analysis is begun in the following Sections 4 and 5. 

· Thirdly, the element of huge prepayment dispels the illusion still prevalent in some Government, Civil Service, and academic circles, that THORP is a “cash cow” – an asset which has fully depreciated but is still operational, and can now be “milked” for ready earnings at relatively low operating cost. Accepting for the purposes of argument that THORP may once have been a cash cow, it becomes clear that the milk ran dry some time ago, whereas there are contractual obligations to feed the cow for some considerable time. 

4
TREATMENT OF TANGIBLE ASSETS

Much of the cash accumulated through Advance Payments in the 1990’s has been invested in capital construction of new tangible assets. This Section documents how tangible assets have grown in the last 10 years, and highlights the fact that much of this capital construction generates no income in itself. The Section also points out some apparent anomalies in how tangible assets are treated in the BNFL ARAs. Two separate possible examples of BNFL avoidance of depreciation charges are demonstrated, together summing to possible avoided depreciation of £182 million a year. The analysis is divided into the following:

4.1
Group Tangible Assets

4.2
Treatment of Assets in Course of Construction

4.3
Capitalisation of Own Work

4.4
Investment in THORP

4.5
Investment in the SMP and the Need for Capital Write-down

4.6
Expenditure on other plant at Sellafield (non-earning assets)

4.7
Overall assessment of Tangible Fixed Assets

4.1
Group Tangible Assets

Figure 4.1 plots BNFL Group Tangible Assets over the period 1990  - 2001
.
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Table 4.1 summarises the year by year changes in Group Net Tangible Assets, showing annual investment in each year and annual depreciation.

TABLE 4.1: BNFL GROUP NET TANGIBLE ASSETS: 1992 – 2001

(£ million)

Year ended    31 March
Total  net tangible assets(year start)
Additions in year 
Depreciation in year 
Total net tangible assets

(year end)


[1]
[2]
[3]
[4] = approx                        [1] + [2] – [3]

1992
3820
590
217
4221

1993
4221
521
236
4504

1994
4504
328
240
4412

1995
4412
327
314
4298

1996
4298
373
331
4339

1997
4339
365
270
4436

1998
4436
416
307
4748

1999
4748
580
412
5036

2000
5036
494
357
5120

2001
5120
418
358
5266

Source:

BNFL ARAs  eg 2001: p58 Note 11a.

See also footnote to Figure 4.1 on previous page.

BNFL Group Tangible Assets have increased from £3.8 billion to £5.2  billion over the period 1992 – 2001, an average net increase of over £140 million a year. In the same period, depreciation was running at around £300 million a year, and so new capital investment was in fact running at an average of around £440 million a year. 

Differences between BNFL Parent and BNFL Group

The values in Table 4.1 relate to BNFL Group. In the years following the Magnox incorporation, the corresponding values for BNFL Parent are higher. For example, in BNFL ARA 2001, the closing net book value of Tangible Assets for the Parent was £8372 million, rather than the value of £7196 million for Group
. It is not immediately obvious why accounting conventions are not being applied uniformly, or what is the significance (if any) of the apparently anomalous fact that BNFL Parent has a Net book value almost a £1 billion greater than that of the Group.

4.2
Treatment of Assets in Course of Construction

Each year a large proportion of BNFL new capital expenditure is classified within Tangible Assets as “Assets in course of Construction”. Each year, some of the previous years’  “Assets in course of Construction” are transferred into “Freehold Land & Buildings” or “Plant and Machinery.” Table 4.2 shows the corresponding values in each year since 1992. 

TABLE 4.2: BNFL ASSETS IN COURSE OF CONSTRUCTION: 1992 – 2001

(£ million)

Year ended    31 March
Assets under construction    (year start)
Additions

during the year
Transfers out        to land & buildings
Transfers out to plant & machinery
Assets under construction

(year end)


[1]
[2]
[3]
[4]
[5] = approx

[1]+[2]-[3]-[4]

1992
2245
590
21
119
2688

1993
2688
521
5
136
3060

1994
3060
320
1941
425
988

1995
988
326
326
288
691

1996
691
365
27
264
753

1997
753
365
12
125
968

1998
968
391
19
171
1161

1999
1161
437
51
126
1417

2000
1417
424
17
112
1729

2001
1729
225
0
-2
1960

Source:

BNFL ARAs  eg 2001: p58, Note 11a. 

Figure 4.2 plots Assets in the Course of Construction at year end from 1992 to 2001. 
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Figure 4.2 shows that at 31 March 1995, after THORP was transferred out, “Assets in course of Construction” stood at £691 million. Six years later, at 31 March 2001, the item stood at £1960 million. The underlying trends are as follows: 

· New work on “Assets in course of Construction” in the 6 years from 31 March 1995 to 31 March 2001 totalled £2207 million, an average of £368 million a year.

· “Assets in course of Construction” transferred out (to “Freehold land and buildings” and “Plant and machinery”) in the 6 years totalled only £922 million, an average of £154 million a year. There was no transfer out in 2001.

· As a consequence, in the 6 years an extra £1285 million (£2207 million minus £922 million) accumulated in “Assets in course of Construction” over the period, rising to a total of £1960 million by 31 March 2001. 

This £1960 million represents 37% of total net tangible assets. There is little explanation in the 2001 Accounts for this accumulation in “Assets in course of Construction”. The only facility specifically costed is the Sellafield MOX Plant (SMP) at £473 million
. 

Table 4.6 below gives detailed plant by plant analysis of Sellafield assets, with capital costs where these can be identified. From Table 4.6, two further facilities can be identified which are presumably still incorporated within “Assets in course of Construction”, in that they were not commissioned by 31 March 2001:

· Line 3 of the HLW Vitrification Plant at around £320 million;

· The Drypac Plant at around £400 million. 

This leaves around £770 million (£1960 less £473 less £320 less £400 million) with no ready explanation. BNFL should be requested to document exactly what facilities are contained in “Assets in course of Construction”.  

Resulting Avoidance of Depreciation Charges 

The accumulation of assets in “Assets in course of Construction” is significant, given that depreciation is not charged on “Assets in course of Construction”. If the £1960 million were transferred out immediately, then at 10% a year, depreciation charges of £200 million a year would have to be passed to the P/L. The question arises as to whether assets are being transferred quickly enough out of  “Assets in course of Construction” – it is surprising that so much of the “New Work” of £2207 million initiated from 31 March 1995 to 31 March 2001 has not worked its way through to commissioning. 

In particular, the recent announcement concerning the Drypac plant gives grounds for concern that an expensive investment is not being commissioned immediately:

“Drypac has been constructed at a cost of £400 million but commissioning of the new plant will be held up indefinitely as BNFL takes a fresh look at the way in which it will clear up the backlog [of nuclear legacy wastes]. 

‘Drypac is taking a breather’, said the company.”

It seems a curious use of scarce cash to build a £400 million plant, and then “take a breather”. Initially, the cash could have been invested in the NLIP rather than commencing construction of the plant, at least for the duration of the eventual “breather”. BNFL should therefore also be requested to document how long each facility has been in “Assets in course of Construction”.

To summarise, the underlying concern is that large quantities of cash are being invested in assets which will not in themselves bring any financial returns. To some extent, it would also appear that once built, some of these assets may not be being commissioned as quickly as they might be. These trends are reflected in accumulation of assets in “Assets in course of Construction”, which means that the true profitability position is obscured because appropriate depreciation is not charged to the P/L. For example, if the view were taken that 50% of the £1960 million should really be transferred out of “Assets in course of Construction”, then almost £100 million a year would be added to P/L depreciation.

4.3
Capitalisation of Own Work

BNFL capitalises a  significant amount of own work operating costs. Table 4.3 shows the values for the years 1991 to 2001, and compares them with “Total tangible assets”.

TABLE 4.3: BNFL CAPITALISATION OF OWN WORK OPERATING COSTS

1991 – 2001 (£ million)


[1]
[2]
[3]

Year ended    31 March
Own work capitalised
Total  tangible assets

(year end)
[1]  as % of [2]

1991
137
3820
3.6%

1992
182
4221
4.3%

1993
256
4504
5.6%

1994
238
4412
5.4%

1995
110
4298
2.6%

1996
119
4339
2.7%

1997
126
4436
2.8%

1998
150
4748
3.2%

1999
138
5036
2.7%

2000
143
5120
2.8%

2001
92
5266
1.7%

Source: Column [1] BNFL ARA eg 2001: p54, Note 3; Column [2] as Column [4] Table 4.1. 

Column [1] of Table 4.3 shows that own work capitalisations have been running at an average of £155 million a year, over the last ten years. Depending on the year, as shown in Column [3], this is usually between 1.5% and 3.5% of the total year end net tangible assets shown in Column [2]. Exceptions to this were in the years ending 1992, 1993, and 1994 when the percentages were 4.3%, 5.6%, and 5.4% respectively, perhaps associated with the completion of THORP. 

There seems nothing unusual for these capitalisations to be running at such a level in a company such as BNFL. What does give grounds for concern is that these own work capitalisations are most probably accumulating in “Assets in course of Construction”, and not being drawn down into tangible assets sufficiently quickly. As such they would represent significant and persistent undeclared operating costs associated with reprocessing.  

4.4
Investment in THORP

In Table 4.2 figures in italics/red show the completion of THORP in years ended 1992 and 1993, and its transfer out of “Assets in course of construction” in years ending 1994 and 1995. THORP is estimated at about £2.7 billion (£2366 million plus £614 million less two years normal transfers out at £140 million each). 

It is surprising that around 76% of THORP is transferred into “Freehold Land & Buildings” in Column [2], rather than the expected “Plant and Machinery” in Column [3]
.  Since 1994, annual depreciation on “Freehold Land & Buildings” has averaged 6%, whereas annual depreciation on “Plant and Machinery” has averaged over 10%. The latter figure is consistent with statements made by BNFL in the THORP justification process, that THORP would be fully depreciated over 10 years. Thus depreciation of approximately 4% (10% minus 6%) of 76% of £2700 million seems to be being avoided each year. This equates to about £82 million a year. This omission would be separate from and in addition to the omission identified in Section 4.2 above concerning Assets Under Construction. 

4.5
Investment in the SMP and the Need for Capital Write-down

The position played by the Sellafield MOX Plant in the asset base is anomalous. On 3 October 2001, the Secretaries of State announced their decision that operation of the SMP is justified. In the Justification process, it had been ruled that for the purposes of justification calculations of SMP economic value, capital costs can be considered sunk. Section 11 below gives a full discussion. Thus in the context of the Justification, the capital expenditure has already been “written off”. 

However, no write-off has occurred in the Accounts - as noted in Section 4.2 above, the carrying value of the SMP of £473 million is currently sitting as part of tangible assets in “Assets in course of Construction”. Indeed, BNFL claims:

“This facility has been included in the accounts at a current carrying value of £473 million which, from the results of a recent economic review, continues to be a supportable valuation.”

If the SMP were a normal commercially profitable plant, it would be expected that its carrying value of £473 million would then be depreciated in the normal manner. However, all parties in the Justification debate agree that the Net Present Value of future SMP operations will in no circumstances recover all of the carrying value. The estimate by Arthur D Little of Net Present Value of future SMP cash inflows and outflows is £199 million
, much less than the carrying value. Thus the BNFL view of “supportable valuation” in the above quotation is not supported by the ADL conclusions, and is highly questionable.   

In such circumstances, current accounting rules require an impairment or partial write-off of tangible assets, as confirmed by BNFL ARA 2001:

“The carrying values of tangible fixed assets are reviewed for impairment if events or changes in circumstances indicate the carrying value may not be recoverable… ”

Thus, even given the Justification decision, an immediate impairment or write-down is required to tangible fixed assets. An estimate for the minimum value of this impairment is £274 million, by subtracting the Arthur D Little “expected” value of £199 million from the carrying value of £473 million
. This figure must be compared with “Net assets /shareholders’ funds” of £251 million at 31 March 2001
, since declared negative in the November 2001 LMA announcement.

4.6
Expenditure on other plant at Sellafield (non-earning assets)

Table 4.6 documents examples in the public domain of BNFL capital expenditure from 1985 to 2001 on other plant at Sellafield, usually related in one way or another to the core Sellafield activity of reprocessing
. Several comments must be made in relation to Table 4.6:

· the list is not necessarily exhaustive in terms of plant included; 

· expenditure may be either new capital expenditure or refurbishment; 
· the list is not necessarily exhaustive in terms of total expenditure on one particular item of plant;

· quotes of costs will usually be in terms of money values in the year of the quotation;

· cost quotes may be estimates of future costs or quotes of outturn costs. 

Thus Table 4.6 is a preliminary assessment only from published sources (mainly BNFL). Even this preliminary assessment results in a list of expenditure totalling nearly £3500 million. All the plant is associated with either the management of product wastes downstream from reprocessing, or with the reduction of aerial or liquid discharges associated with reprocessing processes or downstream waste management processes. This estimate of almost £3500 million is undoubtedly an underestimate, since there are many rows of Table 4.6 where the costs are not known.

A partial corroboration of the above estimate of waste management assets can be obtained from a BNFL source. A.Coyle and G Bryan
 estimate “£2000 million spent since 1985; £1000 million still to come” – a total of £3000 million. Given that regulatory pressure has risen since 1998, this could be consistent with a figure of £3500 million or more in 2001.

TABLE 4.6: CAPITAL EXPENDITURE 1985 – 2001 AT SELLAFIELD RELATING TO REPROCESSING 

page 1 of 2


Code
Name
Cost £m
Source
Date/Start-up


Refurbishment of reprocessing plant

[1]
THORP
THORP Reprocessing Plant
?
 
?
Refurbishment

[2]
B205
Magnox Reprocessing Plant
90
1
1992
Refurbishment

[3]
B205
Magnox Reprocessing Plant
130
1
1995/96
Refurbishment

[4]
B205
Magnox Reprocessing Plant
5/10
1
annual
Refurbishment

Management of High Level Waste

[5]
B215 
HAL Tank Complex
?


New tanks, refurb.

[6]
B355/WVP
Vitrification Plant Lines 1 & 2
240
2
1991
HLW Vitrification

[7]
B355/WVP
Vitrification Line 3 
320
6
early 2002
HLW Vitrification

[8]
B355/VPS
Vitrified Product Store
33
1
mid/late 90’s
Vitrified storage

[9]
B311
Fuel Handling Plant HLW
315
1
1985
Decanning ponds

Management of Separated Plutonium/Reprocessed Uranium

[10]

Magnox PuO2 Store
50
7
1983
Broad estimate of cost

[11]

Magnox Extension PuO2 Store
50
7
2000
Broad estimate of cost

[12]

THORP PuO2 Store
50
7
1994
Broad estimate of cost

[13]

Reprocessed Uranium Store
?

?


Management of Intermediate Level Waste: Major Plant

[14]
B303
Salt Evaporation Plant
13
5
1985


[15]

Solvent Treatment Plant
60
1
1985


[16]
B389/EP1/MEP
Magnox Encapsulation Plant 
262
3
1990
ILW

[17]
EP2/WEP(?)
THORP Encapsulation Plant
280
4
early 90’s


[18]
B805/WPEP
Waste Packaging and Encaps. Plant

5
1994
Cost included in [32] – [35]

[19]
WTC
Waste Treatment Complex
?

?
Pu contaminated material

Sources:

1.
Data collated by CORE.. 

2.
BNFL Publication, The Vitrification Plant, 1991.

3.
BNFL News, November 1989, page 1.

4.
BNFL News, January 1992, page 6.

5.
BNFL Publication, Low Active Effluent Treatment Plant.
6.
Financial Times, 31 January 2001.

7.            F Barker and M J Sadnicki, The Disposition of Civil Plutonium in the UK, April 2000, pages 20 and 104.

TABLE 4.6: CAPITAL EXPENDITURE 1985 – 2001 AT SELLAFIELD RELATING TO REPROCESSING 

page 2 of 2


Code
Name
Cost £m
Source
Date/Start-up


Management of Intermediate Level Waste: Stores

[20]
EPS1
MEP Store
?

early 90’s


[21]

Other Magnox Encaps.Waste Store
?

mid 90’s


[22]
EDS
Engineered Drum store
?

1991
Pu contaminated material

[23]
EPS2
THORP EP Store
?

early 90’s


[24]
B399/MBGWS
Misc Beta Gamma Waste Store 
55
8
1989/90
Dry ILW (non PCM)

Management of Historic Wastes

[25]
BEP
Box Encapsulation Plant
?
 
?


[26]
Drypac
Drypac Plant
400
9

mothballed Dec. 2001

[27]
SIXEP 
SIXEP Export Facility
?
10
?
under construction in 1998

[28]
B38
B38 Retrieval
?
10
?
under construction in 1998

[29]
B41
B41 Retrieval
?
10
?
under construction in 1998

[30]
B241
B241 Retrieval
?
10
?
under construction in 1998

Discharge Reduction

[31]
LAET 
Low Active Effluent Treatment Complex:
600
5
1994
minimise reproc. discharges

[32]
B804/EARP
Enhanced Actinide Removal Plant





[33]
B384/SETP
Segregated Effluent Treatment Plant





[34]
EPSB
Effluent Plant Services Building





[35]
B808/EPMT
Effluent Plant Maintenance  Facility





[36]

Big Box Encaps Pl./Silo Sludge Sorting
340
1
late 90’s
decomm Windscale Piles

Management of Low Level Waste

[37]
B331/SIXEP
Site Ion Exchange Effluent Plant
140
5
1985
LLW

[38]

Drigg LLW Store
20
1
1988
1st concrete vault

Sources:

1.
Data collated by CORE. 

5.
BNFL Publication, Low Active Effluent Treatment Plant.
8.
BNFL News, June 1990, page 16.

9.           Whitehaven News, 13 December 2001.

10.         A.Coyle and G Bryan, Waste Management at Sellafield, Presentation to Cumbria C.C., 14 October 1998, page 8.

Importance of expenditures on ancillary plant

Most of the ancillary plants in Table 4.6 do not directly earn revenue. In so far as all these expenditures were foreseen and included in the reprocessing contracts and reprocessing prices, there is not necessarily a problem. In the nature of things, it is unlikely that all the expenditures in Table 4.6 will have been foreseen. For example in 1993, quoting 1990 estimates, BNFL cited “Associated Plant Capital Costs” of £0.85 billion (1989 money values)
.

For all elements of Table 4.6 which were not foreseen, the problem then becomes the extent to which the unforeseen cost elements can be passed on to the customer. As shown in the contract descriptions in Section 3.1, it is not always necessarily the case that BNFL can pass on unforeseen costs to its customers. Thus there is an inherent risk of escalations, of the Sellafield cost base, which cannot be matched by future income. 

However, regardless of whether costs were foreseen or unforeseen, and regardless of whether costs can be passed on to the customer or not, the situation remains that the waste management and discharge reduction plant at Sellafield represent a massive asset base, from which few direct future cash inflows will be received. It is a high priority that a complete list of such BNFL plant should be compiled by an external source and externally audited, the list to include both expenditure on original construction cost and expenditure on refurbishment

A recent example of continuing construction of non-earning assets

The following is a very recent example of BNFL initiating construction of a new plant without full open investment appraisal:

"The second potential alternative to the continued use of the Magnox Reprocessing Plant involves the reprocessing of spent Magnox fuel in THORP. This would require major modifications to THORP including the construction of a new fuel dissolution facility. BNFL has decided to undertake development for a small capacity route i.e. of the order of 20-30% of the current full Magnox requirement. BNFL has stated that it is to carry out sufficient development work on the option to enable a decision to be taken in 3-4 years time." 

The issue here is that 20 – 30% of the current full Magnox requirement might represent 200 to 300 tHM. This is hardly “small capacity”. There has been no discussion in the public domain of this decision; it is not known how much it will cost; and there is no indication that the alternative approach to such expenditure (for example, do not reprocess Magnox spent fuel) has been seriously considered.

4.7
Overall assessment of Tangible Fixed Assets

Thus the situation with respect to the Tangible Fixed Assets of £5 billion (ex FRS12) is not healthy in terms of future earning power. 

· Much of the earning power of Tangible Fixed Assets lies in THORP , but as Section 3 showed, much of THORP earnings up to 2005 (or later) have been received.

· £3.5 billion or more of Tangible Fixed Assets is plant associated with either the management of product wastes downstream from reprocessing, or with the reduction of aerial or liquid discharges associated with reprocessing processes or downstream waste management processes. Such assets do not earn any direct revenue, other than that which may or may not be incorporated in the general reprocessing price.

· There is a need to set up procedures so that significant BNFL capital expenditure on non-earning assets is subject to public scrutiny before the expenditure is initiated.

· Even though the operation of the Sellafield MOX Plant has been deemed to be “justified”, an immediate impairment  or partial write-down will be required of at least £274 million. 

· Given BNFL’s statement of its method of valuing assets, it is possible that a similar impairment or partial write-down should be made to the value of several of the waste management assets, to reflect the fact that these will not earn future income. This would push BNFL’s asset-liability balance into an even more negative position. It should be investigated whether this requirement for a write-down has been apparent for several years, and whether BNFL has contravened its own accounting policy in not carrying this out.

The next Section reviews another BNFL use of its THORP Advance Payment cash - purchase of companies in the US. 

5.
RECENT BNFL ACQUISITIONS OF NUCLEAR COMPANIES 

Section 2 demonstrated how BNFL was cash-rich in the 1990s. Section 2 also quoted the recently appointed Chairman of BNFL Hugh Collum, as saying “There is nobody at Board level with proper plc experience”, and that “this company is not good at forecasting, and not good at estimating.” This Section 5 looks at recent BNFL acquisitions of US companies, to assess how wisely a portion of the cash surplus has been spent. The Section comprises: 

5.1
Acquisition of Westinghouse 

5.2
Acquisition of ABB

5.3
Overall assessment of purchases of Westinghouse and ABB
5.1
Acquisition of Westinghouse

On March 22 1999 BNFL purchased, in partnership with Morrison Knudsen (MK), Westinghouse nuclear businesses. A new structure was agreed for the Westinghouse company, which now consists of three separate companies
:

· Westinghouse Electric Company: “BNFL will hold 100% of the Westinghouse commercial nuclear reactor business… Around 70% of this business is currently based in the US but in 1999/2000, over half of the commercial orders are expected to come from outside the US, a trend begun by the recent $90 million contract to upgrade instrumentation and control systems at the Ringhals nuclear power station in Sweden.”   … “Our existing fuel business, based at Springfields, is being integrated with the Westinghouse Electric Company.”

· Westinghouse Government Environmental Services Company: “BNFL will also hold 40% of the newly created [company], which will carry out non-defence related Government and Environmental work. MK will hold the remaining 60% of this business.”

· Westinghouse Government Services Company: “… will carry out US defence programme work and will be 100% owned by MK, although BNFL will hold a 40% economic interest.”

5.1.1
Cost of the Acquisition

The ARA 1999 Financial Review states:

“The Group’s share of the total consideration for the businesses acquired was £641 million, comprising cash of £48 million with the remainder being liabilities assumed. Total goodwill on the acquisition amounting to £546 million will be amortised over the next 20 years. The acquisition will significantly improve the Group’s operating profits over the forthcoming years.” 

Table 5.1.1 reviews BNFL’s presentation of the acquisition costs:

TABLE 5.1.1: CONSIDERATION PAID FOR WESTINGHOUSE  COMPANIES

£ million at 31 March 1999



Paid for

Westinghouse Companies
Acquisition 

cash outlay

[1]
Cash
48


[2]
Liabilities assumed
593


[3]
Total paid for Westinghouse Companies

641

[4]
Other costs associated with the acquisition

23

[5]
Total  Consideration

664

Source: BNFL ARA 1999,  p65,  Note 11. 

5.1.2
The Liabilities Acquired

Table 5.1.1 shows that the acquisition of the Westinghouse companies involved acquisition of £593 million future liabilities. In fact this £593 million is a “Book value” only, and it transpires that at some time during the acquisition “Revaluation” to a “Fair Value to Group” took place, due to “increases in contract settlement provisions to reflect fair values, and the write off of goodwill on historic acquisitions.”
  In all, at some time during the acquisition, the £593 million liabilities increased by £240 million to £833 million, an increase of 40%.

It is difficult to understand why page 65 of the 1999 ARA (as reproduced in Table 5.1.1) quotes the liabilities of £593 million, when the very next page makes clear that the revaluation results in revised liabilities of £833 million. There are two possibilities:

· It is possible that the revaluation was in progress during the acquisition. If this is true, then it is confusing for the ARA 1999 to quote figures before revaluation. 

· Alternatively, the revaluation occurred after the acquisition was completed. If this were true, this would reflect badly on BNFL management making the purchase, in that they would have agreed an estimate of liabilities with the seller, and then immediately after purchase discovered a new liabilities estimate which was 40% higher. 

5.1.3
Value of the Acquisition

BNFL definition of “Net assets acquired”

The 1999 ARA shows “Net assets acquired” of £339 million “Book value”, or £134 million “Fair Value to Group” after “Revaluation”
. Again this presentation of information seems poor, to the extent that it could be termed misleading. The calculation is predicated on adding to the assets an item: “Less book value of liabilities assumed as part of the consideration” of £593 million. 

An alternative definition of “Net assets acquired”

Table 5.1.3 recasts the figures. All the numbers in Table 5.1.3 come from the 1999 ARA, but their presentation is this author’s. 

TABLE 5.1.3: WESTINGHOUSE  ELECTRIC CO.  NET ASSETS ACQUIRED 

£ million at 31 March 1999



Paid for

Westinghouse Companies

[1]
Total tangible assets acquired
374

[2]
Liabilities acquired
833

[3] = [1] minus [2]
Net assets acquired
-459

[4]
Other costs associated with acquisition
-23

[5] = [3] + [4]
Total value of acquisition
-482

[6] = [5]
“Goodwill” acquired
+482

Source: 

Row [1]: BNFL ARA 1999,  p66 Note 11, sum of the 5 positive numbers in R.H. column, including Tangible fixed assets of £162 million;

Row [2]: BNFL ARA 1999,  p66 Note 11, sum of the 4 negative numbers in R.H. column;

Row [4]: BNFL ARA 1999,  p65 Note 11, as Row [4] in Table 5.1.1 above;

Row [6] is corroborated in BNFL ARA 2000, p62 Note 9.

Note: the figures in this Table were updated to a “Final fair value” in BNFL ARA 2000, p58 Note 11, but the differences are insignificant, and it is clearer to quote the values given by BNFL in the year of acquisition.

Table 5.1.3 reveals the following:

· The revalued figures, which are taken into the BNFL Consolidated accounts, show liabilities assumed at £833 million, covered by £374 million of assets. The “Other costs associated with the acquisition” of £23 million were used to purchase a company whose net asset value including liabilities was minus £459 million. 

· Taking into account acquisition costs of £23 million, a goodwill valuation of £482 million is required to balance the books. The value calculated in Table 5.1.3 is confirmed in a separate entry in the 1999 ARA, which confirms that the goodwill will be written off on a straight line basis over its useful life economic life of 20 years
.

