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1 I ntroduction

1.1 This note condders the most appropriate organisational dructure for the
management of radioactive waste in the UK. The gpproach is to consider the
fundamental economic principles that govern organisation and regulatory sructure
and then apply these to the specifics of management of radioactive waste'. Section
2 of the paper begins by discussng market failure and identifies the well established
problem that future generations are not present in a current market to trade and
make their preferences fdt. Government intervention is required as guardian of the
interests of future, as yet unborn, generations. Section 2 then outlines the modern
gpproach to regulation. Economidts view the asymmetry of information between
regulators and regulated as the mgor regulatory problem. For this reason the
regulatory and organisation structure should be designed to dlicit asfar asis possible
information and correct Sgnas and to put in place structures in such a way that the
incentives facing the regulated activities coincide with society’ s objectives.

1.2  Section 3 argues that the information problem is most severe between short and long
run waste management, that the potentia for conflict between socid preferences and
individua incentives are mogt severe within a single organisation spanning these two
activities and that the benefits of shared expertise are in comparison less important.
It proposes the solution of one agency to ded with short run operationa
management of ligbilities (here caled the LMA) and another to ded with very long
run storage (here caled WMO). This seems to offer most hope to provide efficient
trestment of these liabilities. The LMA will bring the liabilities together, ensure cost
effective short and medium term waste management to minimise these liabilities and
be charged with transferring these liabilities where gppropriate. A WMO pad
under contract according to waste received and managed has every incentive to

ensure that trandfers to long run management are carried out as planned.

! | should add that the specific suggestions are themselves relatively high level and leave many details
still to be addressed.
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Section 3 dso argues that under current arrangements the property rights structure is
not clear. It is suggested that the liability for long-term management should pass to
the WMO under a binding contract and that the LMA or the waste producers pay a
fee for the trandfer of the liability. Findly, to ad the development of policy, it is
suggested that it would be helpful to have a smadl Commission of independent
commissioners who are charged with taking an overview of the whole sysem and

providing reviews of current policy.

Therole of government and theregulatory problem

The role of government

2.1

2.2

Market falure is used by economists to describe circumstances where
uncondrained competition will not lead to an efficient dlocation of resources.
Probably the most prevaent forms of market fallure arise from externdities - aterm
given to a Stuation where the choice of one party affects the welfare of another at
the given prices in the economy. Congestion is a typicd example. If a person
decides to use a train rather than a car for a journey then an externdity arises
because other road users obtain a benefit from the reduction in congestion caused
by the decison to take the train. In an uncongtrained market the outcome will be

that too many car journeys are taken and too few rail journeys.

Management of the radioactive waste suffers from externdity problems for at least

two separate reasons:

Poor management of waste may cause a reduction in welfare but the downsde
consequences may not arise for thousands of years in the future. Many of the
well-known efficiency properties of competition, underpinned by an unbiased
lega system, arise in a theoretical framework where dl parties trade together
and enforce these contracts through the lega system. Future generations may
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be affected by the quality of waste management but are not present in a current
market to trade or use the current legal system to exact damages. For this
reason prices will not reflect their preferences and many of the traditiona
welfare enhancing features of private markets are destroyed. This problem
gems from the extremdy longterm nature of the waste and government
intervention is required as guardian of the interests of future, as yet unborn,
generations

For a company producing waste the cost of failure to gpply the highest
gandards may only fdl on the company through legd action in a wordt-case
scenario.  However, in this dtuation the company may be unable to ded
financidly with the scale of damages. In an unregulated competitive market such
companies may then have dampened incentives to manage the waste efficiently
gnce expenditures that only bring benefits when the company is unviable anyway
will gppear less attractive than they should be. The incentives may be
particularly distorted when companies have limited ligbility. This problem sems
from the combination of the smal probability of falure, the sheer scde of
damages in a worst-case scenario and limited ligbility. It suggests thet the free
market and generd legd sysem adone may be unable to provide efficient
incentives.

