
NEA/RWM/WPDD(2005)4 

Uncertainties affecting fund collection, management and final utilisation35

Olof Söderberg 
Board of the Swedish Nuclear Waste Fund 

Abstract 
 

The paper presents, on a general level, major uncertainties in financing systems aiming at 
providing secure funding for future costs for decommissioning. The perspective chosen is that of a 
fund collector/manager.  

 
The paper also contains a description of how these uncertainties are dealt with in the Swedish 

financing system and particularly from the perspective of the Board of the Swedish Nuclear Waste 
Fund. It is concluded that existing uncertainties are a good reason not to postpone decommissioning 
activities to a distant future. This aspect is important also when countries have in place financing 
systems that have been constructed in order to be robust against identified uncertainties.  
 
 
1. UNCERTAINTIES IN FUNDING FOR DECOMMISSIONING36 
 
1.1  Areas of uncertainties  
 

In accordance with the ethical principle of intergenerational fairness, future costs for 
decommissioning of nuclear power plants (NPPs) should be borne by the generations that have 
benefited from the primary, producing activity. Such an approach leads to the conclusion to set aside, 
during the productive lifetime of NPPs, sufficient financial resources (funds) to cover costs in the 
future. These funds should be available, when the moment comes, to cover upcoming costs for 
decommission nuclear facilities, remediate sites, and manage the associated wastes. A liability for 
future generations would exist if such resources are not allocated – or the resources are found to be 
insufficient. 
 

But is it possible to ensure that ‘sufficient’ resources are set aside? And who decides what is 
‘sufficient’? 37

 

                                                      
35. S. Gordelier (United Kingdom Atomic Energy Authority), V. Massaut (SKC-CEN, Belgium), F. Tchapga 

(PhD Economics, GRJM-ADIS-Université Paris 11, France) and E.Warnecke (Federal Office of 
Radiation Protection, Germany) have reviewed drafts of the paper and contributed valuable comments. 

36.  The same uncertainties are in principle also applicable in funding for future disposal of high-level 
radioactive waste and spent fuel. 

37.  Setting aside financial resources for future use can be done as internal funding in the accounts of the 
producer or as external funding. External funds can be managed by operators or by bodies independent 
from them.  

 79



NEA/RWM/WPDD(2005)4 

One way of coping with this problem is to identify possible uncertainties in a systematic way 
and analyse what can be done to eliminate them – or at least reduce them as much as reasonably 
achievable. A similar approach as is used as a basis for the well-known ALARA-principle (established 
within the field of radiation protection) seems to be applicable also for handling uncertainties with 
regard to funding for future decommissioning! 
 

For the purpose of this presentation, it seems helpful to distinguish between uncertainties within 
four areas. Thus, the uncertainties could regard: 

• The accuracy of the cost calculations forming the very basis of any fund system  
• The inflow of resources into a fund system. 
• The management of resources within a fund system. 
• The time factor – when will calculated costs occur? 

 
The fact that these four categories of uncertainties at the same time are interdependent of each 

other complicates the picture even more.    

 
 
1.2  Uncertainties regarding the accuracy of the cost calculations forming the very basis of any 

fund system 
 

A good illustration of existing uncertainties of this kind can be found in the NEA report 
Decommissioning Nuclear Power Plants – Policies, Strategies and Costs (2003). In this report it was 
concluded that at least the following nine aspects had significant effects on decommissioning costs (p. 
10 – 11): 

• The end state of the facility after decommissioning (e.g. green field, long-term stewardship 
of some facilities, site reuse for other industrial or nuclear purposes);  

• The national policy, and site-specific application, of site release criteria; 

• The inclusion of waste disposal costs – totally, partially or not at all – in the 
decommissioning scope and cost estimates; 

• The manner in which waste arising from decommissioning is classified, in terms of whether 
or not radiologically regulated disposal is required; 

• The assumed costs for waste disposal, recognising that no country reported having operating 
disposal facilities for all types of waste that would be generated by decommissioning 
processes; 

• The decommissioning strategy option assumed for costing purpose (e.g. longer or shorter 
safe-store periods and choice of decommissioning end point); 

• The national labour costs that were assumed; 

• Social and political factors, such as the decision to decommission very rapidly, or to release 
sites only to very stringent radiological criteria; 

• Uncertainties in the estimates and their treatment in cost models. 
 