The 1999 ARA gives no separate breakdown of the goodwill, which seems to stand purely as a balancing item. The question raised is obviously the future earnings potential from the tangible fixed assets of £162 million included in the £374 million of Table 5.1.3.  The assets themselves are loss making at the time of acquisition, a loss of £3 million in the period from 1 January 1999 to 22 March 1999, a £14 million loss in the year ended 31 December 1998
.  Because of the merging with Springfield operations, it is not possible to infer the profitability of Westinghouse Electric Company for the years 2000 and 2001.

5.2
Acquisitions of ABB

BNFL Annual Reports and Accounts 2000

The ARA 2000 describe the acquisition of ABB as follows
:

“On 28 April 2000, the Group completed the purchase of ABB’s commercial nuclear businesses … for $485 million (£300 million). The acquisition of ABB’s nuclear businesses involved the purchase of share capital of entities in the US, Sweden, Germany and France for cash.” 

“In the last financial year prior to acquisition, ABB reported turnover and profit before tax of approximately $500 million and $9.7 million respectively. The net assets of ABB, prior to any necessary acquisition accounting adjustments are $76 million, with purchased goodwill amounting to approximately $400 million.” 

The net assets acquired  of $76 million equate to £47 million. The “goodwill” of $400 million equates to £247 million. However, the BNFL ARA 2001 reveals substantial adjustments to these estimates. Table 5.2 describes the ABB acquisition data provided by BNFL, cast into the same format as was used for Westinghouse in Table 5.1.2

BNFL Annual Reports and Accounts 2001

TABLE 5.2: ABB: NET ASSETS ACQUIRED  BY BNFL

£ million at 31 March 1999



Paid for ABB

[1]
Total tangible assets acquired
281

[2]
Liabilities acquired
411

[3] = [1] minus [2]
Net assets acquired
-130

[4]
Consideration including associated costs 
-291

[5] = [3] + [4]
Total value of acquisition
-421

[6] = [5]
“Goodwill” acquired
+421

Source: 

BNFL ARA 2001, p61 Note 12a.

Row [1]: sum of the 5 positive numbers in R.H. column, including Tangible fixed assets of £62 million;

Row [2]: sum of the 4 negative numbers in R.H. column.

Thus, as in the case for Westinghouse, there is a discrepancy between the initial “Book value”  assumed for the liabilities - £245 million -  and the final “Fair value to Group” in Row [2] of £411 million.  Half the increase is in the “Provisions for creditors: amounts falling due within one year”. They  increased from an initial “Book value” of £24 million, to a final “Fair value to Group” of £106 million
. It is difficult to understand such a fourfold increase.

Further “acquisition” costs must also be taken into account. The ARA 2001 records an  “Exceptional items” cost of £40 million associated with restructuring after the ABB purchase:

“On 28 April 2000, the Group completed the purchase of ABB’s commercial nuclear power businesses for US $456 million (£291 million). As a result the Group has incurred costs of £40 million in fundamentally reorganising the acquired businesses and integrating them with the Group’s other fuel manufacture and reactor service businesses. These costs primarily relate to consolidation of facilities, relocation of people and equipment and reductions in workforce.”

ABB Profitability

In the four months January to April 2000 ABB made a post tax loss of £0.26 million, on a turnover of £83.8 million
. This follows the previous year’s small pre-tax profit of $9.7 million. It is difficult to reconcile such figures with the estimate of “goodwill” in Table 5.2 of £421 million.

5.3
Overall assessment of purchases of Westinghouse and ABB

The purchases of Westinghouse and ABB should be subjected to independent audit, in order to investigate whether what are ultimately taxpayers funds have been invested wisely. There are several grounds for concern;

· In both acquisitions, there appear to have been large increases in the estimates of liabilities being acquired, such increases appearing to become apparent immediately post-acquisition;

· Significant costs of reorganisation and consolidation seem not to have been considered as concomitant costs of the acquisition, but have been included as “exceptional” items in the profit and loss in following years;

· The two acquisitions involved purchase of significant amounts of “goodwill”: £482 million for Westinghouse, £421 million for ABB.  This “goodwill” constitutes most of the BNFL “Intangible assets” of £925 million.
 The value of the goodwill seems inappropriately high, when compared with the annual operating results of the companies. 

6.
TREATMENT OF LIABILITY SOURCES OF FUNDING: THE NLIP AND SSU

This Section describes two sources of funding available to BNFL for long-term nuclear liabilities, the Nuclear Liabilities Investment Portfolio (NLIP), and the Secretary of State’s Undertaking (SSU). Most of the NLIP, and all of the SSU, derive from Magnox Electric, comprising the “dowry” that came with Magnox Electric to BNFL in 1998. It was this dowry that made the incorporation of Magnox Electric into BNFL an attractive proposition to BNFL in the short-term, regardless of the longer-term liabilities. 

This Section 6 is concerned only with how these two sources of funding have recently interacted with the BNFL Profit/Loss Statement and the Balance Sheet. The Section raises questions concerning several aspects of how BNFL manages the NLIP. These questions, together with the issue of how valid it is to include the SSU in current ARAs, are discussed in Sections 16 and 17 below, under the general question of Level of Funding. This Section 6 comprises: 

6.1
The Nuclear Liabilities Investment Portfolio (NLIP)

6.2
The Secretary of State’s Undertaking (SSU)

6.1
The Nuclear Liabilities Investment Portfolio  (NLIP)

6.1.1
NLIP: History

“The nuclear liabilities portfolio of investments is to be maintained as a long-term fund which is earmarked to meet long-term nuclear liabilities as they fall due.
”

Much of the NLIP came with Magnox Electric in 1998, representing the remains of the “(Non-) Fossil Fuel Levy” (FFL) collected over the period 1990 to 1998, ostensibly to cover waste management liabilities
, but essentially to enable Nuclear Electric to trade and build Sizewell B. 

TABLE 6.1.1: FOSSIL FUEL LEVY: AMOUNT COLLECTED 1990 – 1998

Approximate uses made of Funds


Amount

(£ billion)
Approximate         %  of total

Total collected
8.5


Used mainly in builing Sizewell B, and some AGR refurbishment
1.8
21%

Used for discharge of nuclear liabilities as payments to BNFL.

3.8
45%

Amount left for Magnox Electric dowry
2.9
34%

Source: Adapted by author from:

M J Sadnicki, The Levy, Liabilities, Profitability and Privatisation, September 1994, p77.

Approximately £2.9 billion went from Nuclear Electric to Magnox Electric in 1996, and from Magnox Electric to BNFL in 1998. This is still shown in the Magnox Accounts as an “amount owed by the parent undertaking”  of £2879
.

Before 1997, none of the BNFL ARAs contain any mention of an NLIP, although  as described in Section 2, most showed substantial amounts of cash and relatively liquid assets. The 1997 BNFL ARA showed an NLIP valued at £640 million
. By the 1998 ARA, BNFL had absorbed some of the Magnox Electric dowry into the new NLIP, which was shown at £1421 million
, with the rest of the dowry still as liquid assets. By 1999 all the dowry had been absorbed, so that the NLIP stood at £3940 million
.

6.1.2
NLIP: Recent treatment by BNFL

BNFL Treatment of sale of part of Portfolio

Table 6.1.2 shows movements in the NLIP in the last two accounting years.

TABLE 6.1.2: SIZE OF PORTFOLIO: 1 April 1999 to 31 March 2001

(£ million)

BNFL ARA 2000 p60 Note 11f

[1]
Opening balance 1 April 1999 (restated)
3890

[2]
Net additions (reductions)
(83)

[3]
Amortisation of discount/indexation (Gilts)
80

[4]
Closing balance 31 March 2000
3887

BNFL ARA 2001 p63 Note 12f

[5]
Opening balance 1 April 2000 (restated)
3887

[6]
Net additions (reductions)
(141)

[7]
Amortisation of discount/indexation (Gilts)
69

[8]
Closing balance 31 March 2001
3815

The key rows are Rows [6] and Row [2], which show net reductions in the NLIP of £141 million in 2000/01, and £83 million in 1999/2000. 

BNFL Treatment of Profit on Sale of Fixed Asset Investments

Table 6.1.2 shows NLIP Book Values only. The Reports and Accounts for 2000 and 2001 also include in the Profit and Loss Accounts exceptional items “profit on sale of fixed assets investments”
  of £23 million and £25 million respectively. These represent realised capital gains on the NLIP. The year 2000 Accounts state “Proceeds from these disposals were immediately reinvested in the portfolio”
. No such reassurance is given in 2001. 

BNFL Treatment of Investment Income

Investment income from the NLIP was £213 million in 1999/2000, and £204 million in 2000/01
. These values are equivalent to annual interest of between 5% and 5.5%, which is broadly what would be expected in money terms. The income is passed to the P/L Account as part of “Investment Income” in the Consolidated P/L. However, the income is not reinvested in the Portfolio, as can be seen by inspecting Note 12f in the BNFL ARA 2001. 
6.1.3
Comments on BNFL Treatments of NLIP

Table 6.1.3 summarises the information above concerning changes connected with the NLIP in 2000/01. 

TABLE 6.1.3: CHANGES CONNECTED WITH THE NLIP IN 2000/01

£ million


Amount

Sale of part of Portfolio: Book Value
141

Profit on Sale of NLIP Investments
25

Investment Income
204

TOTAL
370

Source: 

BNFL ARA 2001 as referenced in Section 6.1.2.

A total of £370 million from the NLIP has been used by BNFL. At first sight it appears that sale of any part of the NLIP undermines the principles of long-term liability management. Similarly, at first sight it appears that profits from sales and also investment income should automatically be reinvested in the NLIP. Analysis of this question is continued in Section 17.1 and 17.2, under the general question of liabilities, provisions and funding.

6.2
The Secretary of State’s Undertaking (SSU)

6.2.1
SSU: History

The purpose of the SSU is to enable Magnox Electric to trade. The SSU was set up on the formation of Magnox Electric in 1996, and its terms were revised when Magnox Electric was incorporated into BNFL in 1998. The current SSU terms are as follows
:

“The Secretary of State’s Undertaking is an agreement between Her Majesty’s Secretary of State for Trade and Industry and Magnox Electric plc. The Secretary of State has undertaken to pay Magnox Electric plc £3700M together with interest at a rate of 4.5% above inflation on the outstanding amount. Payments commence in the year ending 31 March 2008 and cease in the year ending 31 March 2116.

The terms of undertaking provide for potential adjustments to the outstanding amount in two circumstances:

a. where actions taken by persons or bodies external to the BNFL group cause or may cause a reassessment of the nuclear related liabilities of the group attributable to the Magnox fuel cycle (Magnox liabilities). Magnox liabilities account for over 90% of the group’s nuclear liabilities.

b. where there is an adjustment to provisions as a result of downward revisions in the estimate of the cost of Magnox liabilities for reasons other than those covered by a. above.

General reviews in relation to a. above will take place at 1 April 2003 and every five years thereafter and special reviews may take place at any time if the financial impact of events between general review dates is significant.

Reductions in provisions falling within b. above are to be shared between the group and the Secretary of State (via adjustment of the outstanding amount of the undertaking) on a sliding scale with the maximum reduction in the undertaking being £800M escalated by 2.5% above inflation from 1 April 1998.”

Initial uncertainty over the finishing date of the SSU

It is clear that the SSU starts in the Financial Year 2007/08. However, in 1998 BNFL seemed unclear as to when the SSU payments might end. In BNFL ARA 1998, the detailed description of the SSU
 is exactly as given above from BNFL ARA 2000, with the final year date of 2116. However, also in BNFL ARA 1998, the Finance Director stated that the payments would be spread over an 8-year period from 2008
.  The ARA  1999 confirmed the 2116 wording
. 

The year 2116 seems to be the correct date, in that Magnox liabilities are expected to last until that date. However, the following question also arises:

Does the 4.5% real escalation apply to the outstanding principal of the Fund, in years following the first payment in 2008 ? 

Informal conversations with the DTI in 2001 indicate that no formal definition exists, but that current understanding is that the answer is probably Yes. It is possible to set up a simple spreadsheet covering Magnox liabilities and their supposed spread in time
. It soon becomes obvious that if: Yes - the 4.5% real escalation would continue to apply to the outstanding principal of the Fund in years following the first payment, then the SSU would increase to huge values, whatever the timing of the liabilities. On the other hand, if: No - then the SSU would exhaust at some time in the 21st century, with significant quantities (several billions) of Magnox liabilities still to be met. 

The exact year when the SSU would exhaust (without continuing 4.5% escalation) is dependent on a number of assumptions, and particularly on the precise phasing of the liabilities. With different assumptions, a spread of exhaustion dates is possible. The author’s current spreadsheet modelling indicates an exhaustion date between 2050 and 2070. The value of the “required principal” in 2008  is the most important parameter, and not the real escalation rate.  

Thus it seems that the terms of the SSU are not calculated on a completely rational basis. There is a possible implication that neither BNFL nor the DTI possess the sort of flexible models which are required to perform such iterative calculations, whereas one would expect both to maintain such models. There is evidence of a real lack of precision and understanding about how the SSU will work, on the part of firstly BNFL, secondly its auditors (in 1998) Ernst and Young, and thirdly its shareholder, the Government (DTI). This is of course, a key issue in  the context of setting up a Liability Management Authority.

How the terms of the SSU might have been decided 

In the P/L, the income from both the NLIP and SSU balance the valorisation of nuclear provisions – the increases to provisions which have to be passed through to the P/L in each year to reflect the movement from one year to the next. The two items which constitute revalorisation are:  “Removal of one year’s discounting”;  and “Changes in price levels”.

In ARA 2000, the balance is exact. The investment income of £213 million NLIP and £273 million SSU (totalling £486 million) exactly balances “removal of one year’s discounting” at £236 million and “changes in price levels” at £250 million (also totalling £486 million)
. In ARA 2001, the correspondence is almost as precise. Investment income of £204 million NLIP and £309 million SSU (totalling £513 million) balances revalorisation of £508 million
. 

One suspects that this is how the initial level of the SSU, and the real escalation rate, were originally decided in 1998. If so, it seems as if the wrong objective was taken. 

6.2.2
The SSU and Sustainability

Under the definition in Section 6.2.1, the SSU, while giving considerable comfort to BNFL, gives no such comfort to taxpayers.  It is simply a promise that taxpayers will pay for a large burden of liabilities. The SSU therefore acts against the desirable principle that as far as possible secure funds should have been built up as soon as possible, with charges borne directly by the owners of Magnox and/or its customers, in order to protect taxpayers in future generations from shouldering excessive liability burdens.  Such funds, if sufficiently large and well managed, go a significant way towards putting into operation the inter-generational equity aspects of the general Government principle of sustainability. 

More specifically, Government policy states: “Cost implications should be brought home directly to the people responsible - the polluter pays principle” 
. It is clear that the SSU is directly contradictory to this  “polluter pays” principle. 
6.2.3
The SSU: The Treatment of Interest 

The SSU is currently valued at £4531 million. Interest on the SSU was £309 million in 2000/2001
. 

As described above, this interest is also passed to the P/L Account, along with the investment income from the NLIP, as part of the item “Investment Income”. At first sight this treatment of the SSU interest seems dubious. No money has actually changed hands, and so the income is notional only. It seems odd to see such a notional item appearing in the P/L. MacKerron questioned the treatment in his evidence to TISC
. However, the approach may be defensible. As long as the Government maintains its commitment to escalating the SSU subsidy at 4.5% real, it is appropriate, in a formal accounting sense, that the annual increase appears in the P/L
. 

The question of reinvestment in the Fund, so crucial in the case of the NLIP, does not arise in the case of the SSU, since such “reinvestment” automatically occurs under the terms.  Also, the nature of the SSU means that it is not possible, before 2008, for BNFL to convert part of the SSU to cash, as is possible with the NLIP.  
7.
OVERALL BNFL PROFITABILITY

There are at least three levels of aggregation at which we can usefully study the profitability of BNFL reprocessing operations:

· Firstly, there is the profitability shown in the BNFL ARAs in the “Consolidated Profit and Loss (P/L) Account”. This shows the overall results for BNFL Group, and is relevant since reprocessing is the core activity at Sellafield. This level of aggregation is analysed in this Section 7.

· Secondly, the BNFL ARA 2000 introduce the business sector: “Spent Fuel Management”. This level of aggregation is analysed in Section 8. 

· Thirdly, it is possible to attempt to pin down the profitability of THORP itself through analysis of BNFL statements. This is done in Section 9. 

This Section 7 consists of the following;

7.1
Profitability: Turnover, Operating Costs; Operating Profit
7.2
Exceptional items

7.3
Mechanisms for observing the underlying profitability or lack of profitability

7.4
Operating Profit 1991 to 2001

7.1
Profitability: Turnover, Operating Costs; Operating Profit

Turnover

In the Consolidated P/L Account, some of the Turnover is brought down in the year from previous “Payments received on account”, and some is direct payments in the period from customers. Thus there is no way for an outside observer to divide the Turnover into its principle components: 

· payment on arrival of spent fuel and subsequent storage prior to reprocessing; 

· payment for reprocessing which has taken place in the year; 

· payment for part or all the waste management associated with past or present reprocessing.

Operating costs

Some operating costs equate to cash outflows in the year in question, and relate directly to the physical activities undertaken in the year. The obvious examples of these are “Employee costs” and “Raw materials and Consumables”. However, this does not mean that they necessarily vary with throughput. BNFL has stated often that reprocessing costs on a year by year basis are essentially fixed, with a small variable component; the proportion of costs which is fixed may be as high as 80% or even 90%.  

Other operating costs do not necessarily relate to the physical activities undertaken in the year in question. Examples of these are depreciation, provisions for long-term liabilities, and revisions to provisions (a more detailed account of how provisions, and their revisions interact with the P/L is given in Section 14). 

Operating Profit

Thus the operating profit is determined by subtracting the operating cost from the Turnover figure. It will be seen that because of the complex structure of contract payments, and because of the complexity of the arrangements for nuclear liabilities far into the future, it is quite difficult to obtain a fair assessment of the underlying profitability of BNFL operations. In particular, it is not necessarily very wise to try and infer too much from one single year’s ARA results.

Over a long steady period, these effects should balance out. If the company adopts a prudent and flexible policy with respect to: accruals for advance payment; provisioning charges; adjustments to previous years’ provisions; and depreciation; then over a series of years the P/L should give a good indication of the underlying profitability - or lack of profitability – of the services which are being sold. 

7.2
Exceptional items 

Unfortunately, the nuclear industry never attains a “steady state”. The 1990s have seen a continuous series of creation, redefinition, and winding up of companies involved, and of the methods of payments and contracts agreed between them
. There is hardly any year without a major reconstruction of the accounts going on somewhere. In the nature of things, BNFL has some flexibility and control as to how this information is presented, and how it interacts with the Profit and Loss Account and the Balance Sheet. The P/L operating profitability in an individual year can now be significantly distorted by such items. 

Exceptional items in 2000/01

As an illustration, the following exceptional items were cited in 2000/01:

“A £216 million gain resulting from an agreement with the MoD relating to loans made by BNFL to Nirex in respect of the MoD’s shares of wastes arising on BNFL sites to be consigned to the Nirex repository. As the operational date for the Nirex repository has now slipped by a number of years, the MoD has agreed to reimburse BNFL for these loans and associated costs up to 31 March 2001. It was BNFL’s policy to fully provide for these loans in the year they were made. 

A £51 million provision for foreseeable losses relating to the US Nuclear Decommissioning and Clean-up operations at BFS California and MSC in Tennessee. These are a consequence of the ongoing rationalisation and refocusing of activities in the US clean-up market.

A £40 million loss associated with the cost of fundamentally reorganising and rationalising the newly acquired ABB nuclear business in order to integrate it into the existing Fuel Manufacture and Reactor Services Business Group.” 
 

Exceptional items in 1999/2000

In 1999/2000, total exceptional charges amounted to £411 million before tax and comprised three major elements:

“A £113 million charge arising from the falsification of records in respect of MOX fuel … 

£125 million revision of previous years’ liabilities and £26 million write off (£151 million in total) to cover the impact of the early closure of Hinkley nuclear power station. The station will close 5 years earlier than planned. The entire financial impact of this decision, which includes accelerated decommissioning of liabilities and the write down of assets, has been charged in the current year.

A £139 million revision for foreseeable losses on long term contracts, a consequence of poor project evaluation and pricing. The contracts are associated with clean-up in the US and decommissioning in the UK.”

1999/2000: Early Closure of Hinkley A Power Station

In describing the exceptional item relating to early closure of Hinkley A Power Station, BNFL ARA 2000 and Magnox ARA 2000 use identical wording
:

“These costs relate to the following major areas:

· adjustments to station decommissioning provisions as a result of unwinding discounting assumptions;

· revised assessment of defuelling costs and timescales arising from premature closure;

· write off of residual carrying values of fixed assets and working capital;

· full provisioning against all lifetime spent fuel management costs.”

The only problem is that the BNFL ARA then gives a resultant figure of £151 million, while the Magnox ARA gives a resultant figure of £246 million. There is no obvious reason why this should be so. It is simple to envisage variations where the Magnox exceptional item might be lower than the BNFL figure (loss of several years’ profits on possible reprocessing), but not  vice versa.

7.3
Mechanisms for observing underlying profitability or lack of profitability

The primary method by which the outside observer can tease out the underlying profitability is to plot the operating profit over as many years as are available
. From Turnover, 6 different operating profit “bottom lines” can be defined. These are described in Table 7.3.

TABLE 7.3: DIFFERENT MEASURES OF BNFL PROFITABILITY

used in the BNFL ARA 2001 Consolidated Profit and Loss Account (p44)


Profit indicator
Relationship to previous line

[1]
Turnover


see Section 7.1

[2]
Operating (loss)/profit from continuing operations before revision of previous years’ nuclear liabilities
above less operating costs and expenses

[3]
Operating (loss)/profit from continuing operations


above after revision of previous years’ nuclear liabilities

[4]
(Loss)/profit P/L before investment income, interest and taxation
above plus (loss)/profit from joint ventures, subsidiaries, etc

[5]
(Loss)/profit  on ordinary activities before tax


above plus investment income, less interest payable

[6]
(Loss)/profit  on ordinary activities after tax


above less taxation

[7]
Retained (Loss)/profit  for the year


above less dividends, and

minority equity interests

Perhaps the two most important “bottom lines” are Row [2]: Operating (loss)/profit from continuing operations before revision of previous years’ nuclear liabilities; and Row [5]: (Loss)/profit on ordinary activities before tax. In ARAs 2000 and 2001, Rows [2] to [6] are given before and after inclusion of exceptional items, resulting in 11 profitability measures. Giving figures both before and after the inclusion of exceptional items, and the inclusion of the indicator in Row [2], were improvements introduced only in ARA 2000, and therefore are not available in earlier ARAs. 

Within the above presentation it is difficult to see the overall movements relating to liabilities. The changes in the liability estimates are shown in the move from Row [2] to Row [3]. Changes in provisions to reflect the removal of one year’s discounting and changes in price levels, and investment income, are included in the transition from Row [4] to Row [5]. 

The longer-term liabilities represent a fundamental component of the cost base associated with reprocessing, and it is therefore important to ascertain whether they are being adequately funded. If they are not being adequately funded, then the apparent profitability of reprocessing is being artificially enhanced. As described in Section 16, both the value, and the direction of change, of the Level of Funding are important. Unfortunately, as also described in Section 16, the “Level of Funding” is itself very difficult to pin down, due to changes and lack of clarity in the definition, cost uncertainties, and the vagaries of exceptional items.

7.4
Operating Profit 1991 to 2001

TABLE 7.4: DIFFERENT MEASURES OF BNFL PROFITABILITY

as given in the BNFL ARAs 1991-2001

Row from Table 7.3
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

[2]
Operating P/L from continuing operations
 
 
 
 
 
 
 
 
 
-242
-143

[3]
Operating P/L after revision nuclear liabilities
305
278
128
103
86
223
116
25
-62
-412
-135

[4]
P/L before investment income, interest payable
307
280
152
116
97
247
129
43
47
-359
-103

[5]
P/L before tax 

                                                
156
161
76
81
74
316
216
199
228
-337
-66

[6]
P/L before dividends and minority interests
139
146
61
76
45
-88
125
122
142
-261
-46

[7]
Retained P/L (after dividends)
86
91
33
49
0
-181
78
69
77
-262
-46

Source: BNFL ARAs Consolidated Profit and Loss Account in respective years, including exceptional items. Thus values for 2001 are from BNFL ARA 2001 p44, covering the financial year 2000/01. 

Figure 7.4 plots the same information in graphical form, excluding the measures in Rows [2], [4] and [6] in order to achieve greater clarity.
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The following conclusions can be drawn from the information in Table 7.4 and Figure 7.4:
· The overall trend is of gradually declining profits. Within this overall trend, the BE privatisation gave rise to anomalous results in 1995/96, and the start of THORP operations in earnest arrested the decline a little in 1997/98 and 1998/99. 

· Within this declining trend, BNFL moved to a loss-making position in 1999/2000. As a consequence, no dividend was paid to Government in 1999/2000 or 2000/01. Inclusion of corrections for the anomalies described in Sections 4 and 6 would generate an even more unprofitable position, and even more cause for concern.

· Without the exceptional payment of £216 million from MoD in relation to Nirex, the final “bottom line” in Table 7.4 Row [7] “Retained P/L” would have been a loss of £262 million – exactly the same as the previous year – rather than the value shown in the Accounts of a loss of £46 million. There should be independent scrutiny of how this £216 million arose, and why it is not shown as being put in the NLIP to increase the Level of Funding, as would intuitively seem appropriate.

· In 1989, the NAO concluded of BNFL: “the Company’s rates of return on capital employed are lower than those of large industrial companies in the United Kingdom”
. Section 4 has shown a significant increase in capital employed, and this Section shows that profitability is decreasing. Thus the NAO statement would be even more true today than it was 10 years ago
.

· Overall, current operating loss levels seem sufficiently serious to provide further support for  FOE’s suggestion that BNFL Reports and Accounts should be formally studied by the NAO
.

· One measure of profitability “Operating profit/loss” begins the 1990s higher than “Profit/loss before tax and dividends”. However, by the end of the decade “Operating profit/loss” is less than “Profit/loss before tax and dividends”,  crossing it in 1994/95. 

· The observations in this Section – and especially the issue of the £216 million payment from MoD - provide further strong support for the suggestion in Section 6 of separating operational accounting from liability accounting.

