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Introduction

Substantial quantities of radioactive waste exist UK largely as a result of the
activities of government agencies or government owned caegpaince the 1940s.
Additional large quantities of waste are also ‘pre-cottadi in the sense that they
will be generated as a result of the operation andrdexssioning of pre-existing
power stations. Whilst a considerable amount of thigenaslow level’ and has a
relatively short potentially harmful life, significekamounts will be potentially
harmful for very long periods of time, in some cas@sdneds of thousands of years.

This raises important and difficult questions concerning trade-offs between both
the levels and distribution of costs and environmentaltyisdifety associated with
different waste management decisions should be addrgssédularly since many of
those affected by these decisions are not yet aliv&ey respects, the arrangements
that are currently in place have failed to adequately addhese trade-offs, in that
thus far they have not been able to generate a publiciptable way of addressing
key issues. Most notably, in 1997 the Secretary of &éised to grant Nirex
planning permission for the development of a Rock Chaiisat®n Facility at its
planned site for an underground radioactive waste reppsitothe grounds of
scientific justification and public acceptability.

This paper is concerned with how the institutional arrareges for dealing with
issues surrounding radioactive waste management cahédstieloped. When
considering issues of regulatory design it is importantniderstand the factors that
influence the structure and conduct of regulatory regima® generally. Any
proposals made, or any arrangements put in place, gotitext of radioactive waste
management will be subject to the influence of thesiifa, and good regulatory
design should take this into account at the outseter@tée, there is a strong risk that
the achievement of public policy objectives will be conmpised later, in
circumstances where more attention to the robustriesguatory design in relation
to predictable pressures and influences which may have usavafiécts could have
led to better outcomes.

In section 1, we focus on those factors that at difmas and in other industries have
been shown to influence regulatory developments. We glgtthese factors and the
potential for regulatory failure that can be expecteoetassociated with them. In
section 2, we consider ways in which institutional mgeaments can be made more
robust to the anticipated influences by considering a rahgiealised regulatory
structures and roles. On the basis of this discusaieriurn to consider Radioactive
Waste Management (RWM) issues more specifically in@e8, and evaluate the
extent to which current arrangements can be expectedrtdbst to the potential for
regulatory failures. In section 4 we propose a potenwddl forward that seeks to
address the main source of failures identified. Appendiotiges a detailed
description of the various institutions currently involwedhe regulation of
radioactive waste in the UK, and Appendices 2 & 3 magtineent statutory and
institutional framework respectively.
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Executive Summary

The substantial quantities of radioactive waste whxi$t én the UK largely as a
result of the activities of government agencies or gowent owned companies since
the 1940s, raise important and difficult questions concerningttade-offs between
both the levels and distribution of costs and environaleptality/safety associated
with different waste management decisions.

This paper is concerned with how the institutional arrareges for dealing with
issues surrounding radioactive waste management caheédsiveloped. Our main
focus is on those factors that at other times andherondustries have been shown to
influence regulatory developments.

The Development of Regulatory Frameworks

* When considering issues of regulatory design it is itgnbto understand the
factors that influence the structure and conduct of régylaegimes more
generally. Regulatory structures and institutions canrmaany different shapes
and sizes, but these differences are not arbitragy dhe shaped by, and in turn
shape, a variety of economic, political, legal, andaddactors. Broadly, the
explanations that have been provided as to why these sasiennerge and
develop, can be grouped under four headings:

- market failure,

- pressures for redistribution of economic resources, and
- institutional factors, and

- public or specialist opinion

» The ‘efficiency hypothesis a traditional way of thinking about issues relating to
regulatory design. Under this approach, the first stephypothesise a highly
decentralised, atomistic economic system in whichaathi@ination is achieved
via market transactions, and then to consider its posa#figciencies (usually
described as market failures). Centralisation of decisiaking and the
emergence of regulatory structures and institutions @nlif explained as
mechanisms for promoting more efficient outcomes whermarket fails (ie:
market failure). The ‘efficiency hypothesis’ therefargues that regulatory
structures and institutions evolve according to their ssamefailure in
promoting economic efficiency.

* Four sets of problems that can give rise to market failare;Pure monopoly;
Imperfect competition; Externalitigsncompensated third-party effects); and
Informational problems Of these, the most relevant to Radioactive Waste
Management (RWM), in our view, include the problems assatiaith
externalities and informational problems.
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Sources of Regulatory Failure

* The main sources of regulatory failure can be grouped uhdes broad headings:
distributional factors; institutional factorsand, public opinion However,
information conditions are also of considerable impur¢aand can significantly
influence the extent to which these factors are likelgive rise to regulatory
failures.