In addition to these general aspects that affect costs, the study also identified several physical 
characteristics of the power plant considered that were also significant cost drivers:  

• Type and size of the reactor. 
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• Number of units on the site. 
• Operating history of the plant; and 
• The amount of waste assumed to be generated. 

 
The best way of handling uncertainties of this kind seems to be the constant development of 

cost estimations based on continuous learning from different decommissioning projects that have been 
successful or less successful with regard to projected and actual costs.   
 
 
1.3 Uncertainties regarding the inflow of resources into a fund system 
 

There are two possible principles to collect reserve funds for decommissioning. One is paying 
the projected costs in advance (‘prepayment’). This means setting aside financial resources before a 
reactor is allowed to start. The second principle is building up the funds gradually. Since 
decommissioning costs are components of total costs for nuclear-generated electricity, the financial 
resources are in both cases finally borne by consumers through electricity rates.  
 

If a model with prepayment is chosen, there is no uncertainty regarding the actual inflow of 
resources into the funding system. The use of this method would, however, require that 
decommissioning costs for the project could be reasonably well estimated before the facility has been 
built, or at least before nuclear activities in the facility have been permitted to start. This requirement 
is obviously difficult to meet (cf. section 1.2). So even if a system of prepayment were theoretically 
feasible, it would probably have to be supplemented by a mechanism allowing for later adjustment of 
the reserve. 
 

A gradual build up of reserves can be constructed in different ways. Common practice is to set 
aside a certain amount per produced (or delivered) kWh of nuclear-generated electricity. This means 
that the building of the reserves is closely linked to the production of nuclear power and that 
consumers of nuclear power have to settle the final bill through the prices they pay. In some countries 
the build up of reserves is made by setting aside a certain amount per sold kWh of all electricity. This 
means that the collective of electricity consumers have to carry the costs for decommissioning of 
nuclear power production. 
 

Any system for gradual build up of reserves has to be based on basic assumptions concerning 
the commercial lifetime of the NPP, or concerning a shorter ‘earning-period’ during which resources 
to cover all future costs should be collected. From an assumed time-period it is possible to assume the 
size of the production (expressed as the volume of produced or delivered KWh or TWh) from a certain 
reactor. And from this assumption it is possible to arrive at a certain amount per kWh that should be 
set aside. But how certain are the assumptions of a certain total production? Which resources will be 
accumulated in the case of a major interruption of the operation of a NPP?    
 

One way of reducing this uncertainty is to provide for regular reviews of basic assumptions on 
total or annual production from the NPPs. Such reviews are important, as basic assumptions on future 
production form one of the bases for calculating the amount per kWh that should be set aside.  
 
 
1.4 Uncertainties regarding the management of resources within a fund system 
 

Management of collected funds is necessary because the physical activity of decommissioning 
results in costs that will occur much later than the resources are collected.  
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What is a reasonable target for managing such funds?  In the first place, funds should be 

managed to ensure that the real value of collected resources is kept. In an economy with inflation – 
which is the case in almost every country – this means that management should ensure that the 
collected resources at least grow at a rate that corresponds to inflation (measured one way or another). 
A more ambitious – but still feasible – goal for fund management is to ensure that real value is added 
to these resources before they have to be used for their purpose. Resources set aside to cover future 
costs should be used for productive purposes in the economy (investments) before they have to be 
spent for the intended purpose. 
 

Capital that is managed in order to provide a return is exposed to different financial risks. The 
exposure and risks in the investment activities are to be clearly measured and followed up by applying 
generally accepted financial market methods. The following is a brief description of these risks: 

• Inflation risk is the risk that inflation exceeds the return on the collected capital, resulting in 
negative return in real value. 

• Market risks are the risks that the value of the collected capital varies due to developments 
on the financial markets. 

o Stock-market price risks are the variations of market value of shares. Experience 
shows that the value of shares varies greatly from time to time. 

o Interest risks are the changes in the value of interest-bearing securities, which arise 
when the market rates rise, or fall. The impact is determined by the maturity. A longer 
maturity will result in a greater value change in connection with a given market rate 
change. Interest rate risks can therefore be reduced by limiting the maturity. The 
measure applied to interest rate risk is usually the duration. In order to limit the 
interest rate risk, a duration limit is usually established. 