8. 
THE SPENT FUEL MANAGEMENT BUSINESS SEGMENT

The BNFL ARA 2000 introduced the business segment “Spent Fuel Management”, to conform with the business reorganisation, of all the assets on the Sellafield site, into the Spent Fuel Management Business Group (excluding the Calder Hall nuclear power station )
. ARA 2001 then introduced a further new categorisation, with a business segment of “Spent fuel and engineering”
. As a consequence, transactions relating to Magnox reprocessing operations were included in the Spent Fuel Management Business Group in ARA 2000, whereas in ARA 1999 they were included in the Magnox Business Group. This Section analyses the results for the business segment, and comments on whether the change in presentation has made matters more or less transparent. The Section consists of the following: 

8.1
Objectives of the BNFL/Magnox merger in 1998

8.2
The Spent Fuel Management business segment 1999/2000

8.3
Allocation of business segment costs between THORP and Magnox

8.4
Independent estimate of Magnox-related operating costs

8.1
Objectives of the BNFL/Magnox merger in 1998

When announcing the merger of BNFL and Magnox Electric plc in 1997, the DTI stated:

 “The principal aim of integration is to improve the current arrangements for managing public sector nuclear liabilities and drive down costs for the benefit of the taxpayer … The merger will create better incentives to reduce the costs of discharging Magnox liabilities. Integration will also bring together the technical and commercial expertise of the two organisations. These changes are expected for example to lead to improved utilisation of waste treatment plants, rationalisation of waste storage facilities across existing sites, and sharing of respective approaches to the decommissioning of irradiated facilities.”

In ARA 1999, the first full year in which BNFL had owned Magnox Electric, Magnox reprocessing was included with Magnox Generation. BNFL was upbeat about this, singling it out for special mention: 

“The year ended with improvements in cost management and profitability, following major restructuring to combine generation and reprocessing operations…”

8.2
The Spent Fuel Management business segment 1999/2000

Despite the above initial enthusiasm, the transactions relating to Magnox reprocessing operations were included in the Spent Fuel Management Business Group in ARAs 2000 and 2001
. In management terms the allocation of all of Sellafield under one manager is understandable. There are also many waste management facilities and processes which are shared between Magnox and THORP. 

Nevertheless, this inclusion of Magnox reprocessing in the Spent Fuel Management Business Group appears to be a retrograde step, for two main reasons: 

· The separation of Magnox generation from Magnox reprocessing may help to promulgate a perception that on a total avoidable cost basis Magnox generation produces net cash inflow, when in truth such generation may result in significant net outflows. This issue of the overall cash position of Magnox generation is addressed in Section 10.

· It is important to maintain an accounting distinction between Magnox and THORP, so that respective profitabilities can be assessed. The economic and political forces which drive the decision whether or not to continue reprocessing are too distinct, for Magnox and THORP reprocessing to live together under one roof. The rest of this Section 8 addresses this second issue. 

For illustration, it is preferable to use the figures from ARA 2000 rather than ARA 2001, to avoid the complication of the addition in ARA 2001 of an unknown component of “Engineering”. Table 8.2 summarises the results for the Spent Fuel Management business segment as reported in BNFL ARA 2000.

TABLE 8.2: BNFL SPENT FUEL MANAGEMENT BUSINESS SEGMENT

Operating results: 1999/2000 (£ million)

Turnover information

[1]
Total turnover

900

[2]
Internal sales

301

[3]
Sales to third parties
[1] – [2]
599



[4]
Operating profit before exceptional items 

100

[5]
Exceptional items

-123

[6]
Profit/loss before revision of liabilities
[4] + [5]
-23



[7]
Revisions to previous years liabilities

140

[8]
Net interest; net subsidiary corrections. 

26

[9]
Further exceptional item correction

7

[10]
Profit/loss after revision of liabilities
[6] +  [7] + [8] + [9]
150

Source:

BNFL ARA 2000 p48, Note 1a.

Rows [8] and [9] are inferred from other entries, and are not explicitly stated in the ARA. They represent the share of the Spent Fuel Management business segment of total figures stated in the Consolidated Profit/Loss Account on page 42.

Row [5] Exceptional item is predominantly the £113 million exceptional charge arising out of the falsification of fuel records from the MOX Demonstration Facility. 

BNFL has significant control over Row [7]. Overall, for the sum of the 4 business segments, the net change from Revision of last year’s liabilities is minus £45 million
, and yet this contains a plus £140 million for the spent Fuel Management business segment. It is not possible to work out from the BNFL ARA 2000 how this arises, although Section 15 below goes some way. 

At this stage it seems sufficient to note that the profitability figure of £150 million in Row [10] is not a good guide to the underlying profitability of the Spent Fuel Management business segment. Preferable indicators are Row [6]: “Profit/loss before revision of liabilities”, which shows a loss of £23 million; or Row [4] “Operating profit before exceptional items”, which shows a profit of £100 million. Which indicator is preferred depends on the view taken as to how “exceptional” the “exceptional items” are. 

8.3
Allocation of business segment costs between THORP and Magnox

The worst problem with the presentation of results in Table 8.2 is that the approach is not consistent between Turnover and operating costs. The total Turnover of £900 million is shown split between THORP and Magnox, at £501 million and £399 million respectively. The same split is not given for operating costs. It is only possible to deduce that total operating costs are £800 million: Row [1] Turnover £900 million less Row [4] operating profit £100 million.

Therefore, assuming that the £800 million represents a fair account of all Sellafield reprocessing and downstream-related costs, it is important to divide up the £800 million costs between Magnox and THORP. 

Table 8.3 shows two possible ways this could be done, illustrating two different underlying hypotheses: 

· Hypothesis A: Rows [1] to [3]: BNFL is achieving full Magnox vertical integration, such that  Magnox costs were exactly as sales at £301 million;

· Hypothesis B: Rows [4] to [6]:  BNFL is not achieving full Magnox vertical integration, such that Magnox generation is still subject to internal transfer pricing. For example, Magnox costs might have been £176 million.

TABLE 8.3: ALLOCATION OF TOTAL SPENT FUEL MANAGEMENT COSTS BETWEEN THORP AND MAGNOX (£ million)



Magnox
THORP
Total

Spent Fuel Management: Hypothesis A: Magnox costs are £301 million

[1]
Turnover 
301
599
900

[2]
Costs
301
499
800

[3]
Operating Profit
0
100
100

Spent Fuel Management: Hypothesis B: Magnox costs £176 million

[4]
Turnover 
301
599
900

[5]
Costs
176
624
800

[6]
Operating Profit
125
-25
100

Source:

BNFL ARA 2000, p48, Note 1a.

In Table 8.3 values in normal type (black) are either directly from the 2000 Report and Accounts, or can be easily inferred. Values in bold (red) represent the driving assumption of the particular hypothesis. Values in italics/blue show the results which follow from the combination of the figures taken from the Report and Accounts, and the hypothesis values assumed. 

The important result is the middle column (Row [3] or Row [6]) which show the resultant THORP profitability. 

· Hypothesis A: Rows [1] to [3]: THORP reprocessing makes a profit of £100 million

· Hypothesis B: Rows [4] to [6]: THORP reprocessing makes a loss of £25 million.

Possibility that Magnox transfer pricing enhances apparent THORP profitability

Thus if Hypothesis B were true, two problems would be revealed:

· BNFL is not achieving the full benefits of vertical integration, and Magnox reprocessing is still being charged an artificially high internal price, with some element of cost-plus
. 

· This artificially high internal price for Magnox would simultaneously help to conceal THORP unprofitability, or enhance THORP profitability. 

The problem is that we could infer either Hypothesis from the figures given in the Accounts. Thus, there is still insufficient transparency in the accounts, and it would appear that the accounting transfer of Magnox reprocessing transactions from the Magnox Group in 1999 to Spent Fuel Management Business Group in ARA 2000 and ARA 2001 was not helpful. 

Possibility that the Spent Fuel Management business segment does not include all relevant costs 
Study of the Magnox ARA does not help, since it is impossible to match up the values given in the Magnox ARA with those given in BNFL ARA. For example, the Magnox ARA 2000 seem to give a contradictory set of figures: expenditure in the year on Fuel Reprocessing & Waste Management was £189 million (from provisions) and £203 million (from creditors), totalling £392 million. This figure is much higher than “Internal Sales” of £301 million in Table 8.1. 

This seems to raise the possibility of a further Hypothesis C: that the “Spent Fuel Management” business segment results in BNFL ARA do not include all the costs which Magnox Electric consider to be “Fuel Reprocessing & Waste Management”, and that some are recorded in the “Nuclear decommissioning and clean-up” segment. If this were true for Magnox it could also be true for THORP. In such a case, not only would the introduction of the Spent Fuel Management business segment not have improved transparency, but it would also have been misleading.

8.4
Independent estimate of Magnox-related operating costs

Employee costs

BNFL employs 7031 employees on “Spent Fuel Management and Engineering”, and another 1192 “Corporate”
. The Magnox reprocessing line employs 1650 “direct” employees, and THORP employs 2600
. Subtracting these “direct” employees leaves about 4000 “Spent Fuel Management” and “Corporate”, which must be allocated between THORP, Magnox, and other activities. At the very most, 40% of this figure – about 1600 - might be allocated to Magnox. Adding back in the 1650 “direct” Magnox employees, an estimate of about 3250 Magnox-related employees is obtained. The average annual employee cost (wages, salaries, social security, pensions etc) was £39707 in 2000/01
. This gives annual Magnox-related employee costs of £129 million.

Other operating costs

A typical rule of thumb is that other operating costs (raw materials, consumables etc) equal  employee costs. This gives an estimate of annual Magnox-related other operating costs of £129 million.

Overall estimate of Magnox-related costs

Thus the overall estimate of Magnox-related operating costs is £258 million a year. This is a maximum possible estimate, and the Magnox-related operating costs might in truth be lower. However, internal sales to Magnox Electric in 1999/2000 were £301 million, about 17% higher than the maximum possible estimate. This could imply that the DTI’s objective of Magnox cost reduction through vertical integration is not being achieved as quickly as might be expected.

9.
THORP: CASH FLOW AND PROFITABILITY (2001 TO END OF BASELOAD) 

The previous Section 8 described how it is not really possible to separate out THORP profitability from BNFL information on the business sector “Spent Fuel Management”, especially if using a single year only. Despite these difficulties, in this Section 9, a closer focus is made on THORP operations only, while extending the time period for considering profitability from the start of operations in 1994 to the end of the “baseload period” in 2005 or later. In its statement to TISC in 2000, BNFL stated:

“So far we reckon we have made about half the £500 million that we expect to make in the baseload period and if we stop now we give up the £250 million profit we expect.”

This Section attempts to fill in some of the details surrounding the above statement. In doing this, the Section also addresses the question of whether  THORP is a “cash cow”, an asset fully depreciated, and with decommissioning fully provisioned, which can now be operated to generate income at low operating costs.

The Section uses much of the information given in Section 3 on THORP contracts and THORP payments to date. It consists of the following:

9.1
Definition Problems

9.2
THORP Baseload Period: Further Cash Inflow 

9.3
Possible extension of the THORP Baseload Period 

9.4
Future THORP Baseload Period Cash Outflows
9.5
Estimated Further THORP Baseload Period Net Cash Flow
9.6
Conclusions on short-term THORP cash flows

9.1
Definition Problems 

System Boundary for Activities Included

The system boundary for the activities considered should include all activities downstream from the core reprocessing activity. This includes:

· management of all downstream wastes: including management of ILW; management of Highly Active Liquor (HAL), vitrification, etc;

· storage of all “final passive form” waste forms (such as vitrified HLW glass blocks), which are not going to be returned to the source utility;

· return of waste forms which are designated for return to the source utility;
· final deep disposal of the waste form, if this is confirmed as the current policy, for all  wastes which are not going to be returned to the source utility;
· cost of any processes which are concerned with reduction of discharges to air or sea.

None of the above activities (with the possible exception of some return transport of wastes) generate any further income for BNFL. Thus all the above activities should be included in the “reprocessing price” set by BNFL to foreign utilities, and in the “reprocessing and spent fuel management” schedule of payments agreed with British Energy.

It is possible that BNFL may not have identified all the relevant costs when setting the reprocessing prices and schedules of payments. Such lack of cost recognition might arise through a “systematic corporate myopia” in which management were dazzled by the prospect of huge early income prepayments. In other cases, BNFL may not have identified the potential for cost escalation. As described in Section 3, some ability to pass on cost escalation to customers was built into the contract terms, but BNFL may now be finding that not all escalations can be handled in this way.

The analysis in this paper is on the basis of the widest possible system boundary for the activities included. No other system boundary makes sense. However, it must be remembered that when looking at past  BNFL statements on “profitability” or “costs”, BNFL may have been addressing a narrower system boundary closer to the reprocessing activity. This might have been deliberate – as part of a desire to represent costs as being low and profits high – or non-deliberate, a result of the “systematic corporate myopia” alluded to above.
Changes of system boundary by BNFL and Government

BNFL and Government sources often quote “direct” THORP costs, presumably costs specifically attributable to the reprocessing line. However, “direct” jobs are sometimes higher than this interpretation would imply.  In this paper, we wish to study all “THORP-contingent” costs which follow on from THORP reprocessing ( “THORP-contingent” would include and be much greater than the “direct” THORP costs). However, it appears unlikely that the BNFL and Government adjective “direct” includes all “THORP-contingent” costs in this way. 

Often, BNFL changes the system boundary arbitrarily, depending on the context. Thus, for example, in a context where the emphasis is predicting operational costs, “direct” SMP employment may be stated to be 400 employees. Alternatively, in a context where the emphasis is jobs supported in the local community, one can read that 1800 jobs are supported: this clearly covers “direct”, “SMP-contingent”, and possibly even “all SMP-related” jobs at Sellafield - where “related” means associated with some related activity but not necessarily following directly from -  jobs at Sellafield, together with local economic multipliers. 

Economic bases

There are two “economic bases” on which “profitability” can be analysed:

· Cash inflow and cash outflow, and the resulting net cash inflow or outflow. Cash inflow will comprise payments made to BNFL in the year in question. Cash outflow will comprise any refurbishment, employee costs, materials and engineering costs, allocation of overheads, and expenditures on waste management in the year in question. 

· Profit and Loss Account, showing income and expenditure for the year. Income includes those amounts drawn down from Advance Payments into Turnover. Expenditure comprises nearly all the cash outflows described above: refurbishment, employee costs, materials and engineering costs, allocation of overheads (the only exception is “expenditures on waste management in the year in question”). In addition, expenditure includes non-cash costs such as depreciation, and provisions charged during the year for future liabilities.
We do not know the precise rules by which BNFL allocates Advance Payments to “Turnover” in  individual years, and it is impossible to infer them. Therefore, the main concern here is not to understand “profitability” as shown in the BNFL Profit/Loss Account. Rather we look at net cash inflow or outflow for the rest of the baseload period, and then take into account any cash sitting in the “Advance payment” account, as described in Section 3
. 

9.2
THORP Baseload Period: Future Cash Inflow 

Following the analysis of Section 3, it is relatively straightforward to estimate future cash inflow over the remaining baseload years from 31 March 2001, using the BNFL estimate of 31 March 2005 for the completion date. 

Foreign utilities PWR

For foreign customers, cash inflows for the Baseload period, both to date and outstanding, were calculated in Table 3.4.2, and are repeated in Table 9.2.

British Energy AGR

For the moment, it is assumed that British Energy will continue to pay at about current levels for the rest of the Baseload Period (Section 12.2 introduces the possibility that BE might not maintain annual payments at such levels. The current level is in fact slightly less than £300 million a year. BE ARA 2001 gives for the next 5 years: £1249 million “Back end fuel costs contracted” and £129 million “Back end fuel costs uncontracted”  totalling £1378 million
. This gives an average of £276 million a  year.
TABLE 9.2: THORP FUTURE CASH INFLOWS

31 March 2001 to 31 March 2005: £ 2001 money values


Factor
Value
Units
Source

Foreign utilities LWR

[1]
Total baseload contract value
5333
£ m.
Row [1] of Table 3.4.2

[2]
Payments made up to 31 March 2001
4339
£ m
Row [5] of Table 3.4.2

[3]
Further baseload LWR cash inflow
994
£ m.
Row [6] of Table 9.2.1

British Energy AGR

[4]
Annual 
276
£m/year
as text above

[5]
Average income
4
years
as text above

[6]
Total baseload contract value
1104
£ m.
[4] * [5]

Total THORP

[7]
Total further baseload cash inflow
2098
£ m.
[3] + [6]

Thus the future Baseload Period cash inflow is estimated to be £2098 million, comprising £994 million from foreign utilities for LWR reprocessing, and £1104 million from BE for AGR reprocessing.

9.3
Possible extension of the THORP Baseload Period 

Friction between BNFL and foreign utility customers

There is clearly friction developing between BNFL and its foreign utility customers, whom Cumbrians Opposed to a Radioactive Environment (CORE) describe as Overseas Baseload Customers (OBCs). A recent report by CORE  summarises the situation as follows:

“OBCs dissatisfaction with THORP’s slippage in schedule became evident in December 2000 when BNFL admitted to the Sellafield Local Liaison Committee that they were in discussions with their customers over THORP’s performance.  In February 2001, BNFL’s Commercial Director, Spent Fuel Management wrote to customers apologising that THORP would not resume reprocessing that month as promised.

Leaked Minutes of a meeting between OBCs and BNFL at Heathrow on 18th September 2000 and a subsequent meeting on 23rd March 2001,  revealed the depths of OBCs dissatisfaction.  Further meetings were scheduled for 19th April and 16th May 2001.”

Lower Average Throughputs than Originally Anticipated

The main issue is that as a result of substantial operational difficulties, average throughputs at THORP have been much lower than the levels which BNFL had originally anticipated (various BNFL publications in the mid-1990’s discussed average annual throughputs of 700 tHM or even 900 or 1000 tHM). 

TABLE 9.3: THORP THROUGHPUTS: 1995 – 2001

tonnes HM



1995
1996
1997
1998
1999
2000
Sum 1.4.00
2001

[1]
Total 
65
208
408
781
461
877
2800
382

[2]
AGR 
28
89
175
335
198
376
1200
82

[3]
LWR 
37
119
233
446
263
501
1600
300

Sources:

Row1: (to 2000) Further Supplementary Evidence Submitted by BNFL to Select Committee on Trade and Industry, 0033010.ht, pp 3,4; 

Rows [2], [3]: Cumulative AGR and LWR totals at 1.4.2000 are as BNFL to RWMAC, The Radioactive Waste Management Advisory Committee’s Advice to Ministers on the Radioactive Waste Implications of Reprocessing, November 2000, p20, Table 3(b). Individual years use the same proportions. 

For 2001: CORE, BNFL & Reprocessing, The Deception of Customers Continues, June 2001, para 1.1 gives a sum at 31 March 2001 of 3182 tHM, of which 1900 is stated to be LWR.

By 31 March 2001 and the start of its eighth year of operation, THORP has reprocessed a total of 3182 tHM from the 7000 tHM of the baseload contracts. To compute the average throughput, the initial “ramping-up” years should perhaps be left out (although BNFL estimates in 1994 in fact failed to include “ramp-up” considerations). Since receiving approval from the UK Nuclear Installations Inspectorate for ‘full operation’ at THORP in 1997, THORP has averaged 625 tonnes per year
. 

BNFL extension of Baseload Period leading to Cost Escalations

The main problem with lower average throughputs is that they necessarily increase the baseload period, which in 1994 was defined as lasting for 10 years. Current BNFL calculations extend the baseload period to 11 years
. 

Many reprocessing costs are fixed (as BNFL often contend), that is they vary with time and not with throughput. This means that the extension to the 11th year increases costs by up to 10%. Certainly, 10% seems to be the level of increase which BNFL is attempting to pass on to foreign customers as price increases, by exercising cost escalation rights in the contracts. CORE report the foreign utilities as stating:

 “...  the next business plan will result in another increase of more than 10% in operating costs, mainly due to the projected 11th year of operation of THORP ..... such cost increases and uncertainties are commercially highly unsatisfactory and make it impossible to manage our own fuel cycle business economically, given the cost pressures we are under ”

CORE estimates of Revised Baseload Period

The CORE Report doubts BNFL’s projection of an 11-year baseload. 

“To meet BNFL’s revised Baseload completion date of March 2005,  THORP must reprocess an average of 955 tonnes per year and incur no further stoppages.  From past plant performance both are unlikely to be achieved. … A realistic assessment suggests an annual throughput for THORP of around 700 tonnes. This has been confirmed by BNFL as the likely target for the current year 2001/02.  At this annual throughput,  the Baseload would not be completed until September 2006 – 18 months later than advised to customers.”

Other factors which could extend the Baseload Period further

The CORE Report cites further reasons for possible extension of the Baseload Period. These include the Nuclear Installations Inspectorate projected vitrification production targets which - even if achieved - will constrain BNFL’s ability to meet its currently stated objective of annually reprocessing 1000+ tonnes of Magnox fuel and 955 tonnes of oxide fuel as per business plan. In addition, the CORE Report contends that BNFL’s revised Baseload completion date is endangered by requirements to control radioactive discharges from reprocessing and vitrification operations within current limits, and by the introduction of higher burn-up/shorter cooled fuel into THORP. The report concludes: 

“… a 955 tonne target [is] unachievable …   a 700 tonne target itself under threat, and the Baseload likely to be extended significantly beyond March 2005”
. 

Has BNFL  breached the contract terms?

The CORE Report quotes the foreign utilities as saying (in statements prepared for BNFL in advance of the September 2000 meeting): 

“ some of your customers believe that the situation is now becoming critical and are calling into question whether BNFL has breached the implied terms of the contract due to lack of performance in the areas of (THORP) reprocessing and vitrification ”

9.4
Future THORP Baseload Period Cash Outflows

9.4.1
Previous BNFL statements

Table 9.4.1 summarises statements (by BNFL and others) on likely THORP operating costs.

TABLE 9.4.1: VARIOUS ESTIMATES OF THORP OPERATING COSTS



Row
Cost Item
Source
£ bill. 1989 mv
£ million per annum

various mv
£ million per annum

2001 mv

Jackson 1990

[1]
Operations, R&D, Financing & 

Commission, Decommissioning Provisions
a
2.9



BNFL 1993 (still 1989 money values)

[2]
Decommissioning provision
b
0.3
30.0


[3]
Operations, R&D, Financing & Commission
[1]–[2]
2.6
260.0


1994 OECD/NEA (1992 money values)

[4]
Operating cost
c

252.2
318.3

[5]
Refurbishment
d

57.7
72.8

Inferred by MJS from BNFL 1993 

[6]
Operating costs
e

236.0
289.5

[7]
Refurbishment
e

50.0
61.3

Annual depreciation

[8]
Inferred from BNFL 1993 statements
f

260.0
319.0

[9]
Inferred from Section 4
g


204.0

Back-calculation from BNFL statement to TISC (2000) 

[10]
Cumulative Turnover to 2000
h

4325


[11]
Profit from BNFL statement
i

250


[12]
Accounting cost 1994/95 to 1999/00
[10]–[11]

4075


[13]
Average annual accounting cost
[12] / 6

679


Sources:

a: K G Jackson, BNFL, The Profitability of THORP, 7 November 1990;

b: BNFL, The Economic and Commercial Justification for THORP, July 1993,  para 5.3;

c: OECD/NEA, The Economics of the Nuclear Fuel Cycle, 1994, Table 3.1, p 113 (assumed to be 1992 money values): Estimates given are £145 million per annum for the reprocessing plant, and £107 million for all other activities and processes;

d: as above. Estimates given are £465 million per annum for the reprocessing plant, and £112 million for all other activities and processes. These are then averaged over 10 years;

e: M J Sadnicki, Future THORP Avoidable Cash Flows, April 1998.

f: BNFL, The Economic and Commercial Justification for THORP, July 1993,  para 5.3; and the BNFL statement that capital costs would be depreciated over 10 years.

g: Section 4.4;

h: Table 3.4.3 adjusted to year 2000 money values;

i: Select Committee on Trade and Industry, Minutes of Evidence, 30 March 2000, J Rycroft, Q 256.

Despite the somewhat diverse sources, there is a degree of internal consistency in Table 9.4.1. A broad conclusion is that cash outflows are around £350 million a year, in current money values - derived from Row [7] plus Row [8]. An alternative estimate of annual cash outflows derived from Row [5] plus Row [6] gives £390 million a year.

In addition,  depreciation is running at £204 million a year (Row [10]), less than originally anticipated, for the reasons explored in Section 4. Thus total “accounting” cost might be around £550 million up to around £600 million a year (£350 - £390 million a year plus £204 million a year depreciation). 

On the other hand, an alternative estimate in Row [14] derived from a BNFL statement to TISC in 2000, and from published Turnover figures, gives a rather higher figure. This assumes that the BNFL quoted costs are for the 6 accounting years from 1994/95 to 2000/01; if BNFL included operating costs from earlier years, then the estimate derived from the BNFL statement would fall to be more in line with the range of £550 million up to nearly £600 million a year.
9.4.2
Independent Current Estimate

Employee costs

BNFL employs 7031 employees on “Spent Fuel Management and Engineering”, and another 1192 “Corporate”
. The Magnox reprocessing line employs 1650 “direct” employees, and THORP employs 2600
. Subtracting these “direct” employees leaves about 4000 “Spent Fuel Management” and “Corporate”, which must be allocated between THORP, Magnox, and other activities. At the very most, 30% of this figure – about 1200 - might be allocated to THORP. Adding back in the 2600 “direct” THORP employees, an estimate of about 3800 THORP-related employees is obtained. The average annual employee cost (wages, salaries, social security, pensions etc) was £39707 in 2000/01
. This gives annual THORP-related employee costs of £150 million.

Other operating costs

A typical rule of thumb is that other operating costs (raw materials, consumables etc) are equal to employee costs
. Thus an estimate of annual THORP-related other operating costs is £150 million.

Increases in Vitrification Costs

The CORE Report highlighted that foreign customers’ dissatisfaction was not limited to the need  for THORP’s 11th year, but that the additional costs in respect of the WVP’s Line 3
 and the ‘well documented’ problems with vitrification were also contributory concerns.  “Minutes of the March 2001 meeting, produced by auditors Price Waterhouse Coopers also highlight as a major issue the time limit for customers’ exposure to the HAL store (HASTs) and vitrification costs”
.

Further Capital Expenditure and Refurbishment

Section 4 estimated that BNFL investment in new capital construction and refurbishment has been at around £430 million a year. It is necessary  to estimate the THORP-related share of this.

The extent of THORP operational problems to date is readily apparent from the information on throughputs in Table 9.2. This will have required considerable refurbishment. Typically one might expect refurbishment to be 3 to 5% of capital cost per annum. The total cost of THORP plus related facilities was around £2.7 billion, which would lead to an estimate of refurbishment of between £80 million and £135 million a year. It seems appropriate to estimate THORP-related refurbishment as currently running  at £100 million a year. This seems a realistic proportion of the above £430 million a year.  

The question now is whether these levels of POCA expenditure will continue to be required. The tenor of many of BNFL’s Press Statements since 1994 on THORP has often been: “the most recent set of operational difficulties was the last: a clear run is now expected.” The opposite view seems equally defensible: if in 2000/01, 6 years after opening, THORP still only achieved 382 tonnes, then there is little reason to expect a trouble free period in the next 4 years
. With THORP, the uncertainties are exacerbated given the CORE concerns described above, relating to introduction of higher burn-up/shorter cooled fuel into THORP over the next few years. 

Overall, it seems reasonable to assume that THORP-related capital expenditure (new and refurbishment) might continue at £100 million a year.