* The susceptibility of regulation to distributional pressusesell documented, and
in its extreme form may give rise tegulatory captureMore generally, however,
a balance will be struck between competing interesaslimg to a redistribution of
payoffs. The extent of regulatory failure arising frdistributional pressures will
depend on a range of factors including the strength of {h@ssures, differences
in effective leverage, the visibility and concentrataf the costs and benefits of
alternative courses of action and more generally onaiestness of regulatory
and government institutions. The low visibility and cdesable temporal
dispersion of effects of many RWM activities indicatkat such issues may be
prone to regulatory failures as a result of distribwaldactors.

* A further set of factors that shape regulatory developsnare ‘institutional’ in
nature. Institutional explanations tend to emphasisenfluence that
organisational norms, procedures and cultures can havagjolatory
developments. In RWM, the problem of the ‘relatioateness’ of experts
within regulatory authorities and regulated companieses$ylto contribute to
concerns that experts within the relevant institutioes@oser’ to those they are
regulating than those they are supposed to be acting aif bEhThere may be
tendencies to develop consensus views on how things atombe particularly in
conditions of uncertainty, which can provide psycholdgicenfort and/or
facilitate coordination. There may also be associaeddncies to ‘not notice’
information that is inconsistent with existing beliafgl interests.

» The potential impact of public opinion raises a range ntems under conditions
of uncertainty given that well recognised biases may geeFor example,
heavy publicity given to low probability outcomes, in cimatances when risk
assessment is difficult, has been shown to givetoiser-estimation of risks.
Similarly, new and ‘dramatic’ information may giveeait excessive volatility of
perceptions of risk. If the policy making process respoaadily to shifting
opinion, this may give rise to knee-jerk reactions tlatlead to considerable
inefficiencies.

* Limited information impinges on regulatory issues in a bernof highly complex
ways, particularly in relation to evaluating future Héeeand costs of a decision.
Thus, when markets fail and the relevant policy quest@ancern effects on
future generations, explicit or implicit views will hate be taken on a range of
factors in order to evaluate benefits and costs.

* Problems of limited information and potential regulat@aijure are amplified
where differences of belief exist, and when informaisymmetries exist
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between regulators and organisations, or between regudatdithose that they
act on behalf of.

Addressing Regulatory Failure: Regulatory Roles and Structurs

* The term ‘regulation’ embraces a range of activiti€se questions of how best to
conduct each activity, and of how best then to co-orditia various activities,
are therefore fundamental to good regulatory design.

» Some of the activities and roles that are covereddydim ‘regulation’, and
which regulators are involved in, include:

- Take major economic or social decisions

- Make rules

- Set standards

- Monitor and enforce compliance with rules and standards
- Advise and inform

- Adjudicate

- Represent, bargain and negotiate

- Disturb unsatisfactory equilibria (‘prodding’)

- Format information flows

» The institutional structures of regulation are ofterhlyigomplex, as institutional
structures tend to evolve in order to accommodate reguespbnses to new
policy issues which emerge over time. Where instihstieely on statute,
opportunities for substantial institutional change maguoonly periodically,
being constrained by legislative capacity and timetaflesse points are
illustrated by the development of many of the main r&guy institutions in the
UK.

» Behind the complexity of actual institutions, howeves dinumber of ‘models’ or
‘ideal types’ of regulatory institution, which include:

- Departmental regulation

- The public corporation

- Sectoral regulators (eg: Ofcom for the broadcastingeladommunications
sectors)

- Focused regulators (eg: Environment Agency)

- Self regulation

» The difference between these ‘ideal types’ or ‘modafisegulatory institution
provides a useful framework for considering how potentialleggry decisions
might best be ‘insulated’ from particular sources ofiehce by means of
separation or unbundling from:

(a) the political process
(b) commercial decision making
(c) other types of regulatory activity
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* Recognition of these influences on decision making cgndddress the potential
for regulatory failure. Thus, one form of structurap@sse to the potential for
regulatory failure is to develop arrangements that seekdolate’ decision
making from day to day public opinion or interest group pressimeseparating
relevant decision making from the more direct influerafd@be political process
and commercial decision making. Thus, decision making byemtient
regulatory authorities with well defined mandates is yikelbe more robust to
these pressures than decision making by government departmeets
regulators.