2.3  These two forms of externdity are not exhaudtive but are sufficient to show that
regulatory intervention by the government is necessary to resolve market fallures in

waste management.
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The regulatory problem

24

2.5

2.6

An objective of any framework introduced to intervene in the market mechanism is
to resolve maket falures in as efficient a manner as possble  Economists
distinguish between productive efficiency and dlocative efficdency.? Loosdy, the
former ensures that the least resources are being used up (i.e. what is produced is
done s0 a the minimum cost) while the latter ensures that the resources are correctly
alocated (i.e. the correct outputs are provided). Unfortunately, there is often a
conflict between the two. Competitive incentives are good at providing productive
efficiency but they are week at ensuring dlocetive efficiency. Generdly, incentives
that work to minimise codts tend to digtort alocation in the economy. For example,
privetisation of utilities can reduce cost but in an unregulated environment may
enhance monopoly profit that ditorts outputs and sgnads sent to the rest of the

economy.

Thetraditiona view has been that the public sector is better a determining alocation
but poor a minimising costs whereas the private sector is good at reducing costs but

does not dlocate resources well. The perceived baance between these two

problems has changed enormoudy in the last twenty years. Traditiona concerns

focused heavily on alocation and tended to favour public sector ddlivery wheressin

the last twenty years the gains to be achieved from ‘incentivisation’ have been a
magor focus. Initidly this appeared as a drive to privatisation of industries but more
recently there has been development in the understanding of how to mix public and

private ectivities.

It is now generdly agreed by economidts that the mgor bariers to achieving
productive and dlocdive efficiency are informationa and political constraints®

% Thisdistinction is standard in the analysis of regulation (see for example Armstrong, Cowan and
Vickers, Regulatory Reform, MIT Press, 1994.)

® See for example Laffont and Tirole'sA Theory of Incentives in Procurement and Regulation, MIT
Press, 1993.
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Putting to one Sde the politica and adminigrative congtraints and focusing purely on
the economic aspects, the mgor problem with any regulatory framework is that
those within the regulated organisations have far better information than that
available to the regulator. This digparity alows those in the organisations to pursue
gods that do not dways fully coincide with society’s objectives. This is not unique
to economic regulation. To use the modern socid science terminology, the central

issue is the agency relationship.

In such aframework the socid objective should be to structure activities and design

the regulatory framework in away that:

icitsinformation and correct sgnas from the regulated activities and

puts in place sructures in such a way that the incentives facing the regulated
activities coincide with society’ s objectives,

but to do so isfar from essy.

The higtory of the privatisation programme in the UK has emphasised the conflict
between cost minimisation and information problems.  There have been two strong

lessons from the privatisation programmein the UK.

Ore is that the scde of efficiency gain (whether caused by the change in
ownership itsdf or the consequent regulation and competition) has been far
larger than most commentators believed possble.

The other is that the regulatory mechanisms have shown themselves to be far
more prey to the problem of information rent than anticipated. By information
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rent | mean the ability of regulated companies to use their informationdl
superiority over the regulator to good effect”.

29  These two are dosdy related. The ability of the old public sector companies to
mask such large inefficiency indicates the difficulty that those outsde the entity, and
sometimes those ingde, had in understanding the true pogtion. A naturd corollary
of thisisthat regulaion of these companiesis not easy since the information problem
can be as sgnificant a barrier for regulation as it proved in assessing the potentia
benefits of privatisation. In the aosence of the belief in a ‘free lunch’, it should be
recognised tha regulation is more coglly in efficiency terms than had been initidly
anticipated but that this is an inevitable sde product of enormous efficiency gains.

One cannot pick and choose bits of the package.

Summary

2.10 The main points that emerge from this abstract discussion of the government’s role
and consequent regulation are as follows. It is clear that the market mechanism
cannot fully determine the management of radioactive waste without some form of
government regulation in the market. Of course, this view is well understood. The
primary market failure arises because future generations preferences do not enter
current prices and the government must act as the guardian of their interests.
Economigs view the asymmetry of information between regulators and regulated as
the mgor regulatory problem. For this reason the regulatory and organisation
structure should be designed to dicit as far as is possible information and correct
ggnas and to put in place dructures in such a way that the incentives facing the
regulated activities coincide with society’ s objectives.

* That is good effect for the Organisation's selfish interest, not good in the broader sense.
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Management of Liabilities

In this section we take these abstract notions from Section 2 and apply them to the
treatment of waste management. In turn we congder the treatment of short and
medium term waste management, long-term waste management, the contractud

relationship between the two and the regulatory structure.