Overall net cash outflow

From the above, total annual THORP-related cash outflow might be about £400 million a year,  (£150 million plus £150 million plus £100 million).

9.5
Estimated Further THORP Baseload Period Net Cash Flow

The estimated cash inflows in Sections 9.2 can now be compared with the estimated cash outflows in Section 9.4, to obtain the estimated net cash flows for the THORP baseload period. 

It is immediately apparent that the THORP cash position is precarious. Four further Baseload Period years (from 31 March 2001) with costs at £400 million a year total £1600 million.  Five further years at £400 million a year total £2000 million.  These numbers are dangerously close to the expected cash income of just over £2 billion. It is clear that the remaining BNFL Baseload throughputs must be achieved to avoid THORP cash flow problems; there is  no further “slack” for anything else to go wrong.  Given the doubts raised by CORE with respect to possible further THORP operational difficulties, this presents a formidable risk. 

Admittedly, there is also almost £1.4 billion which can be drawn down from “Cash and short-term investments” of BNFL Parent
, as was shown in Figure 2.1. However, this seems to be the main source for meeting all other BNFL cash requirements, over the period 2000 to 2005. This cash must cover all the rest of the Sellafield activities which are not THORP-related. 

The problem is even worse than appears at first sight. As noted in Section 3, there is a persistent imbalance between LWR and AGR cash streams, which cannot be reconciled with the tonnages actually reprocessed. Total AGR payments to date already clearly cover up to a period well beyond the THORP Baseload Period. 

As described in Section 12.2, in 2000 and 2001 British Energy started to push for storage rather than reprocessing. In the BE submission to PIU, the company stated: “[the current payment to BNFL of] £300 million a year would be £50 million a year”
. The BE proposals must be taken seriously in that they represent considerable evidence from a major player that reprocessing makes little sense. However, it is clear that adopting the proposals would be catastrophic for BNFL’s short-term cash position.

BNFL statements to TISC in 2000 emerge as rather imprecise, “back of envelope” figures, and indeed as if the envelope is an old one. This is because it appears that the second £250 million could have been rather crudely derived by subtracting the “profits to date” of £250 million from the original  profit estimate of £500 million made in 1994 (itself from 1990)
. 

9.6
Conclusions on short-term THORP cash flows

In no sense can THORP be termed a “cash cow”. The conclusion must be that BNFL in fact has operational cash flow problems which can be identified now.

· In general these cash flow problems may not become readily apparent until possibly 2005.

· However, if anything further goes wrong with respect to increased operational problems with THORP, increased costs in HAL or WVP treatment, or increased expenditures required on discharge reduction, cash flow difficulties may arise before 2005.

· In particular, if British Energy’s proposals for reducing spent fuel management payments to BNFL are given credence, BNFL would run into cash flow problems within 2 or 3 years.

· After 2005 there is very little cash inflow in prospect at all, whereas there is still the prospect of tens of years of waste management costs. 

The next three Sections analyse BNFL prospects in the medium- and longer-term of retrieving this cash position.

10.
MAGNOX ELECTRICITY GENERATION AND SPENT FUEL REPROCESSING

This Section gives an overview of the costs associated with the combined Magnox activity of [electricity generation] plus [reprocessing and waste management of Magnox spent fuel]. The objective is to examine whether there is a financial case for this combined activity to continue.

10.1
Magnox Generation: Value of Sales and Operating Costs 

10.2
Magnox Generation: Operating Profit/Loss

10.3
Magnox Generation and Reprocessing: Net Cash Outflow

10.4
Should Magnox generation continue?

10.5
Possible alternatives to Magnox reprocessing 

10.6
Magnox Generation and Reprocessing: Business Scenarios 

10.1
Magnox generation: 
Value of Sales and Operating Costs

Figure 10.1 plots the annual sales of electricity (Turnover), and annual operating costs as shown in the Magnox ARAs from 1995/96 to 2000/01
. The sales figures for 1996 and 1997 exclude Fossil Fuel Levy Income. Operating costs in all years exclude exceptional items.
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10.2
Magnox generation: Operating Profit/Loss

Figure 10.2 plots the difference between sales and operating costs, showing the consequent profit/loss as shown in Magnox ARAs. Again, it should be noted that exceptional items are excluded. 
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Figure 10.2 shows in the three years from 1997/98 to 1999/2000, Magnox Electric made a small accounting operating profit, before exceptional items, of between £28 million and £38 million a year. However, in 2000/01, the accounts showed a significant operating loss of £189 million associated with significantly reduced electricity generation, at 10.8 TWh compared with 16.6 TWh in 1999/2000 and 20.1 TWh in 1998/99. Nearly all of this reduction in output was associated with the prolonged outage at Wylfa.

Even taking the Wylfa outage into account, there is something anomalous about the figures for 2000/01. Total provisions set aside (as included in Figures 10.1 and 10.2) were £68 million; whereas total liabilities discharged (mainly internal payments to BNFL) were £466 million
. 

There is no reason whatsoever to expect provisions to equal liabilities discharged – the former represent a provision for all the reprocessing and spent fuel management costs associated with the spent fuel actually utilised in the reactors in that year, while the latter represent the costs associated with discharging Magnox liabilities in one specific year. Nevertheless, the provisions might have been expected, in the steady state, to be closer to the liabilities in 2000/01.

These considerations are particularly important given that:

· the nuclear industry and BNFL have a history of underestimation of future liabilities, and therefore of under-provisioning (for example, Section 14 describes how BNFL liabilities increased by £7 billion in one year from 31 March 1999 to 31 March 2000);

· no provisions are made for storage and eventual disposition of such products of reprocessing as separated plutonium and reprocessed uranium. The disposition of separated plutonium in particular is likely to be very costly
. If provisions for such disposition had been made at the time, they would have reduced profits or increased losses in all years in Figure 10.2.

It is possible that the entire Magnox provisioning arrangements (together with associated SSU) have been specifically set so that Magnox Electric might show a small profit as in the years 1997/98 to 1999/2000. However, this notion of profitability is largely a consequence of the underlying accounting constructions, rather than a description of underlying realities. 

10.3
Magnox Generation and Magnox Liabilities Discharged: Net Cash Outflow 

With possible under-provisioning in mind, it is possible to construct the alternative description of what is taking place, by considering the net cash flow of Magnox generation and liabilities discharged year by year. Figure 10.3 plots the net cash flows associated with generation, reprocessing, waste management and decommissioning in the years 1995/96 to 2000/01, when all cash outflows in the years are subtracted from the sales figures shown in Figure 10.1. 

The costs for “Electricity Generation” are as Figure 10.1 with the following adjustments: depreciation is excluded; own work capitalised is added back in; provisions for future reprocessing and waste management are excluded.  Liabilities discharged during the year are then included in the cash outflows
. Figure 10.3 thus describes what the effect of Magnox activity is on BNFL year by year – while this is instructive, it does not measure directly the overall profitability of Magnox operations, because of the mismatch of the relevant operational timings.
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Thus as a result of the overall Magnox activity, cash is haemorrhaging at an alarming rate. The annual net cash outflow was just over £100 million in 1995/96, and has increased steadily to almost £600 million in the single year 2000/01. In this context, BNFL’s current expectation that current Magnox reprocessing and spent fuel management will continue at current levels up to about 2012 appears a daunting task. 

A full independent audit is required of the Magnox provisioning arrangements, and of the BNFL reprocessing and waste management charges year by year to Magnox in the period 1995/96 to 2000/01 (externally before 1998, internally afterwards). 

10.4
Should Magnox generation continue?

Given the high costs of spent fuel management for Magnox stations, the issue is whether the interests of the taxpayer are served by continued operation of these stations. It is difficult to determine the “true underlying reality” of current operations, except that we know it lies somewhere between the two extreme views:

· Figure 10.2 gives the view which may support continuing Magnox electricity generation: the accounting based” profitability from 1995/96 to 2000/01. Magnox Electric made a small accounting operating profit before exceptional items of between £28 million and £38 million a year in the 3 years from 1997/98 to 1999/2000, but made significant accounting losses up to £189 million in the other 3 years.

· Figure 10.3 gives the view which definitely does not support continuing Magnox electricity generation: the “net cash outflow” from 1995/96 to 2000/01. The net cash outflow was just over £100 million in 1995/96, and has increased steadily to almost £600 million in the single year 2000/01.

Value of the reactor assets

Future earnings should be reflected in asset value. The Magnox Electric ARA 2000 showed a revaluation of the asset value of all Magnox Electric’s reactors at only £6 million (sic)
. There was no corresponding revaluation in the BNFL Accounts. This surprisingly low figure was noted by Greenpeace early in 2001. This sum of £6 million appears to represent the discounted value of all future cash inflows less future cash outflows. Greenpeace wrote for clarification in letters to BNFL and Magnox (January 2001)
. 

A reply from BNFL provides some explanation
. The reply points out that the written down value of the Magnox stations in the BNFL Accounts is £185 million
, citing “practical and regulatory” reasons why the “[Magnox Electric] Accounts are not representative of the consolidated cash flows which are relevant in a BNFL Group context”. The reply also notes that the Magnox Accounts do not necessarily reflect the position with respect to avoidable and unavoidable costs.

Avoidable and unavoidable costs

The main problem in interpreting Figures 10.2 and 10.3 is that it is necessary to establish what proportion of the costs shown are unavoidable, ie would continue to be incurred even if Magnox reprocessing (or indeed Magnox generation) were to cease as soon as possible. BNFL’s case is that income exceeds avoidable costs.

This issue was addressed by Ernst and Young in 1993 on behalf of the DTI as part of the Coal Review, with the conclusion that Magnox avoidable costs were low enough to justify continued operation, and therefore to justify run-down of coal-fired generation and colliery closures.
 However, the cost estimates utilised in the assessment were not released to the public domain. The conclusions were disputed by this author, firstly in 1993 and then in evidence to TISC in October 1995
. 

When Magnox Electric became a separate entity, senior executives showed more concern:

“The additional costs of reprocessing spent fuel, which we incur because we are continuing to operate our stations, are a major hurdle to the economic argument for continued operation. It is vital that these costs - looming mountains that they are - are minimised.” ... “But the costs are going to rise sharply over the next few years as we move into the ‘avoidable’ element of the BNFL contract. Unless we make substantial improvements to our performance, we are not going to be able to justify continuing to operate all our stations.”

The integration of Magnox Electric within BNFL may have served to downplay these concerns again. However, as demonstrated in Section 8, there is no evidence of savings being achieved through vertical integration. Nevertheless, BNFL still claims that income exceeds avoidable costs. In Section 17.2 below this Report develops contradictory evidence – that Magnox avoidable costs exceed income. 

There should be immediate and independent review of Magnox avoidable and unavoidable costs, with all of the relevant documentation made fully available in the public domain.

10.5
Possible alternatives to Magnox reprocessing

Existing reactor storage facilities for Magnox spent fuel

The uranium metal contained in spent Magnox fuel and its magnesium alloy are highly reactive materials. Particular problems arise if the fuel has been wet-stored, including cladding degradation and the formation of uranium hydride, which can ignite in air. Thus in theory the last thing one would ever want to do with Magnox spent fuel is wet store it, since this sets up severe problems with corrosion. However, for historical reasons, the Magnox fuel cycle was designed with a wet discharge route and interim pond storage of fuel at reactors, in anticipation of early reprocessing.  An exception is the last largest reactor Wylfa, which operates with a dry fuel store. 

Existing facilities at Sellafield

All Magnox spent fuel (including Wylfa) is wet-stored when it arrives at Sellafield. Because of the problems with increasing corrosion, prolonged wet storage is not an option, and in general wet-stored Magnox spent fuel should be reprocessed as soon as possible.

The Dry Storage alternative to Magnox reprocessing

In principle, Magnox spent fuel could be dry stored pending direct disposal. Such dry storage would need to be in a carefully controlled environment, and would not be in line with the concept of passivity. However, the main case against prolonged dry storage hinges on the fact that if a policy of deep disposal is ultimately pursued, the dry-stored Magnox spent fuel would then subsequently have to be conditioned. Currently, no industrial-scale process exists to do this, other than reprocessing itself.  

However, contrasting with the mainstream view, other factors suggest that dry storage might merit closer examination.

· Economics: The bringing together of Magnox generation and Magnox reprocessing under one corporate roof at BNFL should encourage the search for avoidable costs;

· Discharges: The end of Magnox reprocessing would significantly reduce radioactive discharges, which is of considerable importance in the light of UK commitments to OSPAR; 

· Passive safety: There is considerable regulatory pressure to reduce stocks of highly dangerous liquid HLW.  Continued reprocessing adds to these stocks. 

Although accepting that securing an alternative to Magnox reprocessing was not a practicable possibility in 2000, RWMAC suggested that because of the sensitivity of the issue it should be addressed in the Government’s (then forthcoming) MRWS Consultation
. RWMAC noted that:

“there is no substantive evidence, because no major study has  been undertaken, as to whether change from reprocessing to dry storage would reduce or increase overall BNFL costs;

there is no substantive evidence, because no major study has been undertaken, as to whether the reduction in discharges to air or sea, through a change from reprocessing to dry storage, would be minor or substantial;

there has been no substantive study of whether the dry storage of Magnox spent fuel would pose greater or lesser problems than the storage of reprocessing products … [such as] the potentially unstable Highly Active Liquor”

10.6
Magnox Generation and Reprocessing: Business Scenarios 

Table 10.6 sets out possible Magnox Business Scenarios. Essentially there are two options for  electricity generation, and two for spent fuel management, giving four Business Scenarios in all. Future quantities of spent fuel are quoted from 1 April 2001 onwards.

· for electricity generation, the option is either to close all reactors immediately, or to conform to BNFL’s current Business Plan
;

· for spent fuel management, the option is either to reprocess all Magnox spent fuel, or to build a new dry store at Sellafield as quickly as possible, and use existing dry storage options as fully as possible (eg in-reactor storage of the final cores
, existing dry store at Wylfa). The second alternative of building a new dry store at Sellafield means it would no longer be axiomatic that if reprocessing in B205 had to stop, the Magnox reactors would have to close.

TABLE 10.6: MAGNOX GENERATION & SPENT FUEL MANAGEMENT 

BUSINESS SCENARIOS after 1 April 2001 (tHM)


Reactor Policy
Spent Fuel Policy

at reactor
Spent Fuel Policy

at Sellafield
Reprocessing
Dry storage

[1]
Close Now
Use existing wet stores


Reprocess
7400
-

[2]
Close Now
Dry store if possible;

eg in reactor, Wylfa
Reprocess if  wetted;

Build new dry store
1500
5900

[3]
BNFL current Business Plan
Use existing wet stores


Reprocess
11100
-

[4]
BNFL current Business Plan
Dry store if possible;

eg in reactor, Wylfa
Reprocess if  wetted;

Build new dry store
4500 - 6000
6600 - 5100

Source: 

Adapted from Barker/Sadnicki (2001) to reflect the passage of one more year from Barker/Sadnicki’s start date of 1 April 2000 to this paper’s start date of 1 April 2001. The Barker/Sadnicki estimate of 11500 tonnes was itself based on an e-mail from R Mrowicki, BNFL, 16 November 2000, and other BNFL sources. Barker/Sadnicki estimated that the 11500 tonnes could be divided into around 7500 tonnes for existing arisings (in store and reactor cores) and around 4000 tonnes for fuel load after 1 April 2000. 

The range in Scenario [4] for the quantity to be reprocessed depends on: 

· the lead time for constructing a dry store. It could take up to 6 years from now to overcome design and regulatory hurdles and develop the necessary dry storage facilities – although in this context it is worth remembering the technological and regulatory precedent at Wylfa;

· average throughputs assumed for the B205 reprocessing plant;

· use made of in-reactor dry storage of final cores;

· whether an extension to the Wylfa dry store might urgently be considered.

With these Scenarios defined, the current Magnox policy issues facing the Government as at March 2002 are reviewed in Section 18.

11.
THE SELLAFIELD MOX PLANT (SMP) 

Section 9 described how BNFL seems to be approaching a cash crisis. The crisis is really present today, but BNFL might be able to struggle through until possibly 2005. If anything further goes wrong with respect to increased operational problems with THORP, increased costs in HAL or WVP treatment, or increased expenditures required on discharge reduction, significant cash flow problems may arise before 2005. After 2005 there is very little cash inflow in prospect at all. 

This Section analyses whether the SMP, now that its capital costs are sunk, might contribute any net cash income. Although the SMP has been granted a licence to operate and plutonium commissioning started in December 2001, the arguments re Justification are included below as  Ireland is still pursuing various legal initiatives. The Section consists of:

11.1
History of the SMP Justification Consultation

11.2
The Justification procedure as applied to the SMP

11.3
Overall MOX “market” prospects

11.4
Recent SMP cost information from industry sources

11.5
Overall Conclusions on the SMP  
11.1
History of the SMP Justification Consultation

Article 6 of Directive 96/29/Euratom provides as follows:

“6(1) Member States shall ensure that all new classes or types of practice resulting in exposure to ionising radiation are justified in advance of being first adopted or first approved by their economic, social or other benefits in relation to the health detriment they may cause.

“6(2) Existing classes or types of practice may be reviewed as to justification whenever new and important evidence about their efficacy or consequences is acquired”.

The question of whether operation of the SMP was justified was referred to Ministers by the Environment Agency (EA) in October 1998, following an extended period of scrutiny of the application to commission and operate the SMP, involving two rounds of public consultation.  In June 1999, the Government initiated a further round of consultation to test the provisional view of Ministers that the balance of the argument is in favour of economic justification
. 

Subsequently, the company’s case was dramatically undermined by Japan’s suspension of imports of MOX from Britain, following revelations about the falsification of quality control data in BNFL’s MOX Demonstration Facility
. In March 2001 a further round of Consultation was initiated, to analyse a “New Economic and Commercial Case” as submitted by BNFL
. This round of Consultation differed from previous rounds in that the Consultants advising DETR, Arthur D Little (ADL) were required to produce a report taking into account all the submissions by consultees.  The ADL report was published on 27 July 2001
, and consultees were allowed one month for further submission.

During this period, this author and colleagues submitted a series of analyses to various rounds of the Consultations
. These submissions have consistently shown that SMP operation is very unlikely to generate sufficient income to cover future costs, and that Ministers should have very limited confidence in any evidence setting out an economic case for operation. 

Finally, the Secretaries of State announced in October 2001 a decision that operation of the SMP is justified
. FOE and Greenpeace challenged this decision in the Courts on 8/9 November 2001
. A decision in favour of the Secretaries of State was given on 15 November; an appeal from FOE and Greenpeace against this decision was dismissed. Plutonium commissioning began on 20 December 2001.

In November 2001 The Irish Government lost an international case against the United Kingdom, claiming that the UK had violated the UN Convention on the Law of the Sea.

In a separate initiative, N Ahern MEP, raised the issue of the SMP with the European Commission. She has discussed the SMP with Competition Commissioner Monti in the context of State Aid, partly on the basis of findings in Version 1 of this report
.

At the time of writing (March 2002), Ireland is pursuing further legal options
:

· Arbitration proceedings started in June 2001 under the OSPAR Convention, intended to obtain certain information on the MOX Plant which the UK Government has refused to provide;

· The Irish Government is also drafting papers with a view to taking a separate case against the UK in the European Court, claiming that the UK is in breach of the Euratom Treaty.

11.2
The Justification procedure as applied to the SMP

Sunk costs

Under the “groundrules” which have prevailed in the Justification process for the SMP, sunk costs have not had to be justified. The danger of a “sunk costs” treatment is summed up by Walker as follows:

“This gives rise to two common perceptual traps. One is that the investor can ignore the past when considering what to do next, or may even be justified in regarding the past as having delivered a free good for use in the future. The outcome is often ‘that good money is thrown after bad’. The other trap is that continuation is perceived to be easier and less risky in political and organisational terms than retreat, when it may in reality be more difficult and more risky: better the path you think you know than the one you do not know. Taken together, the result is the common and sometimes calamitous problem referred to on occasion as ‘escalation of commitment’, the American intervention in Vietnam being a notorious example.”

Thus in the SMP Justification, sunk costs were excluded from Net Present Value calculations, leading to a curious economic logic. It is agreed that the SMP cost at least £473 million. This practice  is deemed to be justified, even though the NPV of future earnings is on ADL’s reckoning at most £199 million, and with “downside risk” £159 million
. 

The effect of this in terms of the necessary “write-down” or “impairment” which is necessary in BNFL’s Accounts is discussed in Section 4.5 above.
By excluding sunk costs, the Government has in effect never tested the possibility that the generic practice of MOX production may not be justifiable. This is clearly counter-intuitive
, and the current decision sets a very dangerous precedent, which would encourage developers of projects with external detriments to get on with capital expenditure as unobtrusively as possible, and attempt to increase the “sunk cost” base. 

The separation of THORP Reprocessing Justification from SMP Justification 


It becomes increasingly apparent that the issue of the SMP cannot be separated from the issue of THORP. The major problem for THORP is that, having now separated significant quantities of spent fuel into plutonium, uranium and wastes, there is no possible use for any of these products in the absence of the SMP.  If THORP continues to separate these products and simply stores them, the simple political and economic question ‘What is THORP for?’ has no good answer.  The function of the SMP is therefore to act as a protective shield around THORP by seeming to provide a ‘commercial’ use for its main product, plutonium.  If these arguments are accepted, it becomes necessary – on orthodox political and economic grounds, which are clearly wider than the legalities of the Justification process – to consider the future of the SMP jointly with the future of THORP, rather than treating it as a one-off investment.  

In the precise context of the Justification process, two observations are relevant:

· the economic benefits under which the THORP justification was demonstrated no longer apply. There may now be much lower economic benefits (see Section 9 above),  to set against the significant and continuing discharge detriments;

· SMP may only be justifiable because its operation, taken on its own, has only limited discharge detriments (that is, accepting - for the purposes of argument only - (a) the exclusion of the sunk costs (b) the economic benefits with sunk costs excluded as claimed by BNFL).

Article 6(2) of the Euratom Directive states that the Justification of a practice should be reviewed if new information is acquired about the efficacy or consequences of the practice. It is clear that whatever view is taken of reprocessing profitability in the absolute, reprocessing is vastly less profitable than previously stated in the 1994 Justification of THORP. This seems to constitute “new information … acquired about the efficacy or consequences of” [the practice of reprocessing]. Since the original THORP justification was based solely on economic benefits, one would assume that the new information is sufficient grounds for requiring re-Justification. It becomes clear that the Justification process should be applied to the “whole system” – to the combination of the two processes, THORP reprocessing and SMP MOX production
. 

Other possible improvements to the Justification process

There are a number of other ways in which the Justification process as practised in the UK might be improved:

· extension to cover hidden “state security and defence” costs, currently often ignored;

· elimination of use of avoidable costs, which can introduce distortions in considerations of benefits and detriments
;

· inclusion of risk and accident hazards, and their attendant probabilities and detriments;

· greater recognition of public perceptions of different risks and hazards.

11.3
Overall MOX “market” prospects

NPV of Europe only Case 

The spreadsheet model which replicates ADL’s Reference Case of £199 million shows that the NPV for the Europe Case alone is minus £26 million. With the corrections for methodological inaccuracies by ADL, the figure becomes minus £71 million. Thus the SMP gamble becomes clear: with European orders only  - and even these are not all contracted - the SMP makes a loss (even with capital cost sunk). 
This conclusion corroborates the statement by the BNFL Chief Executive, Norman Askew, who was quoted in September 2000 as saying that without Japanese contracts the SMP should not go ahead. The conclusion is also entirely consistent with the BNFL statement in March 2001 that:

“The updated economic case presented to DETR in January 2001 is based on revised assumptions, in particular reflecting experience gained by BNFL during the period of uranium commissioning of SMP. BNFL is now of the view that 40-50% of the prudent Reference Case sales volumes are required to cover future costs.”

The issue therefore boils down to the specific question of likely quantity and price of any future Japanese contracts. Statements that BNFL has achieved some percentage or other of the old “BNFL Reference Case” or the old BNFL “Break-even” case are not in themselves of any use. 

Prospects of Japanese contracts being signed: political/regulatory disincentives

UK Government position in mid-2000

In mid-2000 the UK Government recognised the uncertainty surrounding future signed MOX contracts from Japan:  

“BNFL’s decision to take back to the UK the MOX fuel delivered last year to Kansai Electric’s Takahama power station has started the process of restoring BNFL’s position as a supplier in Japan. In particular the moratorium imposed by Kansai Electric on new reprocessing business with BNFL has been lifted. It remains to be seen whether this will develop into signed contracts.” 
 

Since this UK Government statement, the likelihood of Japanese MOX contracts being signed has decreased. The majority of Japanese utilities, representing the bulk of the Japanese reference case business, stated publicly in Japan in June 2001 that there are no contracts, no current negotiations, nor even letters of intent regarding future MOX business with BNFL 
.

Following the MOX falsification episode, Japanese customers have set “Five Conditions” before BNFL can restart any MOX supplies 
. The five Japanese conditions are:

· Obtain all necessary approval for SMP by the [UK] Government;

· Satisfactory completion of the QA/QC reform programme recommended by the NII;

· Making sufficient progress in restoring public confidence in Japan;

· Assurance that SMP MOX will pass the inspections by Japanese regulators;

· Embodiment of the return of Takahama MOX assemblies from MDF.

ADL estimate that the Five Conditions will be met by mid-2003
.   This leads to SMP MOX movements to Japan restarting in 2004/5, approximately 18 months later than BNFL’s estimate
. 

Prospects of meeting the Japanese conditions

Achievement of the second, fourth and fifth conditions is not likely to be straightforward
. However, in the context of this economic analysis, perhaps the most important condition is the third. Analysis must take into account the possibility that the third condition might never be met. If the condition is met, it is still very unlikely that it will be met in two years. Analysis must also include the possibility that the third condition might only partially be met in one or more prefectures. 

The MOX programme has become increasingly publicly unacceptable in Japan. The Kariwa referendum result of May 29 2001 signified rising opposition at the local level. This has been reflected in the stances taken by governors of Niigata and Fukushima prefectures
, leading to suspension of any MOX loading in TEPCO reactors in these prefectures. BNFL’s continued refusal to disclose the full quality control data for the falsified MOX, and continuing incidents (most recently events at Chapelcross) have further exacerbated public concern in Japan.
. 

In December 2001 Kansai Electric Power ‘suspended’ its MOX orders from France’s Melox plant after Japan’s Ministry of economy, trade and industry said it would not allow the fuel to be used, thus threatening to deal a further blow to Japan’s MOX programme
.  

Finally, whatever time MOX shipments to Japan might restart, there is likely to be a prolonged period of testing and qualification in Japan of the first MOX loadings. This is particularly so given that any element of the MDF “proving the ground” has been completely lost; and the testing and qualification of the initial SMP product is likely to be significantly more rigorous. 

11.4
Recent SMP cost information from industry sources

SMP Carrying Value

The BNFL ARA 2001 give an SMP “carrying value” of £473 million
. This is not an estimate of the future discounted net cash income from the SMP, but rather a revised estimate of expenditure to date on capital construction, care and maintenance of the idle plant, and uranium commissioning.