» A second form of structural response to potential régotdailures is to seek to
recognise the underlying tensions and trade-offs in expleyswvithin decision-
making processes. For example, arrangements can se@kgt@hbblic opinion’
within the decision making process in a more formal aigbing manner, and
thus provide a clear forum for a wide representatiovieds. This approach
recognises that whilst the undoubted biases in public opihairekist are a
source of problems, diversity of view is also a potésti@ngth in dealing with
difficult and complex issues. It can be noted thatkeiz function better than
central planning precisely because they work with, andetlon, such diversity,
making best use of available information and providing stmocgntives for the
discovery of new information.

* Relevant tensions may also be more directly addrebsedgh the design of
regulatory roles and objectives. In particular, whenketarfail it is frequently
possible to identify groups who suffer most, such as futunergéons.
Regulators may seek to “represent” these interestsangaib or negotiate on
their behalf (for example, regulators as consumamghons) as a means of
addressing what would otherwise be a mismatch in economi@algbpower.
This approach can be underpinned by primary legislative duati@particular
interest group (eg Utilities Act duties on Ofgem to protectsumers). Where
regulators act as ‘advocates’ in this way, emphasisingcpkr dimensions of
relevant trade-offs, it is important that there dear adjudicator between the
regulator and the regulated company in cases of dispute.dintlean be noted
that the existence of a credible adjudicator is an mapofactor in enabling
regulators to ‘represent’ particular groups in this way.

* The role of an adjudicator highlights the way in whacldressing the potential for
regulatory failures through on the one hand seeking to aepdecisions from
political and commercial pressures and on the otherrgpékidevelop the
involvement and representation of different interestdeicision making processes
can be complementary approaches. That is, an adjod@an provide a open
forum within which representations are made, includingthgroregulators acting
as advocates. Thus, some regulatory activity is geavatds highlighting and
better articulating aspects of relevant trade-offs it otherwise be under-
represented, whilst other regulatory activity is geared tdsvdetermining how
appropriate trade-offs should be balanced in a contakighinsulated’ from
direct political and commercial involvement.
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In order to address institutional problems that maysse@ated with the
relational closeness of regulators and those theyatggudrrangements can be
developed that ensure that processes are ‘prodded’ arlubst in order to
counteract these tendencies. This may include actigtiels as raising awkward
guestions, funding alternative research and more generailyuraging market
participants to think about different approaches. In audio this, regulators
may actively seek to generate new forms of transpgyeepresentation and
accountability, which may include efforts to make acegtmore easily
‘auditable’ by the regulator and/or by third parties. Swatlviy can change the
information conditions against which views are formed @exlsions are made, as
well as more generally enhancing credibility.

Evaluating the Current RWM Regulatory Regime

Under the current RWM arrangements, there is a laekcoherent approach to
sources of long lived radioactive waste, with in paléiciNirex charged with
responsibilities for Intermediate level and some level waste, whereas
responsibility for high level waste lies with DEFRAhere would seem to be
significant benefits in waste management issues agsdawvith different sources
of long-lived waste being dealt with within the same $étsitutional
arrangements to address potentially negative effectsiassibavith non-
compatibility and concerns that opportunist behaviour rakg place at a later
date (for example, that an ILW waste repository iftbuay be considered a
convenient location for HLW at that stage).

Whilst the current institutional arrangements providé&eardasis for independent
regulatory scrutiny of the short and medium term effettorage, packaging
and conditioning decisions, they do not provide for scrutimglation to the
longer-term issues, in particular: the determinatiomndjlterm strategies and
approaches, and the assessment of the implicatiohes® approaches for
operational decisions in the short term.

The primary role in relation to strategic decisionglasyed by Nirex, which is
owned by the waste producers. Given the very substarftamation and
incentive problems associated with these issues, andtiomisdionducive to the
development of institutional biases, industry self-ragoh of this kind is highly
unlikely to provide a robust basis for developing a long t&rategy. In our
view, there is a very strong case for an independent tioololy charged with
developing long term strategic options.

The evaluation of the implications that potential lo@ign approaches should
have for current packaging and conditioning standards ialsarily dealt with
through self-regulation, by Nirex, in a highly non-trangpé manner. Nirex issue
letters of comfort to waste producers where proposed agpsare considered
compatible with long term strategic factors, but is auttyenot permitted (by its
owners, the waste producers) to routinely provide thisnmahte the Nuclear
Installations Inspectorate (NII) and the Environment AygicA) — the
independent regulators who have responsibility for regglahia activities of the
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waste producers. In our view, there is a very strongfoashe assessment of
packaging and conditioning standards to be carried out lydapendent body.