• Credit risks comprise issuer risks and counterparty risks. 
o Issuer risk is the risk that the party issuing a promissory note will not pay the interest 

and repay the principal on the due date. 
o Counterparty risk is the risk that a counterparty, in connection with a purchase or sale, 

will not be able to fulfil his obligations in connection with the settlement of the 
transaction. Counterparty risks can be limited by establishing firm rules for how 
transactions should be carried out. 

• Liquidity risk is the risk that, due to the market situation, a security cannot be sold at the 
desired time, at the desired price and/or at the desired volume.  

• Currency risk is the risk that certain costs are to be paid in foreign currencies and thus be 
influenced by possible unexpected variations in currency exchange rates. 

• Administrative risks can arise due to deficient routines concerning how transactions are to 
be conducted, confirmed, controlled, registered, accounted for etc.  

 
These types of financial risks are the same in all kinds of capital management, for instance in 

the case of managing pension funds. It is necessary to establish a balance between the expected return 
on capital investments and the risk the manager is willing to accept in order to obtain that return. 
Generally, a higher risk may result in a higher return. Based on such a balancing point, it is possible to 
establish which sort of assets the fund capital can be allowed to be invested in.  
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There remains, however, one uncertainty of major potential importance. This uncertainty is 
difficult to address. The reason is that this uncertainty is not particularly the business of a fund 
collector/manager but rather the business of all actors in a community that has established a funding 
system. 

 
This uncertainty concerns the possibility that the legal rules forming the basis for a financing 

system are changed in a way that undermines the whole idea. A condition for a sound long-term 
funding system is no doubt a certain economic stability. Theoretically, a nation might get into such 
deep economic difficulties that existing legislation is changed to allow the use of collected funds for 
other purposes than originally intended. 

 
Also the possibility of misuse of funds by criminal actions, or total loss of funds due to e.g. 

warfare, is a possibility. 
 
 
1.5 Uncertainties regarding the time factor – when will calculated costs occur? 
 

Apart from keeping – and preferably increasing – the value of a fund, a fund manager’s second 
duty is to have the assets available when needed for their purpose, e.g. to cover future costs. This 
means that the management of a fund includes careful liquidity planning.  

 
But a successful liquidity planning is dependent on reliable forecasts concerning when major 

costs will occur. For a capital manager it makes a big difference when considering different 
investment options if the invested asset should be available for costs that have to be paid within 5-10 
years from now or from 30 years from now. Uncertainties regarding this time factor will inevitably 
result in less well-informed investment decisions.     

 
Uncertainties regarding the time factor depend largely on the kind of decommissioning strategy 

or decommissioning policy38 that has – or has not – been adopted in a country. A fund manager might 
not be able to influence decisions on decommissioning strategy or decommissioning policy – but 
should ensure a good knowledge of the implications of chosen strategies and policies within this field.    
 
 
1.6 The interdependency between major uncertainties 

 
So far, major uncertainties have been identified within four areas. At the same time there is 

interdependency between these uncertainties. The need for inflow of more resources is dependent of 
how resources that have already been collected are managed, of the availability of high quality cost 
estimations and of the uncertainties associated with the predictions when the resources are needed. 
Uncertainties regarding the time factor affect the investment decisions and thus the results of fund 
management.   

 
Given the existence of uncertainties with regard to inflow of resources, to cost calculations and 

the time factor, it could be debated whether there are strong enough reasons to take any financial risks 
at all in the management of the assets.   
                                                      
38.  The concepts of decommissioning strategy and decommissioning policy are used as explained in the 

earlier mentioned NEA-study 2003. Thus decommissioning strategy refers to industrial approaches to 
decommissioning, while decommissioning policy refers to government policy and includes all 
governmental choices as described in laws, regulations, etc. that will influence the framework in which 
decommissioning takes place.   
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It seems as if the strength of this argument is highly dependent on the credibility of cost 

calculations and of assumptions when calculated costs will occur. If cost calculations are based on 
many uncertain assumptions and therefore have a low degree of credibility, it might be a good strategy 
to manage the assets taking the lowest possible financial risks and expecting a very low return. It 
should however be noted that different actors – the operators or a Government – might have different 
views on the desired point of balance between risk and return in the managing of funds.   
 