BNFL ARA 2000: Costs of the data falsification incident

An exceptional item "Costs arising from falsification of records in respect of MOX fuel" is included in the Profit and Loss account at £113 million
. Elsewhere this is described as follows:

“This includes the £40 million of compensation to Japan’s Kansai Electric Power Company, estimated costs associated with the shipment of the fuel back to the UK and other related costs. Whilst no decision has been made on how the fuel will ultimately be dealt with on its return, we are considering several options which have been factored into the provision.”

Thus it becomes clear that there could be four elements of the compensation agreement, which together total £113 million: 

· a cash payment around July 2001; 

· the MOX return shipment from Japan to Sellafield; 

· future management and disposal of the returned fuel; 

· (possibly) an agreement that a portion of future MOX sales might be at a discounted price
.

In terms of the SMP analysis, these costs must be classified into three elements:

(a)
costs already incurred by November 2000
 eg: immediate payments to KEPCO; transport costs incurred to date;

(b)
future costs which are now “unavoidable” eg: transport costs still to be incurred; future costs of treating and disposing of the unusable MOX fuel;

(c)
future costs which are avoidable eg: any future price discounts on MOX sales to KEPCO.

Presumably element (a) above, the “costs already incurred” proportion of the settlement, applies over and above the “carrying value sunk cost” of £473 million. Element (b) above is a future cost, and therefore should have entered ADL’s revised economic case. However, it may also be excluded because it is now unavoidable, and therefore a “future sunk cost”.

If there is anything in element (c) above, it must be included in any examination of future SMP cash flows; the fact that a provision has been included in the year 2000 Accounts is irrelevant. Unfortunately, there is no way of determining how much, if any, is in element (c). The Government should request BNFL to state publicly how the £113 million is divided into elements (a) to (c).

The cost of re-shipment back to the UK, may be of more significance than simply its one-off cost. If it is a significant proportion of the £113 million (it was rumoured at the time to be up to £60 million), then the question arises, as to what level transport costs would be, in the case of routine shipments. If the transport of each shipment were at levels of 10’s of millions then the attractiveness of the MOX transaction to both parties would decrease .
Importance of the “Data falsification” costs 
The data falsification costs are important in that they illustrate the effect of  “entrapment”. What was sunk at £473 million on 31 March 2001, is now approaching £600 million – expenditure on the SMP is rising inexorably. This is entirely in accord with Walker’s description of the fallacy of “sunk costs” treatment, that of being trapped into continuously “throwing good money after bad”.

The costs also illustrate how the SMP represents poor risk management. As given above, the “expected” or “average” future NPV (with capital costs sunk) estimated by ADL  in 2001 is £199 million, or with “downside risk” £159 million. At one stroke, the Data Falsification Agreement with KEPCO signed away over 50% of the expected NPV. Further problems cannot be ruled out. 

March 2001 Consultation Documents: Increase in estimated operating costs

A very important change for the worse since June 1999 is the significant increase in estimated operating costs that can be inferred from the new break-even percentage. “In the 1999 BNFL Market Review, BNFL’s economic model showed that in order to cover the future costs (commissioning, operation and decommissioning) …. BNFL would need to secure only 30-40% of Japanese, German, and Swiss sales within the prudent Reference Case market …”

The BNFL Second Market Review gives 40–50%: “The updated economic case presented to DETR in January 2001 is based on revised assumptions, in particular reflecting experience gained by BNFL during the period of uranium commissioning of SMP. BNFL is now of the view that 40-50% of the prudent Reference Case sales volumes are required to cover future costs.”

It is clear that estimated SMP operating costs have increased substantially as a result of experience during uranium commissioning. Simple sensitivity tests show that the uniform increase over the categories POCA; operating costs (fixed); and operating costs (variable); must have been of the order of 30%
. This is a dramatic increase in estimated costs over 18 months. The question  arises: if estimated operating costs have increased by 30% as a result of uranium commissioning, what will be the likely increase in estimates following plutonium commissioning? 

The March 2001 Consultation Document and ADL Report reveal a few other changes in data assumptions, including a revision of the likely SMP decommissioning cost from £50 million to £110 million.

11.5
Overall Conclusions on the SMP 

Overall, the SMP emerges as a prime example of poor BNFL investment appraisal. As noted in Section 2, there is no doubt that overall it has proved a loss-making investment, even accepting BNFL’s figures for future net cash flows. This means that the cash invested in it has been wastefully diverted from a secure segregated fund for future liabilities. It also means, as noted in Section 4, that following plutonium commissioning, an impairment to BNFL’s tangible assets of at least half the carrying value of the SMP will be required. 

However, today, poor economic assessment is being compounded by poor economic risk management. BNFL and its supporters in Government are fully drawn into the trap of “escalation of commitment”, in which “good money is being thrown after bad”. Like THORP, the SMP is not a “cash cow”. Operating the SMP represents a high risk economic strategy, fulfilling European contracts which in themselves are loss-making, in the hope that Japanese contracts will eventually come through without further mishaps. On top of the SMP capital cost, the data falsification issue at one stroke wiped out over 50% of the current expectation of future SMP NPV.

Current SMP policy implications are reviewed in Section 18.

12.
FUTURE BNFL CASH EARNINGS

Section 2 demonstrated a significant fall of £475 million in BNFL Group liquid funds from 2000 to 2001, concluding that the £475 million was used to cover a shortfall of cash income over cash outlay in the year.

The question is whether this shortfall will continue at a level of at least £475 million a year.  The flow of income is beginning to slow down as payments for current contracts reach the full amount. The long-term waste management costs, which customers have already paid for, and which had seemed so far away, and so insignificant when discounted, move nearer and nearer. With income drying up, this year by year cost burden becomes more onerous. 

This Section gives a short summary of BNFL’s future cash-earning potential, before focus is turned on BNFL’s nuclear liabilities in Sections 13 to 16. The analysis is performed for each business segment in turn, drawing on the analysis of Sections 9, 10, and 11, and also presenting longer-term (ie post-baseload) analysis of prospects for reprocessing, and longer-term analysis of the MOX market. The Section concludes with an overall appraisal of BNFL’s future cash earnings, particularly over the next 10 years, which BNFL have repeatedly stated to be covered by cash reserves and cash inflows.

12.1
THORP cash inflow from LWR reprocessing: foreign utilities

12.2
THORP cash inflow from AGR reprocessing: British Energy

12.3
Potential for 30% MOX burn in the current generation of LWRs 

12.4
Potential for 100% MOX burn in the next generation of LWRs

12.5
Magnox generation 

12.6
Fuel Manufacture and Reactor Services

12.7
Decommissioning and Clean-Up

12.8
Summing over all business segments 

12.9
Position over the next 10 years

12.1
THORP cash inflow from LWR reprocessing: foreign utilities

With respect to THORP cash inflow from reprocessing LWR spent fuel from foreign utilities, two comments follow from the contract details given in Section 3: 

· estimated remaining Baseload Period cash inflow is just under £1 billion (Table 3.4.2, Row [6]);

· estimated Post-baseload contract tonnages are very low at 400 tonnes (Table 3.2, Row [5]).

Following the cash flow analysis in Section 9, it is clear that little if any net cash inflow will arise from the contracted reprocessing LWR “Order-book”.  The question therefore arises as to what potential there is for LWR reprocessing beyond the contracted amounts. BNFL literature often refers to the “world market” for reprocessing and MOX. Such a view is simplistic. In fact, this “market” is not in any sense homogeneous. Nor is it, as BNFL term it, “world-wide”, except in the trivial sense that Japan is a long way from Sellafield. 

In fact, there are 4 distinct “markets” which can be identified, with very different specific conditions attached. In these different “markets”, different processes compete against processes offered by BNFL. In the long-run, the price which BNFL might achieve in each market will be governed by the long-run price of the competing alternative. The 4 markets are listed below in Table 12.1 in order of the increasing extent to which the foreign utility is contractually and operationally tied to BNFL. Thus, for example:

Row [1] describes the situation where no reprocessing contractual arrangement exists; 

… (up to) …

Row [4] represents the opposite extreme where not only is there a reprocessing contract, but the spent fuel has already been reprocessed, and separated plutonium is currently stored at Sellafield as plutonium dioxide.

TABLE 12.1: BNFL REPROCESSING OF LWR SPENT FUEL from foreign utilities

Competing processes in different “Market sectors”


Material
Location of material
Contract?
Amount (tHM)
Competing process

[1]
LWR 

spent fuel
host country
no
large
dry store in host country



[2]
LWR 

spent fuel
host country
yes
639  
exit from contract;

dry store in host country

[3]
LWR 

spent fuel
delivered to Sellafield
yes
2661
dry the spent fuel;

 dry store at Sellafield

[4]
separated plutonium
reprocessed at Sellafield
yes
1900

(19 t Pu)
LEU fuel for reactors;

Pu immobilisation

Sources

Tables 3.2 and Table 3.4.2; 400 tHM Post-baseload included in Row [2]

 No reprocessing contracts: LWR spent fuel overseas

There are a number of possible system boundaries which can be drawn when comparing the costs of reprocessing/recycle with those of a once-through fuel cycle.  The widest system boundary addresses the question: what is the cheapest way to generate a unit of electricity?  A second system boundary addresses the question: what is the cheapest way of disposing of a tonne of spent fuel?  Recent studies have found that the reprocessing/recycle route is not the cheapest in terms of cost of electricity generated
, nor in terms of cost per tonne of spent fuel disposal
.

The significant competing alternative is in this case storage of the LWR spent fuel for perhaps a prolonged period, before ultimate direct disposal of the spent fuel in a deep repository.  Dry stores are relatively simple to build and very inexpensive to run. To calculate a long-run LWR dry storage price, we assume a foreign utility with one LWR station’s lifetime of spent fuel. The following assumptions are made:

· Capacity of store



1000 tonnes LWR spent fuel

· Capital cost of dry store


£60 million

· Operating cost



5% of capital cost per year

· Emplacement cost



6% of capital cost per year of emplacement

· Retrieval cost



5% of capital cost per year of retrieval

· Number of operating years of store
50 years

· Discount rate



2.5%

The dry storage Net Present Cost which the foreign utility would face equates to about £200 per kg spent fuel. (If a cost of capital rate of 8% is used, the Net Present Cost falls to £125 per kg of spent fuel.) 

Reprocessing is not economically viable in the face of such alternative prices. It is not known precisely what prices BNFL currently charge, but from Section 3 it may be inferred that they are of the order of £1000 per kg. The only circumstances in which a foreign utility might place a new post-baseload reprocessing contract with BNFL, would appear to be if the utility were prepared to pay over the odds for a reprocessing contract in order to mitigate a short-term problem with spent fuel storage capacity.

In public, BNFL management continues to be blind to these long-turn trends. For example, in the BNFL Stakeholder Dialogue from 1999 to date, and in public domain evidence to RWMAC in 2000, BNFL continues to define and put forward what it calls “Blue Sky” scenarios, showing reprocessing continuing up to 2030
. In putting forward such “Blue Sky” scenarios, BNFL management continue to cite the 1994 NEA/OECD study, which purported to show that a reprocessing strategy is only marginally dearer than a once through strategy
. In fact this author and colleagues showed that the NEA/OECD study was fundamentally flawed. Once these flaws were corrected, a reprocessing strategy could be shown to cost around three times more than the alternative based on interim storage and direct disposal
. 

Thus BNFL were always in error in citing the NEA/OECD study; to continue to quote it now compounds the error.

Reprocessing contract exists: LWR spent fuel still overseas

This case is analogous to the previous one, with the exception that the situation is now complicated by the fact that a reprocessing contract has been signed. The tonnage of 639 tHM shown in Table 12.1 primarily consists of the few post-baseload contracts which have been signed. Formally, BNFL can hold the relevant foreign utilities to the contract. In fact, the discrepancy between the dry storage cost and the reprocessing cost means that there is opportunity for both sides of the contractual arrangement to negotiate a beneficial exit route from the arrangement. This possibility was recently confirmed by this author and colleagues in an analysis of German reprocessing contracts with BNFL
. 

On this basis, early ending of THORP reprocessing would most probably save all parties a substantial sum of money, varying between £224 million and £526 million for the German contracts alone, depending on the precise form of the new storage arrangements and their timing.   The argument is not that BNFL will necessarily fail to break even on THORP, it is rather that they would earn more money by ending THORP's operation as soon as reasonably practicable.

Reprocessing contract exists: LWR spent fuel delivered to Sellafield

This “market” comprises the 2661 tonnes of spent fuel (predominantly Japanese and German) which have already been delivered to Sellafield. In such a case there can still be benefits to both parties from contract renegotiation
, but clearly the potential for cost savings from such renegotiation will be less. Transport costs have already been incurred. In addition a drying facility might be required for the LWR spent fuel; this might add £50 million to the cost. On the other hand there will be potential for economies of scale at Sellafield; the capital cost of a 3000 tonnes store will not be anywhere near three times the cost of a 1000 tonnes store. All in all, the Net Present Cost might rise to £225 per kg, which still gives much scope for renegotiation. 

Summary: Prospects for further reprocessing contracts at Sellafield

The above analysis shows that there are almost no prospects of a resurgence of reprocessing contracts at Sellafield. In an electricity sector which in world terms is increasingly subject to deregulation and competition, the pressure on those utilities with nuclear capacity will be to move to dry storage of spent fuel, which is substantially cheaper. ADL reach broadly the same conclusion in their recent SMP analysis:

“There is also a general desire by some European customers to complete their recycling phase, as their policy changes from spent fuel recycling to spent fuel storage.”

Summary: Prospects for existing reprocessing contracts at Sellafield

The cost differential between dry storage and reprocessing technologies is in fact so great that there is potential for BNFL and foreign utilities to negotiate an exit route from existing reprocessing contracts to the benefit of both parties. It is important that this issue is seen in its full context - on economic grounds alone, it is possible that THORP reprocessing should and could cease immediately. When discharges and UK OSPAR commitments are also considered, any case for immediate THORP closure would become correspondingly stronger.

In this context the argument does not hinge on whether or not BNFL will prove to have broken even on THORP over its full life cycle. The argument is rather that, looking forwards from today, it is possible that BNFL would earn more money by ending THORP's operation as soon as reasonably practicable. It therefore seems probable that an orderly retreat from THORP and the construction of dry storage facilities, if it could be jointly agreed between the UK, Germany and Japan, would enable all parties to be better off than they otherwise would be. 

12.2
THORP cash inflow from AGR reprocessing: British Energy

The BE contracts with BNFL

In the analysis of Section 9, it was assumed that British Energy (BE) would continue to pay BNFL around £300 million a year for reprocessing and associated waste management, at least until the end of the THORP baseload period around 2005. The currently expected final year of such payments is not known, but there is growing uncertainty as to how long  BE will continue to pay the £300 million a year. In 1996 and 1997, the contracts will have appeared satisfactory to BE’s new management, drawn largely from the old Nuclear Electric and Scottish Nuclear. By 2000, the contracts seemed more onerous, and BE support for reprocessing eroded as BE’s cost-cutting drive continued.  

BE initiatives away from reprocessing in 2000 and 2001

The economics of dry storage as outlined in Section 12.1 also apply in principle to BE. In 2000 and 2001 BE increasingly made it clear that it wished to reduce the amount of AGR spent fuel committed to reprocessing, and entered into discussions with BNFL to seek to re-negotiate its contracts.  Part of the motivation was concern about the future status of plutonium: 

“if plutonium were deemed to be a waste, as recommended in the recent report by the House of Lords Science and Technology Committee, resulting in the need for its early treatment and packaging as a waste, British Energy believes the case for reprocessing would disappear.”
   

In May 2000, British Energy’s Finance Director, Michael Kirwan, was quoted as saying: “As far as we are concerned, reprocessing is an economic nonsense and should stop straight away.” 

In 2001, in the BE submission to the Cabinet Office’s Performance and Innovation Unit (PIU), the company started a more aggressive push for storage rather than reprocessing: “[the current payment to BNFL of] £300 million a year would be £50 million a year”
. In a further response to the PIU, British Energy was unequivocal: 

“There is no longer either a strategic case for reprocessing nor a commercial case for the use of the recycled uranium or separated plutonium. … Reprocessing inevitably adds to the [plutonium] stockpile and ending reprocessing would help allay proliferation concerns which in turn would improve public acceptability.”

The BE comments in 2000 and 2001 must be taken seriously in that they represent considerable evidence from a major player that reprocessing makes little sense. It is instructive to compare the BE comments with the BNFL response, to the same set of PIU questions:

“Reprocessing is a legitimate spent fuel management option offered commercially to civil nuclear utilities who wish to recycle plutonium and uranium oxides for fabrication into fresh nuclear fuel. Many of BNFL’s customers choose this option, recognising that the reprocessed uranium and plutonium are precious energy resources which, although not in short supply at the moment, should be retained for the future.”
 

Thus, BNFL seemed to wish to imply that a decision by UK and foreign utilities taken 5, 10 or more years ago implies continuing support by such utilities for taking such a decision again. Comparison of BE’s and BNFL’s answers can give no clearer demonstration of BNFL putting a blind eye to the telescope of future spent fuel management.

Possible BE change of position in March 2002

In March 2002, there has been a weakening in BE’s pressure for reduction of reprocessing charges, in connection with a possible joint initiative with BNFL for new nuclear generating capacity
.  

Weakness in the specific details of the BE proposals to PIU

The actual details of the BE proposals to PIU in 2001 seem poorly thought through. BE wants to move to a US system which the company terms “pay as you go”, suggesting a level of £0.7/MWh (the current payments to BNFL equate to £4/MWh). Applying the reduction from £4/MWh to £0.7/MWh to all future AGR generation would imply a reduction of £3.4 billion
. This reduction appears to be entirely separate from the £3 billion suggested write-off for “legacy” liabilities
. 

The BE argument on “pay as you go” at £0.7/MWh can be dismissed on at least three counts: 

· The £ 0.7/MWh value is an arbitrary value based on a crude analogy with the US. A new calculation would be required to reflect specific UK conditions;
· In fact, some commentators believe the US Fund will prove to have been significantly underfunded, at its current and historical rate of $1/MWh
;
· The current UK system for BE is already “pay as you go” at £300 million per annum. It is just that reprocessing is too expensive. Reducing BE payments to BNFL to £0.7/MWh, while BNFL continued to  reprocess, would be absurd. 
Requirement for independent scrutiny

Because the arrangements with respect to AGR reprocessing have been and perhaps still are so complex, there is no way of independently verifying BE’s statement that their costs might be reduced to £50 million if dry storage were used instead of reprocessing. Since one party to the contract is in the public sector, and continued reprocessing has important national consequences such as the UK’s OSPAR commitments, it would seem advisable that BE’s statements are subject to independent external audit. 

12.3
Potential for 30% MOX burn in the current generation of LWRs

Longer-term prospects 

Section 11 discussed the prospects for MOX utilisation in the context of plutonium from foreign utilities which has already been separated at Sellafield. The issue here is the prospects for longer-term MOX sales: whether the SMP can make and sell MOX profitably to foreign utilities, even with all the SMP capital costs considered sunk. This author and colleagues have consistently argued that BNFL will not be able to generate sufficient throughputs, and will not be able to charge a sufficiently high MOX price. 

The following case study illustrates the economic decision involved for a utility
. The case study considers whether BE might adapt its existing PWR, Sizewell B, to burn 30% MOX, but is also of relevance in considering the case of foreign LWR reactors. The study assumes that BE might face a long-term average price of £650/kg ($1040/kg) for LEU fuel, and a price of £1000/kg MOX from BNFL. 

The analysis concludes that BE’s initial investment to convert Sizewell B (around £15 million) would make a negative return. One way of presenting  the findings is to estimate the ‘British Energy indifference price’: the price per kg MOX at which BE would be indifferent to whether it purchased MOX or LEU fuel. As shown in Figure 12.3, the MOX price would have to fall by at least £731/kg, from £1000/kg to £269/kg. Such a low price is not of course remotely possible. 
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There is therefore no possibility that British Energy would, on a commercial basis, adapt its existing PWR to burn 30% MOX fuel. The incremental credits and costs are such that the price of MOX fuel would have to be inconceivably low for its use to be commercially attractive to BE. While these results were derived in a UK context, the situation facing foreign utilities will not be too different from that faced by BE. 

Thus the only incentive to foreign utilities to use MOX arises from the requirement to deal with their 19 tonnes of plutonium already separated out and stored at Sellafield. Even in this context, plutonium immobilisation has now emerged as a serious cost-effective competitor to MOX, as a way of disposing of foreign plutonium which has already been separated at Sellafield
. This in itself undermines much of the underlying thinking behind BNFL’s economic case for MOX.

It follows from this, and from the analysis of future reprocessing prospects in Section 11.3 above, that there is very little or no potential for 30% MOX burn in the current generation of LWRs, in cases where the foreign utility is not yet tied to BNFL with any form of contract.

12.4
Potential for 100% MOX burn in the next generation of LWRs

A further option, in the UK or elsewhere, might be to construct new “next-generation” reactors  to burn 100% MOX.  One such reactor is the AP600, an ‘advanced passive’ light water reactor developed by Westinghouse, which received final design certification from the US Nuclear Regulatory Commission in December 1999
. The economic performance of two twin unit AP600s has been estimated, against a possible range of capital costs and future electricity prices
. 
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In Figure 12.4, the horizontal axis shows the estimated capital cost, and the vertical axis shows the estimated internal rate of return (IRR). Results are plotted for three different possible values of the average future electricity price: 1.8, 2.2 and 2.6 p/kWh. Different possible test discount rates are shown as horizontal dashed lines: the public sector test rate of 8%; and a private sector test rate which would be a minimum of 11%. The private sector test rate might be considered more appropriate for BNFL, since the company is charged with taking investment decisions as a commercial company. The IRR should be at or above the appropriate test rate.

The central case AP600 capital cost of £2794 million allows for a significant improvement in specific capital costs compared to the current generation of LWRs.  Nonetheless, there appears to be very little or no potential for 100% MOX burn in the next generation of LWRs. On central case assumptions (electricity price 2.2 p/kWh), the AP600s earn a return of just over 5%, well below the rates of return required in any sector.  The minimum commercial rate of return of 11% is not achievable at any reasonably foreseeable combination of capital costs and future electricity price. 

12.5
Magnox generation

Section 10 has already demonstrated that Magnox generation and reprocessing does not generate net cash inflow for BNFL. Even within the more limited context of looking at Magnox generation only, Sections 10.1 and 10.2 indicate that any net cash inflow will be at the maximum very small, and that any further operating problems might lead to significant losses, as in 2000/01 with Wylfa.

12.6
Fuel manufacture and reactor services

UK business

BNFL’s UK fuel manufacture business is well established but not particularly profitable (£4 million profit on a turnover of £280 million in 1998/99
 (last year UK figures shown separately).

Recent US acquisitions 

Section 5 has demonstrated how BNFL’s recent US acquisition policy does not appear to have improved immediate cash-earning potential. For example, in the Westinghouse purchase, Section 5.1 demonstrates that a goodwill valuation of £482 million was required to balance the books. The assets themselves were loss making at the time of acquisition, a loss of £3 million in the period from 1 January 1999 to 22 March 1999, a £14 million loss in the year ended 31 December 1998.

For the ABB purchase, Section 5.2 demonstrates that a goodwill valuation of £421 million was required to balance the books. Section 5.2 also documents how the BNFL ARA 2001 revealed further “acquisition” costs - “Exceptional items” of £40 million associated with restructuring after the ABB purchase. In the four months January to April 2000 ABB made a post tax loss of £0.26 million, on a turnover of £83.8 million. This follows the previous year’s small pre-tax profit of $9.7 million. It is difficult to reconcile such figures with the estimate of “goodwill” of £421 million.

Overall profitability of Fuel manufacture and reactor services Business Segment

The operating profit before tax of the Fuel manufacture and reactor services Business Segment was £16 million in 2000/01, on a turnover of £1129 million, employing assets valued at £533 million
. The corresponding values for 1999/2000 were: operating profit £9 million; turnover £810 million; and assets £480 million. Thus the current levels of profit are exceedingly low. 

12.7
Nuclear decommissioning and clean-up
This business segment is potentially huge in world terms, particularly in the US. As yet, however,  the segment is not profitable for BNFL. 

· In 2000/01, on a turnover of £186 million, BNFL made an operating loss of £66 million before exceptional items, which converted to a profit of £100 million after taking exceptional items of plus £166 million into account
.

· In 1999/2000, on a turnover of £451 million, BNFL lost £89 million before exceptional items, becoming a loss of £245 million after taking exceptional items into account
.  

The 2000/01 position is anomalous. We have already noted in Section 7.2 the exceptional item of a £216 million gain resulting from an agreement with the MoD, relating to loans made by BNFL to Nirex in respect of the MoD’s shares of wastes arising on BNFL sites to be consigned to the Nirex repository. This £216 million appears to be a one-off, and is of rather doubtful provenance. In any case, it is not immediately clear why all the £216 million should be allocated to the “Nuclear decommissioning and clean-up” Business Segment, rather than “Spent fuel and engineering”. 

Without this £216 million, the Nuclear decommissioning and clean-up” Business Segment in 2000/01 would have recorded a loss of £116 million, rather than a profit of £100 million. 

Various comments in the BNFL ARAs reveal that the true situation in the US is one of poor estimation and poor negotiation of contractual terms by BNFL, especially in dealings with the US DOE . For example, Section 7.2 noted a special provision of £24 million relating to Manufacturing Sciences Corporation (MSC)
. The ARA 2001 explains:  

“Manufacturing Sciences Corporation (a subsidiary of BNFL Inc) maintains facilities used in the recycling and processing of metals. These assets were originally developed and intended for long-term commercial use, primarily in support of the ETTP contract with the US DoE. As a consequence of the suspension of metals recycling within the DoE complex the MSC facilities are to be closed over a period of time and the costs of decontamination and decommissioning of facilities have been charged to the profit and loss account on an accelerated basis.”

The ARA 2001 also reveal poor contractual arrangements made in the US by BNFL Fuel Solutions (BFS), leading to an exceptional loss of £27 million:

“As part of management efforts to stabilise and refocus the US clean-up operation, an exceptional charge has been taken to cover the costs in discharging a number of loss-making contracts held by BNFL Fuel Solutions. In some cases these contracts have been exited by agreement with the customer.”

Even larger losses in the US through poor estimation were recorded in the ARA 2000:

“A £139 million provision for foreseeable losses on long term contracts, a consequence of poor project evaluation and pricing. The contracts are associated with clean-up in the US and decommissioning in the UK” 

Section 2.2 above described how most of these losses were connected with the ETTP contract in the US. BNFL had potential losses by 1999 of $150 million dollars on a contract which was originally in 1997 at a fixed price at $292 million. Escalation of losses of over 50% in the first 2 years implies that the original estimation procedures were very poor indeed.