* The development and evaluation of long-term strategioimqtand the
assessment of the implications that potential long #gsproaches should have for
current packaging and conditioning standards could be subsuitigd a single
independent body - a form of independent Nirex — or thelddmiunbundled to
some extent. For example, assessments in relatipackaging and conditioning
standards could be undertaken by the NIl and/or the EAveler, important
considerations in relation to unbundling will include pot#rtonflicts between
short and long term regulatory considerations, theivelg limited availability of
relevant expertise, and, given the costs associateédekevant research, the costs
of duplication.

» Under the current institutional arrangements therdaslaof a clear forum where
the many difficult trade-offs associated with major R\Wecisions can be openly
presented and developed, with subsequent adjudication. iTwas, only in the
context of the local authority planning inquiry concerning planned Rock
Characterisation Facility at Sellafield that theres\aaclear public forum within
which the plans for deep disposal were scrutinised and adfadicpon.

* More generally, the current institutional arrangemdattk coherent adjudicatory
arrangements in relation to regulatory decisions conceriififegetht aspects of
radioactive waste management. Both the Environment Agemt the NIl have
legislative mandates that are geared to them repregguaiticular interests
(environment and health & safety), with cost considenatcting as secondary
constraints. However, where regulators act as repasees or ‘advocates’ in
this way, emphasising particular dimensions of reletrawke-offs, it is important
that there is a clear adjudicator between competmgs in cases of dispute. A
common adjudicator in relation to appeals to regulatocisaes could provide
for an open forum within which licence and authorisati@putes could be heard,
and a more coherent framework within which subsequent tegyldecisions are
made.

» Factors such as the relatively small size of theveeit expert community, the
background of secrecy within the industry, and the low lef/plblic trust more
generally, are likely to contribute to ongoing concehad experts within the
relevant institutions are ‘closer’ to those they agulating than those they are
supposed to be acting on behalf of. In our view a satrahgements that does
not provide for substantial and visible scrutiny or ‘proddmg’a regular basis
can be expected to generate decisions that are consideratalikely to be
subjected to unwanted political influence on a more erbatsts.

Developing a Way Forward

* In our view, the robustness of current institutionahagements could be
significantly enhanced, through the introduction of a melependent body which
could:
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- provide for open hearings, and subsequently clear recommamsi&dithe
Secretary of State, on major issues associated hgtlohg term RWM,;

- publish submissions, analysis and conclusions associdtiedhese
recommendations;

- have powers to adjudicate in relation to disputes overaggyldecisions
in relation to radioactive waste management issues;

- fund reviews, ask awkward questions and otherwise distugsaxt’ the
various actors, including regulatory bodies and those ctiavgk the
development of long term strategies;

- develop and ‘format’ regulatory arrangements for RWMluding
through the generation of new forms of transparency emetsentation,
over time.

The Competition Commission would appear to provide aqudatily useful model
upon which a new body or organisation could be developed.Cbmpetition
Commission is a focused regulatory organisation in thaiiactice, it deals with
problems or potential problems associated with the existehmarket power. It
receives submissions from interested parties on thiersaif concern, and it
publishes reports setting out facts, analysis, the vidyarties making
submissions, its own views, and its final conclusions.

The arrangements relating to the decision-making powgreo€ompetition
Commission are interesting in that, in effect, thegly a substantial delegation of
high-level regulatory decision making to a specialist Caggion, but with

reserve powers retained to deal with what might be jutigbed particularly
sensitive cases. Given the political sensitivity @jon RWM issues, this form of
substantial — but partial — delegation, would appear to previgseful model for
long term RWM issues.

The introduction of a new Commission of the form dibgd is of course not the
only potential way of addressing the various regulatorlleainges that have been
highlighted in the area of RWM. It does, howevemum view, provide a useful
way of thinking about how these issues may be resolveddognising, and
indeed emphasising, the differing roles currently played bstiagiinstitutions.

A Commission can be understood as providing a means by wigdr trade-offs
between cost and environmental quality/safety in reldddRWM issues can be
made through an open and adequately scrutinized process.