Short and Medium Term Liabilities.

3.2

3.3

34

It is helpful initidly to consder the management of short term and medium term
lidhilities. We have suggested in the previous section that, in the absence of
government intervention, there may be dulled incentives to get the cost-safety trade-
off exactly right and it is likely that companies may cut costs a the expense of safety
a the margin without supervison. The quetion is how should the government

presence be structured?

Clearly, the incentives to distort the cost-safety trade-off are strongest where the
incentives to minimise codts are strongest. That is, if those producing the waste are
given property rights over the decison when and how to do this they will tend to
favour chegper solutions and in particular those solutions that avoid large up front
payments even if a the margin there is a greater risk to safety. This suggests that
where there is a strong cost minimisation mative, eg. from a profit motive, behind
those generdting the waste then they should not have property rights over the
decison as to the treatment of waste. As we will see later this does not imply that
those producing the waste will not be alowed to treat it but purdly that the decision

as to who treats the waste and how to do it should not bein their control.

Since the government, in its most generd form, currently holds the find liability for dl
public sector waste management then an agent of the government is probably better
placed to decide on the implementation of short term waste management than a non-
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government agency. Countering this argument the entity that produces waste may
have sronger incentives to minimise cost. However, since safety is paramount there
is an imperative to maximise efficient provison of waste management within a public
agency if this is possible.  Furthermore, since the government holds dl the public
sector liability it makes some sense to bring al these together in a single agency since
it may be easer to ded with thisasasngle policy. We can think of thisagency asa
Liabilities Management Agency (LMA).°

How ‘hands-on’ should this agency be? Evidence from cortracting out of other
savices has shown that compulsory competitive tendering of well-defined sub
components of a date activity can generate large savings. Separding refuse
collection from other aspects of loca government and separating laundry from other
aspects of hospital provision have proved very successful. Cost reductions of 20%
are standard as a result of competitive tendering.® Furthermore, the savings have
been found to be present whether new private operators or the existing ring-fenced
providers win the fina tender. That is, it is the presence of competition rather than
the transfer of the undertaking to the private sector that matters. Drameatic gains of
this type are somewhat less obvious for PH type projects but this may be a

measurement issue.’

Therefore it makes little sense for the LMA to be closdy involved with the direct
operaiond management of short and medium term waste. The LMA ought to be
overseeing proposed approaches to short and medium term waste management and
then monitoring the activities of the winners. Those producing the waste may have
an advantage in managing their own wadte relaive to others and are likely to win
tenders to do so. The critica point is that those producing the waste are dedling
with their own waste only because they have won the right to do so. Specificdly,
they will have had no property rights over thisdecison. This stswith the LMA who

® Where possible | have used the terminology that isin current usage although clearly itsusein this
context may differ from other interpretations of the role of a Liability Management Agency.

® For example Donberger and Jensen, Contracting out by the Public Sector: Theory Evidence Prospects,
Oxford Review of Economic Policy, 1997.



Management of nuclear waste 18/5/01 P.A. Grout

have stronger incentivesto retain required standards. The LMA will be expected to
‘oversee cost efficient methods of meeting the required safety standards, eg.,
possibly setting compulsory competitive tendering rules (CCT), and will be held
accountable under this obligation. For this reason it is impossible to ensure that
there is no digtortion to meet the overal objectives, Snce whenever there are
conflicting objectives one cannot guarantee that the outcome fully reflects socid
preferences at the expense of ‘organisationa’ preferences. The hope is that a
government agency may minimise disortions relative to the stuation where those
producing the waste o have property rights over the method of dedling with it and
the associated liability. In addition, the LMA will be charged with transferring the
lighilities where gppropriate. Thus the role of the LMA will be to bring the lighilities
together and to ensure cost effective waste management to minimise these liahilities.

3.7  Thereaetwo tensons a play with the decison to have a sngle agency deding with
al short and medium term waste management and liabilities.

On the one hand a single agency can choose between approaches and take a
rddively digpassonate view. Furthermore, the skill of deding with dterndive
management methods and monitoring will be aggregeted together.