12.8
Summing over all business segments 
TABLE 12.8: BUSINESS POTENTIAL IN BNFL BUSINESS SEGMENTS

Next 10 years and longer-term potential


Business segment
Reference in this paper
Cash inflow over next 10 years
Longer-term potential for cash inflow

[1a]
THORP: Foreign LWR Current baseload contracts
Section 9.2
Remaining payments:

Baseload: approx £1 billion; 


n/a

[1b]
THORP: Foreign LWR Beyond baseload;

No current contracts
Section 12.1
Post-baseload ? £700 million Further contracts very unlikely
Almost nil

[2]
THORP:

British Energy AGR
Section  9.5 Section 12.2
BE paying £276 million a year. Overall, BNFL is  probably losing money.
BE strenuously trying to renegotiate contracts away from reprocessing

[3a]
MOX: 30% utilisation

in existing LWR;

Pu already at Sellafield
Section 11


ADL say NPV a maximum of £199 million. Opponents say could be much less.
n/a

[3b]
MOX: 30% utilisation in existing LWR;

New contracts.
Section 12.3
n/a
Almost nil.

No possibility of profit at likely prices.

[4]
MOX:

Plutonium disposition; 100%  in new LWR
Section 12.4
n/a
Immobilisation shown to be cheaper.

[5]
Magnox electricity generation


Section 10
On a P/L basis, may just make money in a good year.

If B205 included, heavy loss
n/a

[6]
Fuel manufacture and reactor services
Section 12.6
Currently poor profitability 


World prospects in nuclear build are still poor except SE Asia.

[7]
Nuclear decommissioning and clean-up
Section 12.7
Currently loss-making


Huge potential especially in US; but BNFL record very poor

Overall, summing up the prospects over all business segments, the outlook for BNFL is bleak. It is not possible to find any business segment where prospects for net cash inflow are consistently healthy over any prolonged timescale. 

If one could calculate the precise cash inflows and outflows associated with future operations as described in Table 12.8, it seems hardly likely on the evidence in the last two columns of Table 12.8 that the Net Present Value thus calculated would be in any way consistent with a company with tangible fixed assets valued at £5 billion (ex FRS12). 

Thus a massive impairment or write-down to tangible fixed assets might be required. This would have a dramatic effect on BNFL’s balance-sheet, over and above the recent increase in provisions of £1.9 billion, revealed in the Secretary of State’s announcement of a proposal to set up a Liabilities Management Authority.

“That new approach means that BNFL now estimates that it needs an additional £1.9 billion to provide for its share of the liabilities. On 31 March 2001, the company's accounts were already dominated by its provision for nuclear liabilities. As a result of the increase in provisions for liabilities, the current estimated value of the company's total liabilities now exceeds the value of its total assets by some £1.7 billion. The proposals that I have made for restructuring the industry more broadly, including removal of most of BNFL's liabilities and associated assets from the balance sheet, will address that situation.”
 

12.9
Position over the next 10 years

BNFL Statements in 2001

Thus BNFL has negative net assets, and the deficit is likely to increase substantially.  To obtain, reassurance that BNFL can continue to trade, the Secretary of State for Trade and Industry focussed on BNFL’s 10-year cash position. 

“I have been kept closely informed about the company's position, which has been monitored over the past year. BNFL's chairman informed me today that the company's board has concluded that its long-term liabilities are now estimated to exceed its assets, and also that the company will continue its operations because of its strong cash position. He stressed that the position as outlined in the company's last annual accounts, in July this year, still holds good today. The accounts stated that 

‘the Group had more than adequate resources to continue in operational existence and to meet all liabilities as they fall due for the foreseeable future and for a period of at least 10 years.’ ”

Because of this importance in the context of BNFL’s ability to trade at all, the statement on 10 years cash availability bears some examination. It was used recently by BNFL in response to a story by the Sunday Telegraph on 21 November that BNFL was on the brink of bankruptcy:

“The simple fact is this – we’ve got 10 years worth of cash. We have said that in our last annual report and that statement still holds … Given the current situation, I’m certain that very few companies can confidently make that statement”

Analysis of BNFL underlying thinking

The actual statement in the BNFL ARA 2001 was as follows:

“The Group continues to have significant liquid resources and based on current forecasts and business plans is well positioned to cover all its liabilities as they fall due for the foreseeable future and for a period of at least 10 years. The financial resources of the Group at 31 March 2001 are as follows:

Nuclear Liabilities Investment Portfolio (at cost)
               3815

Investments and short-term deposits


  2084

Cash at bank and in hand



      77







  5976

Secretary of State’s Undertaking


                4531

 






10507”

Since the BNFL ARA paragraph runs straight on to the Table summing to £10507 million, it has to be assumed that the £10507 million is supposed to demonstrate the 10 years cash coverage.  The numbers tie in with a rough Sellafield expenditure of £1 billion a year on the entire waste management task, as described in the recent announcement of the creation of a Liabilities Management Authority:

“The work required to deal with the legacy extends decades into the future, and the costs involved are inherently uncertain. Over the next 10 to 15 years, the work is expected to cost approximately £1 billion a year, although the level of expenditure will decrease over time.”

If this is the calculation implicitly being performed - 10 years at approximately £1 billion per annum = approximately £1 billion – then the Table from ARA 2001 summing to £10507 million is highly tenuous to the point of being misleading. This is because the Table includes the Nuclear Liabilities Investment Portfolio (NLIP) and the Secretary of State’s Undertaking (SSU). As described in Section 6, and again in Section 16, the NLIP and SSU are far too specific in meaning to be used in an assessment of BNFL’s short and medium-term cash health. 

These considerations appear to seriously undermine the BNFL assurance as to its 10-year cash flow position.

Correct way of appraising BNFL’s 10-year cash position

What is more important is to appraise the specific cash flows in and out over the next ten years. In this context Table 12.8 does not inspire confidence. The Present Value of future cash inflows from all business activities related to Sellafield, when added to the “Investments and short-term deposits” plus “Cash at bank and in hand” totalling £2161 million, seems nowhere near enough to cover the cost base of the Sellafield site, of £1 billion a year.

The answer would seem to be similar to the conclusions reached in a more specific THORP context in Section 9.6. In general BNFL cash flow difficulties may not become readily apparent until possibly 2005. However, cash flow difficulties will arise before 2005 if there are further operational problems with THORP, increased costs in HAL or WVP treatment, or increased expenditures required on discharge reduction. After 2005 there is very little cash inflow in prospect at all.

In addition, acceptance of British Energy’s proposals for reducing spent fuel management payments to BNFL would also precipitate cash flow difficulties before 2005. However, this must not be seen as a reason for not taking seriously BE’s suggestion of switching from reprocessing. 

An alternative check

Another way of looking at the problem gives broadly the same answer. In Section 2 it was shown that taking into account all exceptional items etc., total cash outlays exceeded cash inflows by £475 million. The question is how well this £475 million figure might represent near future years. Two contrasting corrections might be made to the 2001 figure:

(a) Section 5 showed that 2000/01 included £291 million for the purchase of ABB. If BNFL do not undertake any further such acquisitions, the £291 million should be subtracted from the £425 million figure.

(b) Section 6.1.3 showed that £370 million of the NLIP and NLIP investment income was realised as cash. This possibly contravenes the principles of liability accounting
. Perhaps much of the £370 million should be added on to the £475 million.

Thus it seems possible that this shortfall may continue at a level of at least £475 million a year.  This means that the liquid assets of BNFL Parent (£2161 million at 31 March 2001) will be used up in 4 to 5 years. If however, the more restrictive assumption is made that Magnox Electric’s liquid assets really belong in the NLIP, then only the liquid assets of BNFL Parent would be available to service the annual operating cash deficit. In such a case, BNFL Parent would run out of cash in 2 to 3 years.

BNFL’s poor 10-year cash position: the consequences

When lack of earning power of the Sellafield asset base is compared with the total future nuclear liabilities, that the full severity of the overall BNFL position is revealed. BNFL is faced with a waste management task which will last for 10, 20, 50 years or more, depending on the waste form; it is not clear at all from where the cash will come to pay for this. 

The situation is apparently alleviated by the presence of the Nuclear Liabilities Investment Portfolio (NLIP) and the Secretary of State’s Undertaking (SSU). However,  most of the NLIP and all of the SSU relate to Magnox spent fuel management, and not to THORP. This crucial question of future liabilities coverage is analysed in the remaining Sections 13 to 16. Current policy issues facing the Government as at March 2002 are then reviewed in Section 18.

13.
THE RELATIONSHIP BETWEEN UK AND BNFL NUCLEAR LIABILITIES

Nuclear power generation and the management of the ensuing spent fuel involves cost streams far into the future, for perhaps up to 150 years after reactor closure. The general term for these costs is nuclear liabilities
. This Section 13 describes the relationship between UK and BNFL nuclear liabilities, and gives reasons why the current totals, although huge, may still be underestimates. 

13.1
The relationship between UK radioactive liabilities and BNFL radioactive liabilities

13.2
Reasons why radioactive liabilities may increase substantially

13.3
Special risks attached to British Energy post-operational liabilities

13.1
The relationship between UK radioactive liabilities and BNFL radioactive liabilities
In late 2001, there have been two definitive statements with respect to UK radioactive waste management liabilities. The first in October 2001 was by the Secretary of State for Environment, Food and Rural Affairs: 

“My hon. Friend is entirely right; the figure of £85 billion is correct, and includes all civil, military, public and private radioactive waste as well as the costs of decommissioning. A rough breakdown of the figure is that some £34 billion
 relates to British Nuclear Fuels plc; some £30 billion to Ministry of Defence matters; some £7 billion to United Kingdom Atomic Energy Authority; and some £14 billion to British Energy. The final cost of managing such waste depends on the decisions made in the light of the consultation that we initiated and, indeed, on the classification of radioactive waste.” 

The second was by the Secretary of State for Trade and Industry, in the November 2001 announcement of the intention to create a Liabilities Management Authority (LMA):

“Responsibility for the management of the legacy currently rests with two public sector bodies: BNFL and the United Kingdom Atomic Energy Authority. In undiscounted terms, BNFL's 2001 accounts estimated the total liabilities for which it was responsible at £35 billion, £28 billion of which was linked to those historic liabilities. In addition, the UKAEA, for its part, has management responsibility for more than £7 billion of liabilities. I should stress that those liabilities do not represent a financial obligation owed to creditors” 

Figure 13.1 shows how the quantities are related.
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13.2
Reasons why radioactive liabilities may increase substantially
There are a number of reasons why the total radioactive liabilities of £85 billion shown in Figure 13.1 could prove to be a significant underestimate
. The total estimate of UK radioactive waste management liabilities was last reviewed by independent researchers in 1997
, and last formally reviewed by Government some time before that.  The paragraphs below list the most important areas where increases may occur.

Potential liability increases: Intermediate Level Waste (ILW)

The increased regulatory emphasis on dealing with legacy wastes and passive safety could lead to increases in estimates of costs of ILW storage and disposal. Recently, serious concerns of the Nuclear Installations Inspectorate (NII) were cited:

“Making Britain’s nuclear waste safe will cost £1 billion a year for the next 10 to 15 years …

The inspectorate said many old buildings would fall apart before the radioactive waste inside ceased to be dangerous. … Between 15 and 20 new plants would be needed to pack and compact this waste into concrete to be stored. New buildings would be needed to house the waste, so it can be monitored and eventually retrieved for safe disposal…”

The recent announcement of the LMA shows that BNFL has been starting to address these issues:

“The board [of BNFL] has brought a greater emphasis to liabilities management and has endorsed the need for a sharper focus on nuclear clean-up. Under its direction, the company has, over the past 18 months, been reviewing its approach to tackling the most hazardous wastes at its sites. … It has also developed a new strategy for processing its intermediate-level wastes, which the board endorsed today. Under the new strategy, which the company has discussed in outline with all its regulators, it is proposed that the wastes will be removed from existing, ageing stores as soon as is reasonably practicable and will be treated and packaged to enable them to be stored safely for decades….That new approach means that BNFL now estimates that it needs an additional £1.9 billion to provide for its share of the liabilities.”
 

What is not known is how far the BNFL “new approach”, as represented by its current additional costing, goes towards addressing the totality of the problem as set out by the NII.

Potential liability increases: High Level Waste (HLW)

Public domain estimates of costs of disposal of HLW and/or spent fuel are woefully out of date. There is no formal estimate for the cost of a UK HLW deep repository. Only one or two informal estimates from Nirex – for a HLW repository and for a co-disposal HLW/ILW repository -  appear to exist
. Nirex has no formal role in commenting on the deep disposal estimates from BNFL or British Energy (BE). Consequently, it is quite possible that all UK estimates for disposal of HLW/spent fuel go back ultimately to one source paper from 1992
. If this is true, it should be urgently remedied. Such an initiative would not in any way prejudice the Government’s current Consultation, and indeed could inform it. 

Potential liability increases: reprocessed uranium (RepU) and separated plutonium

Current UK Government policy is that companies owning plutonium should choose their preferred management option, subject to meeting safety, security and safeguards requirements.  This has resulted in the stockpiling of over 60 tonnes of civil separated plutonium in the form of oxide powder, most of it at Sellafield. If current commitments to reprocessing are fulfilled, the stockpile will stand at around 110 tonnes by the middle of the next decade
.  BNFL will own over 80 tonnes, and BE will own 25 tonnes.

Section 12 demonstrated that there was no commercial case for MOX fuel use. A major conclusion is that separated plutonium cannot be viewed as an asset on a reasonably foreseeable timescale. This undermines the current practice of leaving plutonium in ‘balance-sheet limbo’, where it is neither an asset nor a liability.  The probability of an ‘upside swing’, in which plutonium might re-emerge as having commercial energy value, is insufficient to justify continuation of the practice. 

The same conclusions apply to the other product which originally acted as a driver for reprocessing: reprocessed uranium (RepU). No commercial scale recycling of RepU from THORP has taken place or is contemplated. BNFL has no current plans to recycle RepU and has suspended construction of a plant to convert RepU into uranium hexafluoride prior to enrichment and fuel fabrication
. 

Section 12 noted BE’s firm position in 2001 on this question: 

“There is no longer … a commercial case for the use of the recycled uranium or separated plutonium. … Reprocessing inevitably adds to the [plutonium] stockpile and ending reprocessing would help allay proliferation concerns which in turn would improve public acceptability.”

The above paragraphs lead inevitably to the conclusion that a ‘recycling’ rationale for continued reprocessing does not exist. Instead, the bulk of the UK’s civil separated plutonium (and ultimately also RepU) should be recategorised as a liability and a waste. The costs of plutonium disposition should be included in forward projections of company cash flows, and in balance-sheets. 

As implied in the Secretary of State’s statement, quoted in paragraph 13.1 above, any redefinition of reprocessed uranium and separated plutonium as wastes will cause a significant increase in radioactive liabilities. It is important to note that it is not the recategorisation itself which generates the costs. The costs were always going to occur - it was poor forecasting and engineering optimism that prevented the relevant managements from recognising plutonium and RepU as costs. It is the legal and regulatory framework which must now catch up with the underlying economic truth, and not vice versa.

Potential liability increases: depleted uranium (DepU)

It is clear that the location, quantity, and costs of disposal of DepU are not known with any certainty.

Potential liability increases: Contaminated Land

Similarly, it is clear that the location, quantity, and costs of disposal of contaminated land are not known with any certainty.
13.3
Special risks attached to British Energy post-operational liabilities

As noted in Figure 13.1, there may be an element of double-counting in the Secretary of State for Environment, Food and Rural Affairs’ summation of liabilities to £85 billion. This is because some liabilities at Sellafield are allocated and charged to “Others”, such as MoD, UKAEA, and British Energy. It is not possible to discern from the Secretary of State’s statement in which of the sub-totals such quantities are placed. 

However, there is one particular risk issue concerning BE liabilities, which is independent of the categorisation problems described above. This is the risk associated with the significant proportion of BE’s “back-end” liabilities - payments to BNFL for waste management services –  which are scheduled to fall due after the BE power stations have ceased operations.

 British Energy liabilities at privatisation

In the 1996 Privatisation, a Segregated Fund was set up to cover some of the longer-term BE liabilities. The report of the advising auditors, Watson Wyatt, was absolutely clear as to which liabilities were included in the Segregated Fund. The Segregated Fund covered only power station decommissioning costs, and of these only the costs in Stages II and III
. 

This restricted coverage of the Segregated Fund meant that it was not clear what the arrangements were, if any, with respect to liabilities scheduled to fall due after the BE power stations had ceased operations. In the context of BNFL, some of these back-end liabilities were, in British Energy terminology - “contracted”, and some “uncontracted”. In either case, the question arises as to whether there is a potential for default. If BE were, some 35 years in the future, to cease to trade and/or become bankrupt, then these liabilities would revert to BNFL, and therefore ultimately the UK Government.

From information published in the Privatisation Prospectus and afterwards, it was possible to estimate what proportion of the back-end liabilities fell into this post-operational category. The overall estimate was that there existed a “black hole” of £5.3 billion BE undiscounted waste management liabilities, arising after station closure but not included in the Segregated Fund
. 

Five categories of post-closedown liabilities not covered by the Segregated Fund could be identified. The first 4 were explicitly listed in Privatisation literature:

· AGR post-closedown spent fuel management, especially of the final core;

· AGR Stage I decommissioning;

· decommissioning of AGR-related facilities at BNFL;

· disposal of AGR Intermediate Level Waste, and storage and disposal of High Level Waste;

· post-closedown PWR liabilities which are not included in the Segregated Fund;

Updating the estimate of “black-hole” liabilities in 2001

It is straightforward to update the calculations. The position with respect to “back-end” liabilities as at 31 March 2001 is shown in Table 13.3a.

TABLE 13.3a: BRITISH ENERGY BACK-END LIABILITIES

As at 31 March 2001; Decommissioning costs at BE sites not included


Time period
Back end fuel costs (£ million)



Contracted
Uncontracted
Total

[1]
Within 5 years
1249
129
1378

[2]
6-10 years
981
153
1134

[3]
11-25 years
1884
570
2454

[4]
26-50 years
699
461
1160

[5]
51 years and over
530
2864
3394


Total
5343
4177
9520

Source: BE ARA 2001 , p28 Note 24. 

The AGRs are all scheduled to close between 2011 and 2023, and Sizewell B is scheduled to close in 2035.
  The task is to estimate, given these station closure dates, the proportion of each  Row in Table 13.3a at risk because the liabilities occur after the closure of the station from which they arise. Table 13.3b shows the results of the author’s calculations.

TABLE 13.3b: BRITISH ENERGY “BLACK HOLE” LIABILITIES

ie post-operational waste management and Stage I decommissioning liabilities not included in the BE Segregated Fund - as at 31 March 2001


Time period
Value Table 13.3a

(£ billion)
Proportion at risk
Sum at risk

(£ billion)

[1]
Within 5 years
1.4
0 %
-

[2]
6-10 years
1.1
0 %
-

[3]
11-25 years
2.5
36 %
0.9

[4]
26-50 years
1.2
60 %
0.7

[5]
51 years and over
3.4
100 %
3.4


Total
9.5
(51%)
5.0

Source: Derived from Table 13.3a.

Row [3] is a conservative guess of 50% of the 1996 BZW estimate of £1750 million immediate costs of defuelling and reprocessing, which arise for each AGR in the first 5 years after closure. That is, it is assumed that the remaining stations will bear the other 50%.

Row [4] assumes the £1.2 billion liabilities in Row [4] of Table 13.3a occur uniformly in time. 

The revised estimate for the “black hole” liabilities, updated to the year 2001, is thus £5 billion.

How British Energy might meet the “black hole” liabilities

At the 1996 Privatisation, BE used the argument that as each station closed, these costs would be met from existing stations. This argument did not appear sound; the remaining AGRs and Sizewell B would in any case be bearing an increasing share of shareholders’ expectations and Segregated Fund contributions, and the ability of the remaining stations to generate even further cash could be disputed. Concerns over the size of the BE cost base in a deregulated electricity market with falling prices
 support this contention. The assumption for Row [3] already envisages the remaining stations bearing 50% of the defuelling costs of closed stations. The chain must at some point unravel, with the remaining stations unable to bear any further load. 

It was also argued that some of these post-operational liabilities were covered by contract with BNFL, and were therefore not at risk. This argument was not convincing. As the Trade and Industry Select Committee had commented before the Privatisation:

“...we do not believe that simply expecting a private company to discharge substantial liabilities many decades hence, long after all its existing reactors have ceased producing revenue, is a sufficiently reliable arrangement. Therefore we believe the present proposals need strengthening in order to be consistent with the assurance given in the White Paper on this point. … We recommend that the Government establish more reliable arrangements to ensure that long-term liabilities arising after stations close are discharged.”

The further “strengthening” called for by TISC did not materialise. 

Possible new investment by British Energy

The Prospectus said the following on the post-operational waste management liabilities:

 “For  those liabilities falling due after the last of the existing stations, the Directors intend to ensure that in due course there are sufficient investments in place to provide funding to meet the payments as required.”
 

This statement does not convince either. The investments made by British Energy will have to provide sufficient profits to satisfy both shareholders and the nuclear liability requirements. The fundamental problem remains that there is uncertainty about whether profits on such a scale can be earned. Phrases such as “intend to ensure” and “in due course” give insufficient reassurance. 

Summary of risks faced by the taxpayer

The taxpayer is being exposed to three separate risks, when  ideally there should be none.  

· first,  the risk that BE might not continue to stay in business;

· even if BE does stay in business, there is a second risk that the company might not invest sufficiently profitably;

· there is a third area of risk – that the company gets some returns from investments, but that there is competition for such returns between shareholders and long-term liability requirements (the Companies Act provides some protection in relation to this risk).

Recent BE initiatives

As part of its submission to the study of long-term UK energy needs by the Performance and Innovation Unit (PIU) of the Cabinet Office, British Energy has suggested that  “legacy” wastes (in this context pre-1996 liabilities) should be written off to the extent of £3 billion
.

The BE suggestion is perhaps a tacit admission of the existence of the “black hole” liabilities described above. However, it seems a curious choice to contest the issue in terms of “legacy” wastes. There are two clear reasons why the BE suggestion fails:
· Caveat emptor. The terms of the privatisation were clearly stated in 1996, including the statement by the then Energy Minister, Tim Eggar, that all the AGR liabilities would go with the AGR assets. BE paid in total something like £1.4 billion for the 7 AGRs and the Sizewell B PWR (Sizewell B on its own had originally cost the nation nearly £3 billion). BE were only able to purchase the AGR and PWR assets so cheaply, because the condition of the sale was that all the AGR liabilities went to the newly-formed company.

· Over £2 billion was paid by Nuclear Electric and Scottish Nuclear to BNFL before the 1996 Privatisation, and thus a significant portion of the “legacy” waste treatment has been paid for.
14.
BNFL NUCLEAR LIABILITIES: DEFINITIONS AND RECENT ESTIMATES

This Section concentrates on liabilities for which BNFL Group has management responsibility – the box in the centre of Figure 13.1 labelled: “BNFL £34 billion”. The Section discusses the distinction between “management responsibility” and “financial responsibility” for these liabilities, leading to a discussion of how the liabilities are categorised. This then leads to the important issue of defining “legacy” or “historic” wastes.

14.1
Undiscounted Liabilities for which BNFL Group has Management Responsibility: 

Trend 1995 to 2001

14.2
Relationship between Management Responsibility and Financial Responsibility 

14.3
Subdivision to: reprocessing, waste management, decommissioning

14.4
Liabilities: BNFL Group Management Responsibility: as at 31 March 2001

14.5
Definition of “Historic” or “Legacy” wastes

14.1
Undiscounted Liabilities for which BNFL Group has management responsibility: Trend 1995 to 2001

Figure 14.1 shows the trend in undiscounted liabilities for which BNFL Group has management responsibility, rising to £34.8 billion as at 31 March 2001.
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Figure 14.1 shows three stages of significant increase:

· Between 31 March 1997 and 31 March 1998, undiscounted liabilities for which BNFL Group had management responsibility increased from £17.1 billion to £24.1 billion, because of the incorporation of Magnox Electric;

· Between 31 March 1999 and 31 March 2000, undiscounted liabilities for which BNFL Group had management responsibility increased from £27.1 billion to £34.2 billion, primarily as a result of a reappraisal of liabilities connected with decommissioning facilities at Sellafield (this increase is analysed in detail in Section 15); 

· After 31 March 2001, discounted liabilities at the Sellafield site increased by £1.9 billion, primarily due to reassessment of costs of conditioning and storing ILW at Sellafield. 

As noted in Section 13.2, the third increase was revealed in the recent announcement by the Secretary of State for Trade and Industry of a proposed Liability Management Authority
. The wording implies that the increase of £1.9 billion is in discounted terms, since it is a provision. The corresponding undiscounted figure is not known. Typically,  undiscounted waste management costs are about double the corresponding discounted costs
. Thus the increase in undiscounted liabilities may be about £3.8 billion, taking the current total to about £38.6 billion.

Thus, in less than 3 years from 31 March 1999 to December 2001, total undiscounted liabilities for which BNFL Group has management responsibility have increased from £27.1 billion to possibly about £38.6 billion, an increase of 42%. Given that there was no significant restructuring in this period, and that the revisions therefore represent mainly re-estimation of previously defined tasks
, this is an alarming rate of increase.

14.2
Relationship between Management Responsibility and Financial Responsibility 

Table 14.2 describes the distribution of those nuclear liabilities described in Figure 14.1. 

TABLE 14.2: NUCLEAR LIABILITIES RELATING TO BNFL UK ACTIVITIES





[A]
[B]
[C]



Sellafield
Other locations
Total

[1]
Magnox Electric
A1
B1
C1 = sum [1]

[2]
 BNFL Parent
A2
B2
C2 = sum [2]

[3]
Others
A3
-
C3 = sum [3]

[4]
Total
A4 = sum [A]
B4 = sum [B]
C4 = sum [all]

In Table 14.2 it is necessary to distinguish between responsibility for management and financial liability. This is particularly important once we turn in Section 16 to the subject of coverage of nuclear liabilities. The following are the definitions of some of the key quantities:

Financial liability: Magnox Electric 
C1 
= A1 + B1

Financial liability: BNFL Parent
C2
= A2 + B2

Financial liability: Total BNFL Group
C1 + C2 
= A1 +A2 + B1 + B2

Management responsibility: BNFL Group: Sellafield site 
A4 
= A1 + A2 + A3

Management responsibility: BNFL Group: all
C4
= sum all

Current allocations of costs at Sellafield site

BNFL is responsible for managing all of Sellafield costs, summarised as [A1 + A2 + A3] in Table 14.2. However, some of the financial liability will fall to other organisations, such as MoD, UKAEA, and (possibly) British Energy. In such cases, BNFL has the responsibility of calculating the appropriate cost allocations, although of course these must be agreed with the other companies concerned. The costs are then translated to charges. The charges may or may not be higher than the cost allocations, depending on whether BNFL builds in a profit element. BNFL has already collected some of the corresponding charges, and expects to charge the rest in the future. However, greatly different conditions apply in different circumstances.