 
2. HANDLING OF DIFFERENT UNCERTAINTIES IN SWEDEN 
 
2.1  Background: Brief facts about the Swedish financing system 
 

Main components in the Swedish financing system can be summarized in eleven bullet points. 
An illustration of the system is attached as enclosure 1. For overviews of some key developments and 
facts, see enclosures 2 – 7. 

• A fund is created by fees paid by the four producers of nuclear energy; 

• The size of the fees are decided by the Government based on cost predictions by the 
producers (checked by a government authority, the Swedish Nuclear Power Inspectorate); 

• The four production utilities pay different fees, calculated on different projected costs, and 
are considered to have different shares of the assets of the fund; 

• The size of the fee is decided annually based on cost calculations that the operators have to 
present once a year; 

• The fund is administered by an independent government authority (the Board of the Nuclear 
Waste fund). The owners of the nuclear power producers have a right to nominate a 
minority of the board members – but once appointed by Government these board members 
also have to work according to rules set up by the Government; 

• The producers of nuclear energy have a legal right to be reimbursed from the fund for their 
expenses for future decommissioning (and for disposal of spent fuel); 

• It is the responsibility of the Board both to ensure an adequate return on the investments and 
to ensure that money will be available when needed; 

• Investment rules are given in the legislation and allow investments only in bonds and 
treasury bills issued by the Swedish state; 

• It is the responsibility of the Nuclear Power Inspectorate to decide which expenses are 
entitled to be reimbursed to the nuclear operators from the fund; 

• The producers are entitled to a repayment, should there be a surplus in the fund, when all 
legal obligations with regard to decommissioning and disposal of spent fuel have been 
fulfilled;    

• To make the financing system more robust, it was decided in the middle of the 1990s that 
the producers have to provide two types of guarantees to the State: 
- Guarantee I is intended to cover a case where fees will not be paid to the Fund in the 

event of an early reactor shutdown (calculations are based on a 25-year ‘earning-
period’); 
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- Guarantee II is being gradually built up and is intended to cover the lack of funds in the 
event that the Fund balance, after all the reactors are shut down, should be found to be 
inadequate to finance the expenses. 

 
In principle this financing system has been in place since the early 1980s, even if important 

changes have been made over the years.  
 
It should be stressed that the fee is not a general taxation on nuclear power. Instead, it is a fee to 

be paid to a Government authority as a basis for a government-administered separate financing system 
that should produce the necessary financial assets to cover future costs. It should produce the 
necessary financial means – but no intended surplus! It is in the interest of both the operators and of 
the consumers – and also of the Government – that the fee is ‘correct’. And a ‘correct’ calculation of 
the fee depends greatly on the accuracy of certain basic assumptions that have to be made. 

 
The size of the fee is dependent on at least four major factors. All these factors contain 

uncertainties and they are also interdependent of each other. These factors are: 

• Calculated future costs. 

• Assumptions on when future costs will occur. 

• Assumptions on future production of electricity from NPPs (amount of TWh and for how 
long reactors will produce).  

• Assumptions on future return on capital already collected in the Nuclear Waste Fund. 

 
 
2.2  Handling of uncertainties regarding the accuracy of the cost calculations in the Swedish 

funding system 
 

The legislation regulating the Swedish financing system has always contained provisions aiming 
at securing a regular overview of cost calculations. 

 
In principle, the operators should annually present their cost calculations on remaining costs for 

decommissioning (and for disposal of spent fuel). These cost calculations are presented to the Swedish 
Nuclear Inspectorate. As the cost calculations are used by the Inspectorate as one of the bases for its 
proposal to the Government on the size of the fee during the coming year, the Inspectorate should 
review the estimations in order to form its own opinion of whether estimates are realistic. Up to now, 
the Inspectorate has only found reasons to question these calculations in minor details.  