The downdde is the information problem. Vesting dl this information within a

sangle agency limits the scope for assessment of the agency’s performance.

3.8  However, when dedling with short and medium-term trestment it is possible that the
information problem may not be so sgnificant snce there is limited scope for
manipulation between the methods of short term waste management that meet long
term safety requirements. It is the trade-off between short-term savings and long
run safety where the red information problems exist and become difficult to regulate

if they are retained in one organisation.

" See Grout The Economics of the Private Finance Initiative, Oxford Review of Economic Policy, 1997.

9
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Note that the arguments provided here can apply equaly to privately owned entities
aswell as publicly owned entities that have a requirement to be cost conscious. Itis

thus an open question whether the LMA exigts purdly to ded with dl ligbilities
arigng within the public sector (mogt of the current liabilities) or whether it should

have a watching brief over the private and public sector short-term waste
management.  There are strong arguments for both posshbilities. At the margin a
pure economic efficiency approach would appear to favour the LMA having a brief

to oversee the short-term treatment of all waste. The brief of the LMA would be far

more limited than a regulator since it would purely be concerned with the correct

treatment of waste and associated liabilities and so would appear to fill a gap that

currently exigts for both public and private waste producers. On the other hand the

main purpose is to bring together al public sector ligbilities and bringing priveate
Sector activity into the picture may distract from the main brief. | do not have a
particular view between these two models.

Long Term Liabilities

3.10

311

Section 2 identified a fundamental market failure that arises from the long-term
nature of radioactive waste. However, the government intervention in the market to
hep resolve this market falure requires a very long run duty of care. The
government is intervening to represent these future generdions in their asymmetric
trade with the present generation. But it isthislong-term duty of care that makesthe
regulatory problems associated with long-term management far greater than those
asociated the short and medium term management.  The government can act as
representative of future generations but how well its structure for regulation and
management of waste can achieve the objective depends on the information flowing
to regulators and the organisationa objectives of the various parties.

The st up cods of long-term waste management may be extremely large and the
consequences of incorrect decison-making will probably appear so far into the

10
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future that no one dive today or in the next few generations will be affected. Any
agency tha has cogt minimisation of short and medium term management as one of
its primary objectives will find that current costs can be reduced by delaying transfer
to long term management (or opting for a less efficient long term solution) while any
consequent deterioration in benefits will not be readily apparent. That is, thereisa
naturd conflict between the short run cost minimisation and long run waste

managemen.

| have argued that regulatory bodies will have an informationd disadvantage relative
to the agency o there is no reason to suppose that the regulators will be able to
monitor the podtion eadly if dl decisons are vested within the sngle agency.
Indeed, if the regulatory body had enough information to monitor the full functions of
a dngle agency then it is not clear what the agency’s role is or why the whole
problem could not be solved by centrdised dictat. Thisis of course an unredigtic
expectation. Indeed one of the most fundamenta changes in the government’s role
in recent years has come from the redisation that putting activities in the public
Sector is not dways a solution to market fallure. Well-gtructured and regulated
private incentives can achieve a better outcome but the trick is to ensure that the
correct organisational dtructure is in place.  Credting a single date entity and
expecting it to do ‘the right thing’ is not a solution. The information and incentive
problems have to be addressed serioudly. Failure to do so may smply replace one

market failure with anew set of digtortions that again fail to meet the objective.

Separdtion of short and medium term waste management from very long run
management appears to be the best way to dlicit information and the correct Sgndls.
It dso enables the incentives facing agencies to coincide more closely with society’s
objectives.  An agency made accountable for the efficient treetment of long run
waste management has an incentive dructure that coincides with long run socid
preferences in that it has a reduced incentive to distort, delay or minimise long run
waste management. In contrast, a Sngle agency with a brief to minimise cogs will
meset its objectives more eadly if it can distort, dow and minimise transfer.

11
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Of course, contractua structures and regulatory rules will be needed to set times for
this transfer whatever framework is chosen (see paragraphs 3.18 to 3.29). This
immediately causes a trangparency problem and need for an incentive scheme that
encourages transfer to occur a the correct time while minimising regulatory costs.
With a separate agency for management of long run liabilities, cal this the Waste
Management Organisation (WMO), there is maximum transparency between the
two agencies. If the WMO is paid under contract according to waste received and
managed it has every incentive to ensure that transfers to long run management are

carried out as planned.