For example, UKAEA and MoD liabilities are not covered by contract, and are met as they arise by UK Government. The question of default does not arise in a formal sense. BNFL Parent is not held to be financially responsible for these liabilities. Nevertheless, the fact that there is no contract, and the fact that the UKAEA/MoD does not maintain a segregated fund, means that these Sellafield liabilities are not covered by cash in any way – this significant proportion of Sellafield liabilities is unfunded.

14.3
Subdivision to: reprocessing, waste management, decommissioning

Each of the cells in Table 14.2, can be further sub-divided into three categories:

· reprocessing;

· waste management;

· decommissioning of reactors, reprocessing, and waste management plant.

Reprocessing

Magnox reprocessing is classified as a nuclear liability. In contrast, THORP reprocessing of foreign LWR spent fuel and British Energy AGR spent fuel is not classed as a nuclear liability, but regarded as a direct operational activity. 

Waste management

For contracts with foreign utilities, it seems that waste management liabilities “downstream” from reprocessing of foreign PWR spent fuel are also not classed as liabilities, but regarded as a direct operational activity. However, for waste management liabilities downstream from THORP reprocessing of AGR spent fuel, it appears that at least some are included in “Others” cell [A3] of Table 13.1. 

It is not possible to be precise as to the exact proportion. The problem lies in equating BNFL ARA information with BE ARA information. As stated above, BNFL ARA 2001 gives “Amounts recoverable under commercial agreements” as £3346 million waste management and £2046 million decommissioning, totalling £5392 million
. British Energy gives “Back end fuel costs: contracted” as £3.4 billion, and “Back end fuel costs: uncontracted” as £1 billion
. It is impossible to correlate or cross-reference these values, because there are so many differences in convention. For example:

· BE refers to “contracted” or “uncontracted”; BNFL refers to “commercial agreements”. It is clear that a BNFL “commercial agreement” is somewhat looser, more all-embracing than a BE “contracted”, but it is not possible to discern whether BNFL “commercial agreements” include all BE “uncontracted”. To put it another way, it is not clear if there are liabilities which in BNFL terms are not covered by “commercial agreement”, but are nevertheless chargeable to BE.

· To BE, these are all “back-end liabilities”. To BNFL they are either “waste management” or “decommissioning”. However, it is not immediately obvious in which category the decommissioning of a particular waste management facility, such as a HAL store, will fall.

It is a clear priority that the presentations in the two accounts should be harmonised. BE’s categorisations are more rational and informative, in terms of facilitating subsequent analysis. In truth, the BNFL system of categorisation of liabilities as “reprocessing”, “waste management” and “decommissioning” seems anachronistic
. 
Decommissioning

Decommissioning of plant at Sellafield itself generates further radioactive waste streams, but the costs of these are generally included in the decommissioning total.

14.4
Liabilities: BNFL Group Management Responsibility: as at 31 March 2001

Table 14.4 shows undiscounted liabilities as at 31 March 2001 in the format of Table 14.2

TABLE 14.4: UNDISCOUNTED LIABILITIES 

FOR WHICH BNFL GROUP HAS MANAGEMENT RESPONSIBILITY 

31 March 2001: Undiscounted (£ million)



[A]
[B]
[C]



Sellafield
Other locations
Total

[1]
Magnox Electric
9526
10590
20116

[2]
 BNFL Parent
3799
-
3799

[3]
Others
10840
-
10840

[4]
Total
24165 
10590
34755

Source:

[Sum of C1 + C2]; [C4] from  [ BNFL ARA 2001, p71, Note 26a]; 

[A1] and [B1] inferred from the increase in discounted liabilities from 1998 [Magnox ARA 1998, p27, Note 18] to 2001 [Magnox ARA 2001, p22, Note 18]. 

Other cells are calculated by subtraction. 

The only unknown item is cell [B2], which represents the costs of decommissioning etc at sites such as Springfields. Rather than make an arbitrary guess, this is left at zero, so that all other figures are instantly recognisable. In fact, there would be a small amount in cell [B2], with a corresponding increase in cell [B4], and a corresponding reduction in cells [A2] and [A4]. The overall totals in Column [C] would be unchanged, and the amount is expected to be sufficiently small that leaving it at zero will not appreciably affect any of the subsequent analysis.

Figure 14.4 shows the same information in diagrammatic form, as an expansion of the box in the centre of Figure 13.1 labelled: “BNFL £34 billion”. 


14.5
Definition of “historic” or “legacy” wastes


Secretary of State’s Definition

An issue which flows directly on from categorisation of Sellafield liabilities by operational cause is that of the definition of “historic” or “legacy” wastes. The announcement of the LMA defined £28 billion out of the £35 billion as “historic liabilities”.

“In the 1940s, 1950s and 1960s, the Government and the nuclear industry focused on the development and application of nuclear technology for civil and weapons purposes. Sellafield, Dounreay and most other major nuclear sites in the United Kingdom date from that period. Much was achieved and the nuclear industry now makes a significant contribution to the British economy. However, the early years of the industry created substantial liabilities in the form of wastes that needed to be treated and plants that needed to be decommissioned. … 

The proposals that I will outline this afternoon …. make it clear that the Government's priority is to ensure that the legacy is managed safely, securely and cost-effectively in a way that ensures the protection of the environment. 

… In undiscounted terms, BNFL's 2001 accounts estimated the total liabilities for which it was responsible at £35 billion, £28 billion of which was linked to those historic liabilities.”
 

Lack of transparency in the Secretary of State’s Definition

It is not immediately obvious which liabilities in Figure/Table 14.4 constitute the £28 million. The rationale underlying the estimate of £28 million should be placed more transparently in the public domain.

Danger of too wide a definition of “legacy” or “historic” wastes

Increasingly, BNFL and Government use the term “historic” or “legacy” wastes. This demands a close scrutiny of the responsibilities for Magnox-derived wastes. The idea that all Magnox reprocessing is a “legacy” is being floated by BNFL. For example:

“Historic (legacy) wastes have arisen because of decisions taken for the UK to have an independent nuclear deterrent and, subsequently, that it would have a power programme using Magnox reactors and implementation of a fuel cycle that demanded reprocessing. Reprocessing was also adopted for the next generation of reactors in the UK, the AGRs.”

It is important to establish that recent and future Magnox generation and Magnox reprocessing is not a “legacy of past political decisions”. BNFL’s idea that all Magnox reprocessing is a ‘legacy’ is wrong. The danger of following this line of argument is obvious: legacy wastes = “Government (LMA) financial responsibility” = “BNFL absolved from facing up to the full financial consequences of future reprocessing”. 

Clearly, different definitions of the Magnox legacy are possible. Two possible examples are:

· legacy = Magnox up to about 1960 (mainly military imperative);  

· legacy = Magnox up to 1998 (prior to incorporation of Magnox within BNFL).

Establishing a rigorous definition of “historic wastes”

When seeking to understand the distribution of UK nuclear liabilities, the broad categories in Table 14.2 are insufficient. A much better categorisation system would be to distinguish all activities and all costs by the source activity which generated them. The following source categories can be identified
: 

(a)
costs arising from Magnox reprocessing, and the resulting downstream waste management;

(b)
costs attributable to BNFL Parent, ie which cannot legitimately be passed on to any other user;

(c)
costs (mainly charged to UKAEA) arising from general energy-related nuclear research, such as the fast breeder programme;

(d)
costs (mainly charged to MoD) for defence-related operations, both Magnox reprocessing/waste management and nuclear research;

(e)
costs (charged to foreign utilities) for THORP reprocessing of foreign LWR spent fuel, and the resulting downstream waste management; 

(f)
costs (now to British Energy) for THORP reprocessing of UK AGR spent fuel, and the resulting downstream waste management.

15.
HOW THE INCREASE IN LIABILITIES OF £7029 MILLION IN 1999/2000 

WAS ALLOCATED

This Section investigates the dramatic increase in 1999/2000 in undiscounted liabilities for which BNFL has management responsibility, from £27.1 billion to £34.2 billion, noted in Figure 14.1. 

It might be expected that the discovery of an extra long-term bill of over £7000 million, at a level of increase of over 25%, would have a significant effect on the company’s Profit and Loss statement. The crucial question is: are the bulk of the liability increases associated with BNFL’s own business activities, or are they associated with pre-1971 wastes, or with wastes not associated with nuclear generation. This Section investigates how BNFL has allocated this increase to the various “source” categories. It comprises:

15.1
Increase in Undiscounted Liabilities: 31 March 1999 to 31 March 2000

15.2
Subtraction of liabilities at Magnox sites

15.3
Allocation of the increase between different corporate entities

15.4
Discussion of identified allocations/reallocations 

15.1
Increase in Undiscounted Liabilities: 31 March 1999 to 31 March 2000

Table 15.1 documents the increase during 1999/2000, using the different categories of liability described in Section 14.3: decommissioning, waste management, and reprocessing of fuel.

TABLE 15.1: NUCLEAR LIABILITIES RELATING TO BNFL ACTIVITIES

Undiscounted (£ million): Increases from 31 March 1999 to 31 March 2000



Decommiss-ioning
Waste

Management
Reprocessing of Fuel
Total

[1]
Total 31.3.2000
19640
11941
2661
34242

[2]
Previous year 31.3.99
14125
11751
1337
27213

[3]
Increase
5515
190
1324
7029

[4]
% increase
39%
2%
99%
26%

Source

BNFL ARA 2000, p65/66, Note 19a. 

Row [2]: “Previous year” values include BNFL changes in price levels and adjustments for one year’s discounting. 

Between 31 March 1999 and 31 March 2000 total liabilities for which BNFL has management responsibility increased from £27.2 billion to around £34.2 billion, an increase of £7 billion or 26%. 

Within this, the individual increases in individual liability categories vary widely. The estimate of decommissioning liabilities has increased by 39%, while the estimate for reprocessing liabilities has increased by 99% - that is, it has almost doubled. 

BNFL confirm that these changes are mainly associated with the Sellafield site: 

“We have recently undertaken an extensive review of our nuclear liabilities. This has involved revised estimates around future decommissioning and clean up work at Sellafield, taking into account updated/new technical assumptions around the decommissioning of chemical plants, revised estimates of the level of contamination of older buildings and past military programmes and associated increases in the volumes of waste. The gross figures include all decommissioning and waste management projects, over varying timescales.”

There are two possible contributory factors which could explain this huge increase. Firstly, BNFL management has been exposed to the more rigorous approach of the Magnox decommissioning team. Secondly, as in previous attempted privatisations, preparations for a possible PPP have encouraged a more rigorous estimation process. 

15.2
Subtraction of liabilities at Magnox sites

To see the scale of the increases at Sellafield more clearly, it is necessary to subtract the undiscounted costs of Decommissioning and Waste Management at Magnox sites. Unfortunately, none of the Magnox ARAs since incorporation into BNFL have published undiscounted totals, and none made explicit differentiation between Magnox sites and Sellafield. Similarly, BNFL gave detailed liabilities for Magnox in the incorporation year only, stating undiscounted values of Decommissioning at £8079 million and Waste Management at £617 million, totalling the £8696 million
.  BNFL ARAs in years following the incorporation of Magnox did not repeat the detailed totals for Magnox sites. It is recommended that both future Magnox and future BNFL ARAs rectify these omissions.

Using the general movement of Magnox discounted liabilities, and interpolating from other information, it is possible to estimate how total undiscounted liabilities at Magnox sites might have changed in 1999 and 2000. Table 15.2 repeats Table 15.1 with estimates for the Magnox sites extracted.

TABLE 15.2: NUCLEAR LIABILITIES: BNFL ACTIVITIES AT SELLAFIELD

(MAGNOX SITES EXTRACTED)

Undiscounted (£ million): Increases from 31 March 1999 to 31 March 2000



Decommiss-ioning
Waste

Management
Reprocessing of Fuel
Total

[1]
Total 31.3.2000
10291
11227
2661
24179

[2]
Previous year 31.3.99
5298
11233
1388
17920

[3]
Increase
4993
-6
1273
6259

[4]
% increase
94%
0%
92%
35%

Source:

Table 15.1 with Magnox sites subtracted. 

Magnox estimates inferred by author from BNFL and Magnox ARAs. 

Table 15.2 reveals that the effect of subtracting out the Magnox sites for the period from 31 March 1999 to 31 March 2000 is that:

· the overall increase is now 35%, rather than the 26% in Table 15.1. 

· decommissioning liabilities almost doubled in the period with an increase of 94%, a total increase of £4993 million, rather than the 39% in Table 15.1.

· waste management liabilities hardly changed in the period, as Table 15.1.

· reprocessing liabilities almost doubled in the period with an increase of 92%, broadly as Table 15.1. 

15.3
Allocation of the increase between different corporate entities 

The next step is to investigate how these increases in Table 15.2 were allocated to the main user categories. Ideally the categories would comprise: “BNFL Parent”, “Magnox Electric”, “Other”. However, this crucial information is not available in the relevant ARAs, or anywhere else in the public domain. However, the split between “BNFL Group” (consisting of both “BNFL Parent” and “Magnox Electric”) is given in BNFL ARAs. 

Tables 15.3a and 15.3b show the resulting estimates for undiscounted liabilities at Sellafield, 31 March 2000 and 31 March 1999 respectively.  

TABLE 15.3a: NUCLEAR LIABILITIES AT SELLAFIELD

31 March 2000: Undiscounted (£ million)



Decommiss-ioning
Waste

Management
Reprocessing of Fuel
Total

[1] + [2]
 BNFL Group
5834
5402
1865
13101

[3]
Others
4457
5825
796
11078

[4]
Total
10291
11227
2661
24179

Source:

BNFL ARA 2000 p65, with subtraction of Magnox sites as inferred by author.  

TABLE 15.3b: NUCLEAR LIABILITIES AT SELLAFIELD

31 March 1999: Undiscounted (£ million)



Decommiss-ioning
Waste

Management
Reprocessing of Fuel
Total

[1] + [2]
 BNFL Group
2831
6255
1057
10144

[3]
Others
2467
4978
331
7776

[4]
Total
5298
11233
1388
17920

Source:

BNFL ARA 1999 p74, with subtraction of Magnox sites as inferred by author.  

TABLE 15.3c: NUCLEAR LIABILITIES AT SELLAFIELD

Undiscounted: Additions from 1999 to 2000 (£ million)



Decommiss-ioning
Waste

Management
Reprocessing of Fuel
Total

[1]+ [2]
 BNFL Parent
3003
-853
808
2957

[3]
Others
1990
847
465
3302

[4]
Total
4993
-6
1273
6259

Source: Table 15.3a minus Table 15.3b

The results of Table 15.3c can be summarised as follows: 

· Within the increase in decommissioning liabilities of 94% (a total increase of £4993 million), BNFL has allocated almost 40% of this increase to the category “Others”.

· Although waste management liabilities have hardly changed in total, BNFL appears to have reallocated over £850 million of its “Parent”  waste management liabilities (almost all its 1998 allocation) to the category “Others”.
· Within the increase in reprocessing liabilities by 92%, the increase in “Others” from its initial value of £331 million to £796 million (an increase of £465 million) has no obvious explanation. 
Thus the overall conclusion is that a significant proportion of the increases in decommissioning and reprocessing liabilities have been allocated to “Others”. In the case of the category Waste Management the situation is even more confusing: although total liabilities in this category are unchanged, there has been a massive and unexplained liabilities reallocation in the Waste Management category from BNFL to “Others”.

15.4
Discussion of identified allocations and reallocations

BNFL’s explanation

BNFL’s explanation for the waste management category is not convincing:

“Total undiscounted waste management liabilities have increased due to the risk of a potential delay in the availability of a repository for nuclear waste. This has resulted in the Group making additional provision for potential costs of storage facilities during this period. In addition, waste management plant operating lives have been extended principally to support the extended period of Magnox reprocessing. On a discounted basis, these increases have been more than offset by the effect of discounting over a longer period. The Group share of waste management liabilities has been similarly impacted and in addition, capital expenditure associated with waste plants has been reassessed with external customers funding a greater share of the liabilities.”

It seems  impossible to achieve the sort of changes identified in Table 15.3c, especially in the category “Waste Management”, through timing effects associated with  either repository delay or extended Magnox reprocessing periods. Therefore, the crucial part of the above quote appears to be the last half of the last sentence, rather than the preceding 4½ sentences.  It is the reassessment of the capital expenditure associated with waste plants “with external customers funding a greater share of the liabilities”, which in fact seems to be the main causal factor of the allocations and reallocations. The problem with this process is the lack of accountability and/or oversight over how it is carried out. 

Problems with allocations (and reallocations) to “Others”

Since BE has put great stress on its fixed price contracts, it would seem that most if not all the category “Others” comprises the UKAEA and MoD. The pre-exiting allocation between BNFL Parent, Magnox Electric, UKAEA, and MoD, for the costs of waste management facilities on the Sellafield site, must have had some basis and some measure of agreement. It seems extremely unlikely that such large revisions in 1999/2000 of the proportionate shares were realistic. 

The problem is that organisations such as UKAEA or MoD, as noted above in Section 14.2, have no formal segregated funds or investment portfolio tied to future liabilities; there is no real sense in which they are financially accountable for the management of their long-term liabilities. They therefore have less interest in resisting such BNFL allocations than they might have, if more formal liability management schemes were in place. If this presumption is correct, it would be instructive if the correspondence, if any, between BNFL and other organisations were released, both to see how BNFL announced the sudden increase in allocation (and reallocation), and how the UKAEA and MoD reacted to it.

In this context it is interesting to recall the exceptional item quoted in Section 7 from BNFL ARA 2001: a £216 million gain resulting from an agreed reimbursement of payments made by BNFL, on behalf of MoD, to Nirex for deep storage work
. The same question is raised in this case: how was the reimbursement agreed? 

On one level, it might be asked whether such issues matter in the long run. (Re-)allocation from BNFL to UKAEA and/or MoD is after all simply another way of saying that the Government – ie taxpayer – will pay later. However, it does matter crucially in terms of appraising the overall viability of reprocessing and subsequent downstream waste management, which represents the core of the BNFL business. It would seem as if an accounting system exists which allows BNFL to allocate or reallocate over £3 billion of future liabilities to other Government organisations, without this transfer being notifiable in any formal sense. If organisations such as UKAEA and MoD had a greater degree of fixity in their budgets, unexpected increases in their liability allocations would be subject to greater scrutiny. This has clear implications for a future Liabilities Management Authority.

16.
PROVISIONS, LEVEL OF COVERAGE, AND LEVEL OF FUNDING 

Previous Sections have described the long-term nuclear liabilities, and described how BNFL allocates these to different customers including itself. This Section analyses the extent to which  long-term nuclear liabilities are covered by secure funds. 

16.1
Provisions

16.2
Level of Coverage 

16.3
BNFL’s Level of Funding

16.4
BNFL Level of Funding: 31 March 1998

16.5
BNFL Level of Funding: 31 March 2001

16.6
Why the BNFL Level of Funding of 88% is misleading  

16.7 
More realistic estimates of Level of Funding

16.1
Provisions

In common with other nuclear companies, BNFL raises provisions for future long-term liabilities. These provisions are effectively incorporated in the prices BNFL sets for its services – and are passed on to the consumer via the charges set by the nuclear utilities for electricity. The provisions are charged to the P/L Account each year, and accumulated in the balance sheet. If the provisions are adequate and invested wisely, then as the liabilities fall due, the provisioning procedure generates enough cash to meet them. 

This method is only fully secure if the provisions are invested year by year in a secure (external) segregated fund
. In such circumstances, the undiscounted long-term liabilities can then be discounted by the real risk-free rate of fund growth which might be expected – typically 2.5%. 

Alternatively, the industry may be allowed to reinvest the provisions internally – this has historically been the case in the UK and most major nuclear countries. In such circumstances, the return on the investment may be insufficient to match the discounting rate used for liabilities. The provisions may be represented by a plant at Sellafield, which has no earning power because it is uneconomic (the SMP has been shown to be such a case), or which has no earning power because it is an ancillary plant concerned with discharge reduction. At worst, some of the provisions may not even be represented by a facility at Sellafield – they may be represented by an intangible  notional item such as the ”goodwill” associated with the purchase of another company (Section 5).  

If there are no segregated funds, and if the provisions are invested internally without the required rate of return, then in fact the whole raison d’être of discounting long-term liabilities is removed. 

Year by year effect on the P/L

It is customary to describe the funding system for long-term liabilities as predicated on the assumption that funds will grow at a long-run real rate such as  2.5%. While this is true, in terms of the “provisions” the converse happens. As each year passes, some current liabilities are discharged, and the rest of the year-by-year programme moves one year nearer, increasing in value through two reasons:

· Removal of one year’s discounting.  

· Changes in price levels;

These changes in monetary value are each year charged to the P/L as “Revalorisation” or “Net provisions adjustment”, primarily consisting of  “Removal of one year’s discounting” and “Changes in price levels”. In 2000/2001, Revalorisation” was £508 million
.

16.2
Level of Coverage 

Definition

The true measure required in liabilities assessment can be defined as: that proportion of the discounted liabilities which is matched by a liquid reserve, and/or a secure expectation of future cash. We term this the Level of Coverage. The term is quite precise, except in so far as the definition of “secure expectation” will be a matter for subjectivity.

Uses of the Level of Coverage indicator

At the primary level the Level of Coverage represents a statement as to how prudently this generation has set aside funds to meet future liabilities, to pay the future costs associated with the electricity this generation has consumed. As such a high Level of Coverage represents good ethically-based husbandry, consistent with Government objectives of sustainability. Conversely, a low Level of Coverage demonstrates lack of concern on the part of the current generation. Ideally, with accurate provisioning charges to the consumer, and a secure segregated fund, the Level of Coverage should approach 100%. 

At the secondary more general level, the Level of Coverage can be a proxy measure of the “health” or profitability of the underlying operations (in BNFL’s case, mainly reprocessing). As we have discussed, such use of the Level of Coverage is fraught with many categorisation difficulties in connection with the Sellafield liabilities. For example: 

· there is a significant “military” component, which will have generated its own specific Level of Coverage (probably zero); 

· similarly, there is a significant “nuclear research” component;

· the Magnox reprocessing programme has generated particularly high levels of ILW wastes, and it would be a gross error to extrapolate a general statistic, obtained from the sum of Magnox together with THORP, across to THORP alone;

· there is a school of opinion that a significant proportion of the cash generated by CEGB in the 1980s for future nuclear liabilities was appropriated by the Government as a kind of “excess income tax” in the 1980’s, or sold off in asset form during the 1990 Privatisation.

Nevertheless it is true at some general level that, after taking all these difficulties into account, the Level of Coverage can be a useful statistic. Both the value, and the direction of change, of the Level of Coverage are important. Ideally it should be rising gradually, reaching 100% when operations cease. 

Thus a value close to 100% would indicate that BNFL reprocessing and waste management activities at Sellafield were in a healthy state. If the Level of Coverage is low, or seen to be deteriorating over time, then this will indicate that underlying profitability is falling, and that closer scrutiny is required. 

Under either the primary “good husbandry” interpretation, or under the secondary “profitability” interpretation, it becomes clear that it is rather dubious to incorporate any of the Magnox Secretary of State’s Undertaking (SSU) into the liquid funds in the Level of Coverage. The SSU is simply a promise that future taxpayers will meet the future liabilities. There is very little good husbandry or sustainability associated with the SSU. Neither can it in any way be used to inform a proxy measure of current profitability. The function of the SSU is to enable Magnox Electric to trade. 

16.3
BNFL’s Level of Funding

BNFL treatment up to 1997

Up to 1997, BNFL compared discounted future nuclear liabilities with the provisions. For the reasons described above, this was rather a pointless exercise. 

BNFL introduction of Level of Funding

From 1998 onwards, BNFL has attempted to provide reassurance by analysing what it called the Level of Funding. The reason that BNFL felt confident enough to try this procedure, was that in 1998 the company could for the first time include in the analysis the SSU. 

BNFL’s first definition of Level of Funding was used in ARA 1998 only, while a completely different definition was used in ARAs 1999 and 2000, with a further change in ARA 2001. A comparison of the different approaches is revealing in highlighting changes in BNFL corporate thinking over the period, and is carried out below in Sections 16.4 and 16.6. 

However, it must be noted that detailed analysis of the trend in “Level of Funding” is currently impossible for three reasons:

· BNFL has only quoted a Level of Funding in the last four ARAs 1998 - 2001;

· The method of calculation has changed 3 times in the period;

· in any one year, exceptional revaluations and reallocations of liabilities can swamp the comparison with last year’s figures.

16.4
BNFL Level of Funding: 31 March 1998

The BNFL 1998 analysis is shown in Table 16.4. The Table attempts to provide reassurance that liquid funds available are not too much lower than discounted liabilities. The Level of Funding is supposedly demonstrated to be 75% of the discounted liabilities of £13352 million. 

TABLE 16.4 BNFL NUCLEAR LIABILITIES AND LEVEL OF FUNDING

31 March 1998



basis
£m

Current Funding 

[1]
Nuclear liabilities investment portfolio market value

1421

[2]
Secretary of States Undertaking in relation to liabilities of Magnox plc

3700

[3]
Cash to be recovered from customers/non-cash costs

4910

[4]
Total current funding
[1]+[2]+[3]
10031

Future Funding 

[5]
Funds to be set aside over remaining operating lives
[6] – [4]
3321

[6]
Future discounted liabilities

13352

Level of Funding

[7]
“Level of Funding” 
[4] / [6]
75%

Source: BNFL ARA 1998, p63 Note 19b.

The Table is misleading, and ultimately fails to provide reassurance:

· Most importantly, the meaning of Row [3] “Cash to be recovered from customers/non-cash costs” is unclear. It is important to know from where this £4910 million is expected.  The meaning of the second component “non-cash costs” is opaque. The first component  “Cash to be recovered from customers” looks promising, but starts to unravel, once it is realised that “customers” is mainly composed of: UKAEA; MoD; and British Energy. In this context, it is worth noting the BNFL risk exposure with respect to £5 billion of BE undiscounted waste management liabilities which arise after BE’s reactors close (Section 13.3).

· Secondly, the SSU of £3700 million in Row [2] is merely a promise that the taxpayer will ultimately meet the liabilities – there is no equivalent liquid fund.  

16.5
BNFL Level of Funding: 31 March 2001

Table 16.5 reproduces the approach used by BNFL on Level Of Funding in 2001. The 2001 approach is significantly different from the approach in 1998 (Table 16.4). 

Most importantly, after 1998 the whole basis of the calculation changed. The divisor was changed to the financial liability of the total BNFL Group, rather than BNFL Parent’s share of the total Sellafield liabilities.

In ARAs 1999 and 2000, the divisor - the financial liability of the total BNFL Group - is represented by the total estimated future discounted liabilities. In ARA 2001, there is a further change, without explanation. The divisor is now represented by the provisions set aside by BNFL Group. The BNFL 2001 table starts from the provisions figure of £10714 million (Row [1] of Table 16.5), rather than the total estimated future discounted liabilities of £10437 million
. 