 
As a result of considerations in the middle of the 1990s about how to make the Swedish 

financing system more robust, some new provisions were introduced in the legislation. According to 
these provisions, the reactor owner must provide adequate guarantees to cover the lack of funds in the 
event that the Fund balance, after all of the reactors have been shut down, should be found to be 
inadequate to finance the expenses in connection with disposal of spent fuel and the decommissioning 
of NPPs. These guarantees are called Guarantee II39 and are intended to cover the possibility that 
certain measures prove to be more expensive than estimated, that certain measures must be adopted 
earlier than intended or if the return on the capital should be lower than assumed in the fee calculation.   
 

                                                      
39.  About Guarantee I, see section 2.3.  
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The Government decides the size and type of securities, which are to be accepted. The amount 
of Guarantee II is being built up gradually. In 2003 the nominal value was 3.8 billion SEK, 
corresponding to almost 13% of the value of the assets in the Fund (cf. enclosures 4 and 7). The Board 
of the Nuclear Waste Fund has no responsibilities with regard to the making or reviewing of cost 
calculations for decommissioning or disposal of spent fuel, but is the authority keeping the securities.  

 
Matters about how the Government and its authorities should review the operator’s cost 

calculations and about the system of securities are currently being considered by a Government 
committee that will report its findings in late 2004.  
 
 
2.3 Handling of uncertainties regarding the inflow of resources into the Swedish funding 

system 
 

The system of annual decisions on the size of the fee is one way of handling this uncertainty. 
Based on more and more experience from the actual electricity production from the reactors, it has 
been possible to produce more exact forecasts of future production. 

 
The state-controlled financing system introduced in 1981 was originally designed to collect the 

necessary financial means – by means of a certain fee per kWh nuclear electricity – during an assumed 
production time of 25 years for each reactor.   

 
There was one basic uncertainty in this concept: what would happen if, for one reason or other, 

a reactor will have to be shut down earlier than after 25 years of operation? During the first 15 years of 
the financing system, there was no mechanism in the system to cover such an event. But in order to 
make the system more robust, measures to that end were taken in the middle of the 1990s. Since then, 
the operators must provide a certain type of security (called Guarantee I) to the Government. Through 
these guarantees, payments will be made to the Fund at the same rate as if the reactor had been in 
operation. Since this will be done, the funds will be accumulated as planned, regardless of whether one 
or more reactors are shut down before they have been in operation for the 25 years upon which the 
calculation is based. The size and type of security is decided by Government annually. In 2010 there 
will be no need for any operator to provide for this type of security.    

 
There is currently enough money in the funds to cover the projected decommissioning costs for 

the six reactors which have been operating 25 years or more. In 2010 all reactors will have passed 
their 25 years of operating time and all the money needed for decommissioning will be collected – 
provided, of course, that cost calculations are correct.  
 
 
2.4  Handling of uncertainties regarding the management of resources within the Swedish 

funding system 
 

Investment rules for the Swedish Nuclear Waste Fund are decided through legislation by 
Parliament. When the system was set up in the early 1980s, the fees were simply collected in interest-
bearing bank accounts with the Bank of Sweden. The level of interest on these funds should 
correspond to the average interest on ten-year nominal treasury bonds. The actual level was decided 
monthly by the Bank of Sweden. 

 
This system was changed in the middle of the 1990s. A separate government authority, the 

Board of the Nuclear Waste Fund, was given the responsibility to manage the fund according to rules 
given in legislation. Current rules prescribe that the assets in the Fund are to be deposited in interest-
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bearing accounts at the Swedish National Debt Office or in promissory notes issued by the state. In 
practise, the bulk of the assets is invested in nominal and real interest government bonds, with varying 
maturities.  

 
The task of the Board is two-fold. One task is to assure that money will be available when 

needed. The second is to attain the highest possible real return on the administered capital – taking into 
account the limitation on the investment activities prescribed in the legislation. During the period of 
1996 – 2003 the real return on investments was 6.2 % on average per year. This level should be 
compared with the target set up in 1996 for the whole period of 1996 – 2020, which was 4.0 % on 
average per year. The Board’s current target for the period 2004 – 2020 is 3.25 % on average per year. 
This target it set taking into account existing investments in different government bonds. For the 
period after 2020 the uncertainties are higher. The Board’s current expectation is that the average 
annual rate of return will be 2.5 % from 2020 onwards. 