Furthermore, the dua system (i.e. separation between, on the one hand, short-and
medium-term waste management and, on the other hand, long-term waste
management) provides the maximum possbility of correct sgnds. For example,
separdion provides the regulator with comfort that the cost of short and medium
term management storage and long run management are true economic cods of
these activities determined in binding legd negatiations. Again within asingle agency
there is scope for manipulation of cost structures and accounting procedures.  Of
course, a regulator can press for detailed internd modelling of cost structures in an
effort to resolve some of these problems but as is well documented in utility
regulation this is a poor gpproach unless absolutely necessary and can ossfy and
digtort decison-making.

Of course, there is no solution that delivers a perfect answer and there will be costs
that arise as a result of separation into two agencies. The expertise learnt from
deding with competing gpproaches to short-term management will not be so easily
transferred across organisations as within a sngle organisation. However, by its
very nature, long run management lends itsdf least well to competition. For
example, the market Sze and cogt Structure may be such that it is inefficient to have
two repodtories. There could potentidly be competition for the franchise to build
and manage a single repository but the time scale is unlike any other (far longer than

12



3.17

Management of nuclear waste 18/5/01 P.A. Grout

any PH type contracts) and lends itsdlf less well to a franchise competition for the
whole operation. But there will be scope for contracting out many of the activities
within WMO. However, the nature of these contracts is likely to be different from
those overseen by the LMA and o the gains from bringing dl this expertise with a
sngle agency, instead of having it separated between the LMA and WMO, appear
to be smdl compared to the incentive and informationd benefits that arise from
different agencies.

In summary, it appears that the information problem is most savere between short
and long run management, that the potentia for conflict between socid preferences
and individua incentives are most severe within a single organisation spanning these
two activities and that the benefits of shared expertise are in comparison less
important. The solution of one agency to ded with short run operationd
management of ligbilities (here caled the LMA) and another to ded with very long
run storage (here cdled WMO) seems to offer most hope to provide efficient
trestment of these liabilities.

Contractual Arrangements

3.18

3.19

We have argued on efficiency grounds that there should be a mgor separation
between short-term and long-term management. But, given this separation, what
should the contractud arrangements be between the parties? The contractud
dructure is afundamenta issue. The raison d etre of government intervention in this
industry is to correct market fallure and so the implicit or explicit contractud
relaionship associated with the ‘corrected market’ plays a criticad role in the
ddivery of the desred outcome. The current arangements do not meet this
objective.

My understanding is that currently Nirex advises on packaging and, where it is
demongtrated that proposals are consistent with foreseen requirements for transport,
handling, storage and long term management, prepares a‘ comfort letter’. But, Snce

13
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this is a comfort letter, the parties producing waste cannot discharge their lighility.
The exigence of a potentidly amogt infinitely lived ligbility amongst other short-term
rel ationships has sgnificant disadvantages.

Those producing waste have a short-term profile on the ‘production’ sde. For
example, a private nuclear plant can last for 25 to 50 years. It provides revenue
from sdes of dectricity during this time and produces waste at the end. Since the
managers of the waste only receive a comfort letter their downside financid
commitment islong lived. The liability Sts with the enterprise for a very long period
of time. This is undtractive for investors snce unravdling the invesment is only
possible by passng it on to another investor. On the other hand, the sole party that
is charged with the management of long-term liahilities has made some commitment
— the comfort letter — but cannot, under current arrangements, hold the ligbility. This
isapoor incentive sructure.

In the jargon of law and economics we have a Stuation where the property rights
are very unclear. The role of property rights plays two roles. One is the obvious
contractud commitment. If the existing contractud arrangements continued then the
LMA would not be able to genuindly discharge the liabilities. It would be no more
than a cosmetic transfer.  Similarly, the WMO would not be accountable for the
process it is managing sSince it is only offering comfort Ietters rather than taking full
contractual respongbility for its actions. The other role of property rights sems
from the notion of residua rights when situations arise that are not covered clearly in
the contract. For radioactive waste-producing technologies to be viable on any
scae in the private sector then the private sector will wish to be in a position where
resdud rights, or in this context resdud problems, st with whoever owns the long
term management of radioactive waste. Not unreasonably the private sector will be
looking for a ‘buyer beware’ exit mechanism for their radioactive waste.  This can

only be achieved with a clear property rights structure.