TABLE 16.5: BNFL NUCLEAR LIABILITIES AND LEVEL OF FUNDING

31 March 2001



basis
£m

Future discounted cash expenditure in respect of existing liabilities

[1]
Discounted Group funded provision

10714

[2]
Non-cash

958

[3]
‘Net provisions’
[1] – [2]
9756

Funding of Liabilities

[4]
Nuclear liabilities investment portfolio market value

4007

[5]
Secretary of States Undertaking in relation to liabilities of Magnox plc

4531

[6]
Total funding
[4] + [5]
8538

Level of Funding

[7]
“Level of Funding” 
[6] / [3]
88%

Source: BNFL ARA 2001, p71, Note 26b

16.6
Why the BNFL Level of Funding of 88% is misleading


The above BNFL computation of a Level of Funding of 88% in 2001 is misleading on several counts:

The divisor should be discounted liabilities rather than provisions

The approach of using discounted liabilities as the divisor in the Level of Funding calculation, as used by BNFL in 1998, 1999 and 2000, seems preferable to that of using provisions, as used by BNFL in 2001.

Misleading BNFL drafting given that the SSU will be paid only by the future taxpayer

Section 6.2 established how the SSU is simply a promise that future taxpayers will pay for the future liabilities. It therefore seems misleading for BNFL to include the SSU in the Funding Percentage  calculations. It is especially disingenuous when BNFL drafting gives the impression that it is somehow BNFL’s operations (and implied profitability) which have generated the funds. This is certainly the impression given by the use of phrases such as “BNFL has set aside…” and  “earmarked” in the following statements from the 2001 ARA: 

“BNFL has set aside £8,538 million to cover our proportion (£9756 million) [provisions] of the future cash expenditure associated with our nuclear liabilities. This is equivalent to 88% of the total amount. These funds comprise the Nuclear Liabilities Investment Portfolio (NLIP) (£4007 million) and the Secretary of State’s Undertaking (SSU) (£4531 million).”
 

“…  the Group has significant financial resources earmarked against these liabilities, these presently represent 88%  of the future discounted cash expenditure.”

Most of the Funding belongs to Magnox Electric

Whatever view is taken of the correctness of including the SSU, the BNFL method of presentation of Level of Funding in the 2001 ARA masks the fact that nearly all the “Funding” has come from Magnox Electric. The SSU is explicitly stated to be payable to Magnox Electric plc, and Magnox Electric lists the SSU as such in its own accounts
. In addition, much of the NLIP comes from the Magnox dowry or its interest. 

16.7 
More realistic estimates of Level of Funding

Tables 16.7a and 16.7b provide more realistic versions of Table 16.5 for different contexts, in each case using discounted liabilities rather than provisions as the divisor in the Level of Funding calculation. 

BNFL Group: Excluding SSU

Table 16.7a recasts Table 16.5, but excluding the SSU. The revised estimate of Level of Funding, excluding SSU, is 38%.

TABLE 16.7a: BNFL AND MAGNOX LIABILITIES: 31 March 2001

LEVEL OF FUNDING: excluding the SSU



basis
£m

[1]
Liabilities: Discounted
BNFL, ARA 2001, p71
10437

[2]
Funding: NLIP only
Table 16.5
4007

[3]
“Level of Funding” 
[2] / [1]
38%

BNFL Group: Excluding SSU and excluding Magnox sites

Table 16.7b recasts Table 16.7a, but excludes the SSU, and excludes the Magnox sites, so as to focus attention on Sellafield. 

It is first necessary to make a judgement as to how the £4007 million NLIP can be notionally divided between BNFL Parent and Magnox Electric. As noted in Section 6.1.1, the initial contributions to the NLIP were £640 million from BNFL Parent, and £2879 million from Magnox Electric. These values are consistent with the current level of £4007 million, given assumptions on annual growth in the meantime, and some reductions to the NLIP as recorded in Section 6. Therefore it is realistic to apply the initial proportions to the £4007 million; this gives BNFL Parent £729 million; Magnox Electric £3278 million.

TABLE 16.7b: BNFL SELLAFIELD LIABILITIES AND LEVEL OF FUNDING

31 March 2001: excluding the SSU; excluding Magnox sites



basis
£m

[1]
Liabilities: Discounted; Magnox sites excluded
see Note
5812

[2]
Funding: NLIP only. Sellafield site (Magnox and BNFL Parent)
see Note
2355

[3]
“Level of Funding” 
[2] / [1]
40%

Note: 

Row [1]: Estimated from £10437 million from BNFL, ARA 2001, p71 Note 26a, minus £4625 million Magnox decommissioning (assumed to be own sites) Magnox ARA 2001, p22, Note 18.

Row[2]: The Magnox share of the NLIP of £3278 million has itself to be allocated between £4625 million Magnox decommissioning, and the remaining Magnox liabilities, out of the total Magnox liabilities of £9179 million (the remaining are assumed to be all at Sellafield). Assuming strict proportions, this means that £1652 million Magnox NLIP is allocated to Magnox sites, and  £1626 million Magnox NLIP is allocated to Sellafield. Adding back the BNFL £729 million gives the Sellafield value shown.

The revised estimate of Level of Funding is 40%.

With the entirely reasonable assumption of excluding the SSU, only 38% of total Sellafield and Magnox site discounted liabilities are covered by liquid funds. Similarly, if analysis is restricted to the Sellafield site, only 40% of discounted liabilities are covered by liquid funds. If the provisioning system were working as it should, this figure should be much closer to 100%
. The rest of the liability bill will be picked up by the Government – ie the taxpayer – in the near or distant future. This gives an insight into the fundamental lack of profitability of Sellafield’s energy-related operations. 

17.
SEPARATING LIABILITY FUNDING FROM OPERATIONS

Section 6.1 showed that in 2000/01 BNFL used £370 million from the NLIP. This Section analyses whether it is appropriate for the NLIP to be used now, to discharge current liabilities, or subsidise current operations. 

17.1
Can the NLIP be used in 2001 to discharge liabilities? 

17.2
Summary of what actually occurred in 2000/01
17.3
Separation of Operational Accounting from Liability Accounting

17.1
Can the NLIP be used in 2001 to discharge liabilities? 

Provisions and Funds: Theoretical life cycles

The answer depends upon the interaction between provisions, funds, and liabilities, and the position in time in the Fund life cycle. The nuclear liabilities will be phased until well into the 21st century. If the NLIP were a properly constituted segregated fund, it would be expected to grow in size in early years. The combination of provisions being put into the fund, and investment income, would exceed the liabilities discharged in the individual years. (This trend would apply on average – there might be an anomalous position in one individual year.)

At some future year, again on average, the combination of provisions being put into the Fund, and investment income, would be less than the liabilities discharged in the individual year. Depending on the Fund in question, this may be shortly before, or many years after, the year when income generating operations, and therefore annual provisions, would cease. From then on, in a typical year, investment income in any individual year would not be enough to cover the liabilities in that individual year, and Fund size would decline. 

Where BNFL’s NLIP is situated in the theoretical Fund life cycle

It is not possible to state a priori where the NLIP is in the above theoretical life cycle. However, because the NLIP was only constituted in 1997, and because nuclear liabilities will be phased until well into the 21st century, it would seem reasonable to infer that in the case of BNFL, the Fund is in its early years. One would expect most of the current liabilities to be met by provisions – and even other operational cash surpluses – rather than investment income from the NLIP. Similarly, it would seem reasonable to expect that the NLIP Fund size would reach a maximum after operations cease. Thus no sale of any part of the NLIP would be expected in these early years. 

The BNFL view

As noted in Section 12, BNFL appears to be taking a very different extreme position with respect to the NLIP. BNFL appears to assume that, because of the safety net of the SSU,  it is legitimate to exhaust the NLIP at some point around 2008, so that all future liabilities would be covered by the SSU. Therefore, BNFL currently:

· is not adding provisions to the NLIP;

· is not reinvesting investment income in the NLIP;

· is even selling part of the Portfolio.

When considering the BNFL position the following three points should be noted. 

· Firstly, most of the NLIP came from Magnox. Therefore, there should be careful audit of whether too much of the NLIP is going to non-Magnox uses.

· Secondly, the size of the initial BNFL contribution to the NLIP in 1997 was only £640 million. Was this sufficient to grow to cover all BNFL Parent’s share of the discounted liabilities? Even if it were sufficient once, is this sufficiency now being undermined by premature reduction of this part of the Portfolio? (This question must be particularly firmly posed, given the uncertainties with respect to BNFL allocations of liability increases in 2000/01 to “Other Users”, as noted in Section 15.4)  

· Thirdly, what is supposed to cover the BNFL Parent share of the waste management liabilities and Sellafield decommissioning liabilities which will arise after the NLIP is exhausted? (The SSU is not relevant in this context, since it applies to Magnox only).

17.2
Summary of what actually occurred in 2000/01

To consider whether current use of NLIP funds is defensible, Table 17.2 analyses further what actually happened in 2000/01. The first 4 rows are simply a repetition of Table 6.1.3, identifying the precise sources of cash taken from the NLIP in 2000/01. Table 17.2 also hypothesises that in a smoothly operating Fund, the provisions made in the year - Row [5] - should also be added to the Fund. There is no law or accounting rule which compels BNFL to do this, but such action is implicit in the notion of discounting liabilities, if the provisions are not being invested securely elsewhere.  

This gives two estimates of  the amount not retained within the NLIP in 2000/01 – a lower estimate in Row [4], and an upper estimate in Row [6]. Table 17.2 then compares these two estimates with the actual liabilities discharged. 

TABLE 17.2: CHANGES CONNECTED WITH THE NLIP IN 2000/01

£ million

Row
Item
Source
Amount

NLIP proper

[1]
Sale of part of Portfolio: Book Value
Section 6.1.2

(BNFL ARA 2001)
141

[2]
Profit on Sale of part of NLIP 

25

[3]
Investment Income

204

[4]
Lower estimate: Total not retained in NLIP
[1] + [2] + [3]
370

Provisions set aside in year

[5]
Provisions made to P/L 2000/01
BNFL ARA 2001 p69
140

[6]
Upper estimate: Total not retained in NLIP
[4] + [5]
510

Liabilities discharged in year from NLIP

[7]
Liabilities
BNFL ARA 2001 p69
333



[8]
Subsidy to Operations: lower estimate
[4] – [7]
37

[9]
Subsidy to Operations: upper estimate
[6] – [7]
177

Table 17.2 reveals a great deal:

· Both estimates of the amount not retained in the NLIP in 2000/01 (lower £370 million, upper £510 million) are more than the liabilities discharged. It is therefore clear how strongly BNFL is assuming that the NLIP is not near the beginning of its life cycle, even though the NLIP only started in 1997.
· The amount not retained in the NLIP exceeded the liabilities discharged in both estimates – by £37 million in the lower estimate, and by £177 million in the upper estimate. 
· These sums appear to constitute a subsidy from NLIP to operations. This subsidy is a minimum of £37 million; if a harder view is taken that provisions should have been added to the NLIP, the subsidy from the NLIP to operations is £177 million.
Table 17.2 raises a crucial issue. There appears to be a cash subsidy flowing from the NLIP/liabilities area of activity to the operational area of activity. A corollary of this is that no cash is flowing in the reverse direction: from operational area of activity to the NLIP/liabilities area of activity. This corollary appears to contradict the BNFL argument that Magnox generation contributes to liabilities reduction in avoidable cost terms. If there were a Magnox generation contribution to liabilities reduction in avoidable cost terms, then in Table 17.2, one would expect Row [4] to be less than Row [7].

Again, this issue cannot be answered by analysing changes in recent BNFL ARAs, because of definitional changes, the effect of  the “exceptional items”, and the interplay between operational and liability activities. There is a clear need for separation of operational accounting from liability accounting. 
17.3
Separation of Operational Accounting from Liability Accounting

The suggestion that BNFL’s operational accounts should be separated from the accounts describing liabilities and liability funding was first made in earnest by McDermott
. Such a separation would simultaneously enhance the transparency of presentation of both sets of transactions, ultimately leading to improved decision-making in both spheres. In addition, for both operational and liability accounts, separation out of Magnox and THORP based components seems mandatory. 

Such a separation exercise has been achieved in the case of British Energy, in the specific context of the management of funding for the long-term decommissioning liabilities included in the Segregated Fund. The BE accounts show only the operational payments into the Segregated Fund
. The question of whether the designated payments match up to the long-term liabilities is a separate issue addressed by the Fund managers at quinquennial reviews. This separation was achieved without major administrative problems, at the time of the BE Privatisation in 1996.

As in the case of poor management and investment appraisal (discussed in Section 2), the setting up of an LMA would not automatically solve the problem. Indeed an LMA could entrench existing errors. The announcement of the LMA of November 2001 is ambiguous as to whether operational and liability accounting will be kept separate. It would appear essential that the LMA White Paper in the Spring 2002 should examine this issue in detail.

Ideally, separation of operational and liability accounts would arise hand-in-hand with initiatives to set up properly segregated liability funds. The first priority, particularly in the light of recent reports that the LMA might be delayed
, is for the Government to ring-fence the NLIP securely to prevent any subsidies to BNFL operations, and for the Government to assess whether BNFL should be allowed to sell off part of the Portfolio, and/or not reinvest investment income. 

Any future LMA should then perhaps be commissioned with further segregated funds, ultimately to cover the full liabilities. This would ensure that the LMA were not exposed to the year by year exigencies of Exchequer priorities. It would simultaneously satisfy sustainability objectives, by  improving this generation’s contribution to the liabilities task, thus addressing the weaknesses of the SSU noted in Section 6.

18
IMMEDIATE POLICY ISSUES FOR GOVERNMENT AT MARCH 2002

This Section discusses the issues raised in this Report for policy review with particular reference to:

· Implications for the Government Consultation: Managing Radioactive Wastes Safely 

· Implications for a Liabilities Management Authority (LMA)

18.1
The need for Government Review of Reprocessing

18.2
Review of THORP reprocessing 

18.3
Review of Magnox generation and Magnox reprocessing

18.4
Sellafield MOX Plant (SMP)

18.5
Repositioning BNFL’s business strategy

18.6
Liabilities and Liabilities Management Authority 

18.1
The need for Government Review of Reprocessing

The nuclear industry has used the argument that UK liabilities have arisen substantially from past activities such as past reprocessing, and that future reprocessing is relatively insignificant in the equation. While this may be true for UK production  of Low Level Waste, it is certainly not true for Highly Active Liquor (HAL), High Level Waste, and separated plutonium, which will be increased substantially by further reprocessing. In fact, UK stocks of civil separated plutonium may almost double as a result of future reprocessing plans. Therefore, it is very important for Government to re-question the justification (both in the general economic sense, and in the narrower legal sense) for further reprocessing. 

Increasingly, BNFL and Government use the term “historic” or “legacy” wastes. For example:

“Historic (legacy) wastes have arisen because of decisions taken for the UK to have an independent nuclear deterrent and, subsequently, that it would have a power programme using Magnox reactors and implementation of a fuel cycle that demanded reprocessing. Reprocessing was also adopted for the next generation of reactors in the UK, the AGRs.”

Section 14 discusses these issues in detail, and describes how the definition of historic or legacy wastes should not be interpreted too widely. It is important to establish that future Magnox generation and future reprocessing of AGR and Magnox spent fuels, are not a “legacy of past political decisions”.

If the LMA were set up without a  corresponding review of reprocessing of both Magnox and AGR spent fuel, then a significant opportunity would have been missed to reduce substantially the UK’s future nuclear liabilities.

18.2
Review of THORP reprocessing 

The economic benefits under which the THORP justification was demonstrated no longer apply. As shown in Sections 9, 12.1 and 12.2, there may now be much lower economic benefits to set against the significant and continuing discharge detriments.

Article 6(2) of the Euratom Directive states that the Justification of a practice should be reviewed if new information is acquired about the efficacy or consequences of the practice. It is clear that whatever view is taken of reprocessing profitability in the absolute, reprocessing is vastly less profitable than previously stated in the 1994 Justification of THORP. This seems to constitute “new information … acquired about the efficacy or consequences of” [the practice of reprocessing]. Since the original THORP justification was based solely on economic benefits, one would assume that the new information is sufficient grounds for requiring rejustification. 

The Justification of THORP reprocessing is inextricably bound up with the issue of SMP operation. There is no reason for THORP discharges, unless the SMP uses the separated plutonium. Similarly, there is no reason for SMP to exist, unless THORP manufactures separated plutonium. THORP has considerable discharge detriments, SMP less so. But in the current logic, each practice assumes the other as an established fact with zero cost. In truth, both links in the chain might be losing money. It is also clear that the Justification process should be applied to the “whole system” – to the combination of the two processes, THORP reprocessing and SMP MOX production
.

18.3
Review of Magnox generation and Magnox reprocessing

Two issues need reviewing under the current Government Consultation on Radioactive Waste Management: (a) whether Magnox generation of electricity should be curtailed immediately; (b) whether Magnox reprocessing should continue. 

Section 10 concluded that the combination of Magnox generation and reprocessing is expensive. If the Magnoxes were closed, BNFL (and therefore ultimately the Government) would be better off. Because of its continuing waste management implications, it is clear that Magnox generation should be reviewed by Government as part of the current Consultation of Managing Radioactive Wastes Safely (MWRS).

A problem in this context is that the current Justifications of Magnox generation and Magnox reprocessing are being taken separately. This is clearly illogical, and contrary to the spirit of the Justification Directive.  The Secretary of State could direct that the Justifications be taken together, as one item.

It is clear that BNFL is concerned about the potential performance and throughputs of the B205 plant, but that the company continues to be 100% committed to reprocessing Magnox spent fuel. This commitment is costing significant amounts of undocumented cash. For example, in Section 4.6 it was noted that BNFL is investing significant research expenditure in possible  modification of THORP so that it could replace B205 as the reprocessor of Magnox spent fuel. There has been no discussion in the public domain of this decision to develop a new head-end at THORP, and it is not known how much it will cost. 

Although accepting that securing an alternative to Magnox reprocessing was not a practicable possibility in 2000, RWMAC suggested that because of the sensitivity of the issue it should be addressed in the Government’s (then forthcoming) MRWS Consultation
. RWMAC’s detailed comments have been noted in Section 10.5. 

Apart from a joint Justification exercise on Magnox generation and reprocessing, there is a further procedural route through which this subject could be reopened. Within the Sellafield Discharges Consultation, the Environment Agency (and therefore BNFL) demonstrations that Magnox reprocessing is the Best Practical Environmental Option (BPEO) are very weak, and need revisiting
. The EA and BNFL demonstrations simply repeat the RWMAC conclusion that there is no current practical alternative, but do not repeat the RWMAC observations that no detailed comparisons have been performed. The fact that the EA and BNFL are citing the RWMAC study, rather than referring to specific technical literature, illustrates the dearth of any meaningful research into technological alternatives to reprocessing.  

18.4
Sellafield MOX Plant 

In addition to all the failings described in Section 11, the October 2001 Justification decision seems particularly inappropriate given the recent announcement of the LMA, which implies that ownership of the SMP will pass to the LMA.

“Secondly, to enable the LMA to exercise its role across the whole public sector civil nuclear liabilities portfolio, the Government now propose to take on responsibility for most of BNFL's nuclear liabilities and the associated assets. The most significant of those will be the Sellafield and Magnox sites. …Our current intention is that those assets will be transferred to the Government when we take on responsibility for the liabilities. Responsibility for the assets and liabilities associated with BNFL's commercial fuel, reactor services and international clean-up businesses will remain with the company. ”

There is still an opportunity to review the issue of MOX and UK disposition of plutonium. A lower cost and lower risk strategy for all concerned might be to consider plutonium immobilisation as a means of disposing of separated plutonium at Sellafield. Underlying the BNFL thinking is the hope that in the longer-term, the pluthermal economy based on increased reprocessing and MOX will come into being. As Section 12 has shown, such hopes are illusory.

18.5
Repositioning BNFL’s business strategy

The severity of the BNFL cash-flow condition may have serious consequences for BNFL’s short-term decision-making. It is plausible that the only solution once inside the BNFL fence may be to grasp at any straw in the form of short-term net cash inflow, at the expense of longer-term liabilities. This might explain why BNFL wishes to operate the SMP on the basis of return of plutonium to European utilities only, when such a strategy can clearly be demonstrated to lose money overall, even with capital costs sunk.

The view has been expressed by commentators that BNFL’s current business strategy – of offering all possible nuclear services to all customers – may be too broadly based, and that it might be advantageous to the company to focus its expertise and experience on fewer business segments. In this spirit, and particularly with the US in mind, it might be advantageous for BNFL to focus its energy more on nuclear decommissioning and clean-up, and less on processes connected with the “pluthermal” economy such as reprocessing and MOX. BNFL is a world leader in nuclear decommissioning and clean-up – although admittedly its performance on estimating and setting of contractual terms  in clean-up contracts has to date been poor, especially in the US.

18.6
Liabilities and Liabilities Management Authority (LMA) 

This Report has raised a large number of crucial questions with respect to liabilities management. as currently practised by BNFL and others. It is recommended that the following 8-Step Liabilities Management Programme be set in motion immediately by Government. This 8-Step Programme would be separate from the recommended Government Reviews of the justification for future Magnox and THORP reprocessing (although the first 5 Steps would provide valuable supporting information for any such Reviews).

All analysis in the Programme  should be independently verified, and the results placed in the public domain. Note that the output of analysis will be costs of managing waste streams, in contrast to the current Waste Inventory Audit, which is concerned with masses and volumes of wastes. 

The 8-Step Programme is essential, if future waste management is to be organised in a coherent, cost-effective manner which is understood by the public. The Programme does not depend on the timing of any LMA – certainly it would be inefficient to commission an LMA without having carried out such analysis first.

1.
The full capital and operating costs of managing Sellafield should be recorded for each main facility or plant (such as the list in Table 4.6), and for all future plant.

2.
This information should be combined with the existing audit of waste volumes, to provide estimates of managing each individual waste type at Sellafield:

(a)
to a passively safe form;

(b)
to possible final deep disposal.

3.
These estimates must ensure adequate provision for escalations in ILW cost, because of further regulatory pressure, and/or increased estimates of possible ILW repository costs. Similarly, the estimates must ensure adequate provision for increased estimates of costs of disposal of HLW and/or spent fuel in a possible HLW repository. 

4.
A clear allocation of costs should be made between the 6 main “source” categories: BNFL Parent; Magnox; British Energy; foreign utilities; UKAEA; MoD. This would facilitate a transparent definition of  “historic” or “legacy” wastes, precisely defined such that current and future reprocessing would not be considered “legacy”. 

5.
There should be a full audit as to how much of the THORP-related asset base should be written down, in the event that it is demonstrated that waste management costs were not fully written into contracts with customers, and cannot now be reasonably passed on. 

6.
The risk to the taxpayer of the British Energy “black-hole” liabilities of about £5 billion (Section 13.3) should be investigated.

7.
Sellafield’s operational accounts should be separated from the accounts describing liabilities and liability funding. In addition, for both operational and liability accounts, separation out of Magnox and THORP based components seems mandatory. 

8.
Ideally, properly segregated liability funds should be set up. The first priority is for the Government to ring-fence the existing NLIP to prevent subsidies to BNFL operations, and to assess whether BNFL should be allowed to sell off part of the Portfolio, and/or not reinvest investment income. There should be consideration given to setting up any future LMA with further segregated funds. 

Step 3 is essential before there can be any serious discussion of the economics of new nuclear build. Even if new nuclear stations are not tied to reprocessing spent fuel, the operators will still need to manage spent fuel, possibly ultimately disposing it in an HLW repository, and will generate ILW. 
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SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS





This Report studies recent BNFL Reports and Accounts. Areas covered include: the BNFL Balance Sheet; Profit and Loss statements; BNFL liabilities and provisions; and Levels of Funding. In all the areas covered, the Report finds anomalies, and cases where BNFL’s presentation of results can easily mislead. 





The underlying issue is the profitability of BNFL’s core operation, reprocessing of spent fuel. This Report shows that reprocessing is now so much more expensive than alternatives for the management of spent fuel, that exit routes may be available from current operational policies, which would simultaneously save the taxpayer money and reduce discharges. BNFL - and the Government - consistently turn a blind eye to investigation of such exit routes.





Nuclear liabilities are continuously underestimated by the industry, with a constant need for upward revisions - for example BNFL increased its estimate for liabilities for which it has management responsibility by £7 billion in 1999/2000 alone, an increase of 26% over the previous year’s estimate. Underestimation of future liabilities overstates the profitability of reprocessing operations. Further underestimation of liabilities arises because separated plutonium and reprocessed uranium have now been shown to be liabilities and not assets. The costs of managing and disposing of these materials  should be included in BNFL liability estimates. This Report also identifies other areas where BNFL accounting practice may lead to overstatements of profitability.





BNFL has set aside provisions for future nuclear liabilities, but such provisions are not matched by liquid funds. In cash flow terms, BNFL benefited from early prepayments on THORP reprocessing contracts. This Report raises questions as to how this cash has been used. Some may have been invested in unprofitable plant, such as the Sellafield MOX Plant. Some may have been invested in non-earning assets on the Sellafield site, at levels not anticipated when setting the reprocessing prices. The problem with such investments is that funds are not then available to deal with the consequent waste management liabilities which may extend for up to 100 years. 





BNFL also benefited, in a narrow accounting sense, from the 1998 merger with Magnox Electric. The Magnox “dowry” comprised £3 billion ex-Fossil Fuel Levy which BNFL has passed into its Nuclear Liabilities Investment Portfolio (NLIP),  and also the Secretary of State’s Undertaking (SSU) to meet Magnox liabilities after 2008.  BNFL uses the NLIP and SSU to report a healthy current cash position, and to derive a healthy Level of Funding for nuclear liabilities. This Report questions whether the BNFL presentation of Funding information is valid. BNFL is using the NLIP to meet current liabilities, which seems inconsistent with the NLIP’s purpose of funding long term liabilities. BNFL may be using the NLIP to subsidise current operations – if this were  true, then BNFL’s avoidable cost argument for continuing Magnox generation is tenuous. 





In terms of the formal processes of Justification of discharges and detriments, continued Magnox reprocessing relies on the continued and erroneous separation of Justifications of Magnox generation and Magnox reprocessing. Similarly, THORP reprocessing and MOX manufacture rely on an analogous separation of the two relevant Justifications.





The questions raised by this Report should be answered before any Liabilities Management Authority (LMA) is constituted. Most importantly, this Report recommends a full Government review of both Magnox and THORP reprocessing, and their alternatives. It would be absurd to saddle the LMA with the continuation of BNFL’s commitment to further reprocessing, if such commitment can be shown to be losing the taxpayer money on a daily basis. In addition, it is possible that the continuation of reprocessing might militate against achievement of the essential task of rendering older Sellafield wastes into a passively safe form, and might jeopardise attainment of regulatory objectives, some of which are OSPAR-related.





This Report recommends an 8-Step Programme for Liabilities Management. Within this Programme, it is essential that operational accounting is separated from liability accounting, and that in both cases Magnox and THORP accounts are separated. 
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