 
Based on these assumptions on future return on invested capital, and taking into account 

available information concerning estimated fee-based incomes and expenses in coming years, the 
Board presents annually to the Government a rough estimate of the expected development of the Fund 
assets up to the 2050s. The latest estimate of this kind was presented in February 2004 (enclosure 8). 
These estimates indicate no shortfall of the Fund. However, it should be stressed that the uncertainties 
behind the estimated development of the Fund are considerable. 
 

In section 1.4 some examples of financial risks have been presented. The Board’s current view 
on these risks and uncertainties can be summarized as follows40:: 
 

• Inflation risk: To reduce the risks of the capital being eroded by inflation, a minimum of 
60% must be invested in real rate bonds.  

• Market risks:  Since investments are allowed only in bonds and treasury bills issued by the 
Swedish state, the only market risks are considered to be the interest risks (for a definition 
of the term ‘interest risk’, see section 1.4). To reduce these risks, the duration of the 
investments of the Nuclear Waste Fund is limited (must not deviate from a comparison 
index by more than 5 years);  

• Credit risk: Since investments are allowed only in bonds and treasury bills issued by the 
Swedish state, no limits are needed for the issuer risk. To meet counterparty risks, firm rules 
have been established. The rules are the same as applied by the Swedish Legal, Financial 
and Administrative Services Agency (the Government has decided that this agency should 
act as ‘host agency’ for the Board). 

• Liquidity risk: Nominal rate government bonds and treasure bills normally have a good 
liquidity on the interest rate markets. However, the market for real interest rate bonds is 
normally not so liquid that substantial volumes can be sold at short notice. Since the 
administration of the Nuclear Waste Fund is long term, no specific limit is specified for the 
liquidity risk in real interest rate investments.  

• Currency risk: As available information indicates that less than 10 % of the Fund’s future 
expenses will have to be covered in foreign currencies, the currency risks are regarded as 
minimal. Up to now, no measures have been regarded necessary to meet such risks.  

                                                      
40.  Note that assets in the Swedish Nuclear Waste Fund are meant to cover costs both for decommissioning 

of NPPs and for disposal of spent fuel.  
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• Administrative risks:  These risks are managed by the Legal, Financial and Administrative 
Services Agency handling the administration and applying the same routines that the 
Agency otherwise applies in its asset management activities.  

 
 
2.5 Handling of uncertainties regarding the time factor in the Swedish funding system 
 

A basic uncertainty regarding the time factor is the future of nuclear power in Sweden.  
 
As is well known, there has earlier been a policy decision in Sweden to phase out nuclear power 

by 2010 at the latest. This was official energy policy 1980 – 1997. Later energy policy decisions by 
our Parliament have confirmed a policy to phase out nuclear energy, but no end year is mentioned. 
One of the original 12 reactors, Barsebäck 1, was closed in November 1999 and has been permanently 
taken out of operation. Negotiations on important details of a phase-out policy have been going on 
between the Government and the electricity producers (the owners of the NPPs), but ended in early 
October 2004 without any agreement. The Government then announced its firm intention to close 
down Barsebäck 2 during 2005 and to continue a policy of phasing out nuclear power. The 
Government claims to have support for such a policy by a majority in Parliament, founded on an 
agreement between some of the political parties. However, different developments of these issues 
cannot be ruled out.  

 
11 reactors (included Barsebäck 2) are currently operating, and the owners (both state-owned 

and private-owned companies) are making substantial investments in the reactors in order to allow 
both an increased and a prolonged production. The industry is planning for total operational times of at 
least 40 years per remaining reactor.  

 
Obviously, there is currently an uncertainty in assumptions on future nuclear production. As 

mentioned in section 2.2, the state-controlled financing system introduced in 1981 was originally 
designed to collect the necessary financial means for securing decommission (and disposal of spent 
fuel) during an assumed production period of 25 years for each reactor. The ‘end year’ for nuclear 
production 2010 was arrived at by simple mathematics – our two newest reactors were planned to start 
commercial operations in 1985 (which was also the case).  