14
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It is not smply the private sector that feds the need for clear property rights. The
public a large have every right to fed uncomfortable with a Stuation where there are
unclear property rights and strong separation between those responsible for long-

term waste management and those subject to resdud clams.

Findly, the government’s podtion as ultimate regulator is made hard since those
charged with long-term waste management are not fully accountable. Indeed, the
WMO's position is difficult snce they are not able to el the very thing (i.e. atrade
in management respongbilities and ligbilities) that the waste producers vaue most
highly. A dtuation where the LMA gathered together, managed and then ultimately
negotiated and organised the trade of the public sectors liabilities to the WMO is not
possible under the current arrangement yet seems the obvious way of deding with

the problem.

The natura structure would be for:

The LMA to gather together liahilities, oversee short and medium term waste
management and negotiate with the WMO for the termination of these ligbilities

from the companies.

provided the waste meets the requirements for long term management specified
by the WMO then the liability for long term management passes to the WMO
under a binding contract

the LMA or the waste producers pay a fee to the WMO for the transfer of the
lighility.

Regulation of waste management.

3.25

A detaled regulation structure dready exists. Here some high level comments are
made which follow from the andys's up to this point in the paper. It is suggested

15
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that the LMA and WMO should be public sector agencies but there are red
dangers with placing both the regulatory and operationd type functions within these
agencies. Operationd functions require cogt effective management involvement in
the oversght of private sector projects. All this should be conducted in an efficient
manner. It is dangerous if the same agencies that have close involvement in the
operationa activities and are assessed in part on cost effective performance in this
regard are adso respongble for the design of their targets and the assessment of their
performance. Also the gppropriate safety standards, timing of transfer from short to
long term management to phased deep disposa and prices to be levied should not

be in the sole control of these agencies.

These abstract arguments suggest that there should be independent bodies that
regulate those dedling with operationd and financid management of the liabilities
Such regulatory bodies should have the powers to set standards, disalow particular
prices and different types of waste management if necessary, and assess the
performance of the agencies. Of course, in practice such bodies dready exist for
many of these functions. In essence, it might be useful to think of two types of
regulators - those conducting a safety and environmenta regulation and those

concerned with economic regulation. The latter is where there may need to be a

change in regulation.

In summary, the main practical point here is that economic andyss indicates that
these regulators should have clear objectives and their powers should not be
devolved to the LMA and WMO.

There remains one further regulatory issue. We have indicated that the problem of
iciting information lies a the heart of modern analysis of regulaion and organisation
dructure. To minimise these problems we have suggested an optima structure for
managing liabilities. But this does not explain how information will be provided to
as=ss and deveop overdl policy and to inform the generd public. To this end it
would be hepful to have a smal Commisson of independent commissioners who

16
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are charged with taking an overview of the whole system and providing reviews of
current policy. In one sense they would in part be replicating activities currently
undertaken by various government departments and the industry but the man
difference in the context of the Commission is that a fully independent body with a

non-partisan role would bring them together.

There are many models that could be adopted for the Commission. A sensible one
could be to provide powers to take evidence, even powers of seizure of evidence
(eg., as with the OFT), publication of reports and requirement of ministers to
respond within a set period (as is the current position with the Better Regulation
Task Force). A amdl, high profile, clearly independent Commisson could be
ingrumentd in informing and bolstering public confidence in the chosen palicy.

Conclusion

It has been argued that

There should be one agency to ded with short run operationd management of
ligbilities (here cdled the LMA) and another to ded with very long run
management (here cdled WMO).

It is suggested that the ligbility for long-term management should pass to the
WMO under abinding contract and that the LMA or the waste producers pay a
fee for the trandfer of the liability.

To ad the development of policy it is suggested that it would be helpful to have

asmdl Commisson of independent commissioners who are charged with taking

an overview of the whole system and providing reviews of current policy.
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