 
As the financing system is designed, the timing of decommissioning activities is an important 

factor in the calculations behind the size of the fee. A basic assumption for these calculations has been 
that decommissioning activities should start as soon as technically feasible after a reactor has been 
taken out of operation. In the first calculations, dismantling was supposed to start in 2010 to be carried 
out within less than 10 years. It was also foreseen that a period of shutdown operation and service 
operation should follow the actual shutdown of a reactor and precede the actual start of dismantling 
and decommissioning. Costs for these two operational phases are included in the fees – meaning that 
these costs should be covered by money in the Nuclear Waste Fund.  

 
Today the situation has changed. Swedish energy policy is still based on the assumption of a 

phase-out of nuclear power. But no time limit is set when phase-out should be completed. The 
operators are planning for a total of 40 – or perhaps 60 – years of production at most reactors and a 
subsequent later start of shutdown and service operations as well as of the actual dismantling and 
decommissioning activities. In any case, the operators argue that decommissioning cannot start earlier 
than 2020, because a facility for disposal of decommissioning waste will not be available until that 
year. 
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To illustrate the effect of the time factor for decommissioning activities on the calculated size of 
the fee, the operators have, for some years, presented two alternative scenarios as a basis for the fee 
calculations. It should be noted that these scenarios only apply to the methods of calculating the fees 
and must not be regarded as predictions of future developments of nuclear power production or of the 
timing of future decommissioning activities. Both scenarios are based on the current assumption of a 
25-year ‘earning period’. 

 
A so-called “eference scenario” (Case A) is based on the assumption that decommissioning as a 

physical activity will not start earlier than after 40 years of production at each reactor. This is the 
scenario preferred by the operators. Referring to the provisions stated in the legislation, the regulators 
have requested that the operators also present a “traditional” scenario (Case B), where 
decommissioning would start as soon as technically feasible after 25 years of production. The exact 
definition of the two scenarios has changed over the last few years, but the latest definition implies, in 
both cases, that physical decommissioning activities will not start before 2020.  

 
The SKB report 2004 to the Swedish Nuclear Inspectorate on expected future costs contains a 

graph illustrating the effects on expenditure from the Fund for these two alternatives (enclosure 9). 
The operators argue that an application of Case A will result in a need for lower fees per kWh than if 
Case B is applied; the reason being that assets that have already been collected in the Fund will 
provide a positive return for a longer time period than in Case B.  

 
It seems clear that timing of decommissioning activities will affect the time during which assets 

in the Nuclear Waste Fund could produce a positive return. The Government committee referred to in 
section 2.2 is currently considering possible changes in the way the fee is calculated. 

 
 
3. CONCLUSIONS  
 

Uncertainties affecting fund collection, management and final utilisation are basic 
characteristics in any system aiming at providing financial resources for covering costs in the future. 
But the uncertainties can be reduced by being systematically identified and described and then by 
taking the appropriate and available measures. However, such measures may vary between different 
countries, depending on many factors.  

 
Existing uncertainties are a good reason not to postpone decommissioning activities to a distant 

future. 
 
It should be added that one uncertainty of major potential importance has not been discussed in 

depth in this paper. The reason is that this uncertainty is not particularly the business of a fund 
collector/manager but rather the business of all actors in a community that has established a funding 
system. 

 
This uncertainty concerns the possibility that the legal rules forming the basis for a financing 

system are changed in a way that undermines the whole idea. A condition for a sound long-term 
funding system is no doubt a certain economic stability. Theoretically, a nation might get into such 
deep economic difficulties that existing legislation is changed to allow the use of collected funds for 
other purposes than originally intended. 

 
Those who deal with long-term funding systems, such as for decommissioning, should not 

forget this possibility, even if it might look remote or improbable. Even a financing system that has 
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been constructed to be robust against identified uncertainties might fail. Who would have to bear the 
costs in such a case?   

 
There will always be a temptation to pass on costs to someone else. This ‘someone’ is, in the 

end, the collective of future taxpayers. They are our grandchildren and their children. They certainly 
expect us to do better than passing on liabilities to them.   
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Nine illustrations and graphs 
 
1. Illustration of the Swedish financing system for disposal of spent fuel and decommissioning of 

nuclear power plants. 

2. The Swedish Nuclear Waste Fund 1982 – 2003. 

3. Overview of income and expenses for the Swedish Nuclear Waste Fund 1982 – 2003. 

4. Assets in the Swedish Nuclear Waste Fund 2003 and estimated costs. 

5. Size of fees (öre per delivered kWh) paid to the Swedish Nuclear Waste Fund 1982 – 2003 

6. Nominal and real returns on the capital in the Swedish Nuclear Waste Fund 1996 – 2003. 

7. Guarantee I and Guarantee II 1997 – 2003 (nominal values). 

8. Rough estimated development of the Nuclear Waste Fund (2004). 

9. SKB’s estimates of expenditures from the Nuclear Waste Fund based on Case A and Case B. 

1. Illustration of the Swedish financing system for 
disposal of spent nuclear fuel and 

decommissioning of nuclear power plants

Source: The Board of the Swedish Nuclear Waste Fund: Annual report 2003;
also available on the websites of the Board (www.karnavfallsfonden.se) and of 
the Swedish Nuclear Inspectorate (www.ski.se). 

Explanations of acronyms:
SKI, The Swedish Nuclear 
Power Inspectorate
SKB, The Swedish Nuclear 
Waste Management Co
SFR, Final repository for low-
and intermediate-level nuclear 
waste (operated by SKB)
CLAB, Central interim storage 
for spent nuclear fuel 
(operated by SKB) 

October 2004  
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2. The Swedish Nuclear Waste Fund 1982 - 2003

Source: The Board of the Swedish Nuclear Waste Fund: Annual report 2003

October 2004  
 
 
 
 

3. Overview of income and expenses for the 
Swedish Nuclear Waste Fund 1982 – 2003

3.1 Total results
Bn SEK Bn €

Total fee-based income 25 2.8
Total  financial income 21 2.3
Total expenses ./.16 ./.1.8
Fund assets 31 Dec 2003
(book value) 30 3.3
3.2 Results 2001 – 2003 (Million SEK)

2003 2002 2001
Fee-based income 459 644 730
Financial income 1 478 3 706 1 655
Expenses ./. 1 087 ./. 1 034 ./. 859
Fund increase 850 3 316 1526

October 2004
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4. Assets in the Swedish Nuclear Waste 

Fund 2003 and estimated costs

Bn SEK Bn €
Fund assets 31 Dec 2003
(book value) 30 3.3

Estimated future costs
2004 – 2050´s 50 5.5

To be covered by fees during
remaining reactors’ lifetime
AND by financial income 20 2.2

Total amounts for Guarantee
II 2003 3.8 0.4

October 2004

 
 
 
 
 

5. Size of fees (öre per delivered kWh) paid to 
the Swedish Nuclear Waste Fund 1982 - 2003

Source: Förslag till avgifter och säkerhetsbelopp för år 2004, SKI-Rapport 2003:39 (Proposal by the 
Swedish Nuclear Inspectorate to the Government on fees and guarantees for 2004, in Swedish only)October 2004
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6. Nominal and real returns on the capital in the 
Swedish Nuclear Waste Fund 1996 - 2003

1)

2)

1) The nominal return is 
measured as the sum
of realized and 
unrealized value
changes in the 
investments as well as 
interest accrued
(including inflation 
compensation on real 
interest investments).

2) Statistics Sweden´s
inflation index (12-
month changes in the 
consumer price index) 
as at December each
year is applied as a 
measure of inflation.

Source: The Board of the Swedish Nuclear Waste Fund: Annual report 2003October 2004

 
 
 
 
 

7. Guarantee I and Guarantee II 1997 –
2003 (nominal values)

October 2004
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8. The Board of the Swedish Nuclear Waste Fund: Rough 
estimated development of the Fund, February 2004

Projected fee-based incomes and expenses based on data from the 
Nuclear Power Inspectorate January 2004. The Board estimates real 
return from the Fund to be 3.25% up to year 2020, and then 2.5% (as an 
average)
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9. SKB´s estimates of expenses from the Nuclear Waste
Fund based on Case A and Case B

Source: SKB, Plan 2004, Costs for management of the radioactive waste
products from nuclear power production (published in Swedish only)October 2004
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