10
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Section 1
The Development of Regulatory Frameworks

1.1 Introduction

Regulatory structures and institutions come in manymiffieshapes and sizes, but
these differences are not arbitrary: they are shapednd in turn shape, a variety of
economic, political, legal, and social factors. Bigapeaking, the explanations that
have been provided as to why these structures emerge andpdievitle ways that
they do, can be grouped under four headings:

* market failure,

» pressures for redistribution of economic resources, and
* institutional factors, and

* public or specialist opinion

Each of these groupings will be discussed in what folldwsthey will be considered
in slightly different ways. Market failures provideaionale for the development of
a regulatory response to the problems of radioactive wizebagement. That is, they
explain why a Government seeking to promote economiaesifiy, defined in a
broad sense (see below), should not and will not girtgdve matters to the market’.
The efficiency objective is a general one and, othegth@gual, is not particularly
controversial. In contrast, the influences of dmttional factors, institutional factors
and opinion are likely to be much more controversial frovoke much greater
conflict between different stakeholder groups), andetthie source of failures in
regulatory design (i.e. failures of public policy to regolnderlying trade-offs in
effective ways).

The impact of these general influences in any particulemmstance is highly
dependent on prevailing information conditions. The seqaart of the section
highlights some the ways in which problems of limited rinfation have been found
to affect regulatory outcomes, highlighting those factdnsost relevance to RWM
issues.

1.2 Efficiency as a driver of regulation

The concept of efficiency

The term ‘efficiency’ has a number of possible meaniagen when used in a
technical sense. In what follows, however, the tsrosed in one and only one way:

efficiency is measured as the total benefits less thédosts associated with
particular activities or outcomes.

11
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Three points should be emphasised concerning this usage:

» It abstracts from distributional issues: all costd benefits are added together
with no attention paid as to which groups gain and which griogpes

* lItincludesall parties affected by the activities of interest. k&a¢hse of RWM,
this means, for example, that it encompasses theegtsenf future generations.

» Itincludes all benefits and costs, including benefitsaoxls that are not taken
into account by transacting parties (i.e. what in eoctoe arecalled external
effects.

The “efficiency hypothesis”

A traditional way of thinking about the issues is ficshiypothesise a highly
decentralised, atomistic economic system in whichaabi@ination is achieved via
market transactions, and then to consider its possibféaiencies (usually described
as market failures). Centralisation of decision makind the emergence of
regulatory structures and institutions (other than the gemetitutions required to
support trade) can then be explained as mechanisms faofaing more efficient
outcomes when the market fails (see Grout 2001

The most familiar examples of this type of analysisaern the case for state
intervention in resource allocation decisions. Whenéhere is a significant market
failure — such as environmental damages arising from undegdnogerty rights and
absent markets — it is natural to ask whether public podcyimprove matters. If a
view is taken that it can, the chosen mechanism fervantion will often be
“institutional”, for example an agency to control pee@ environmental emissions.
The p%blic interest theory of regulatias based on this type of approach (see Noll,
1989):

The institutional response to market failure need not, hewée a governmental
one. Both the existence and, more ambitiously, the stegbf companies and other
forms of productive organisation can be explained by sirfalgtors. Coase (1937),
in a classic article, explained the existence of fiirmerms of their ability to
economise on transactions costs as compared with rearket

Later writers (Alchian and Demsetz, 1972; Williamson, 19&ehHollowed a similar
market failure approach, differing from Coase and fronmexdher largely in relation
to the particular market failure or set of market faduttgat they emphasise most in
accounting for the development of complex organisatidrsis Williamson has

! Grout, P.A‘Financial Issues in the Management of Radioactive Liabilltjd$K Nirex Ltd internal
paper submitted to the Cabinet Office, 14 June 2001

4 |tis not inevitable that the “solution” will bestitutional in the sense in which the latter word is used
here. It is conceptually possible to envisage purebapgienforcement of anti-trust law through the
courts, or cases where the environmental problem ceuttbalt with via the creation of new property
rights that, once established and allocated could béalsaforced through the courts.

12
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emphasised contractual problems when one side at thaitiag table can behave
opportunisticallybecause the bargaining partner has already made investhants t
are specific to the particular business relationship.

By way of background, four sets of problems that can gdeeto market failures can
be noted, of which the third and fourth are particuleglgvant to RWM issues:

* Pure monopoly.

* Imperfect competition.

» Externalities (uncompensated third-party effects).

» Informational problems, which may be divided into problemweated with the
production of information (e.g. R&D) and the distributio®/wd information (e.g.
differential or asymmetrianformation as between interested parties).

In a US context, Spulber (1989), following Breyer (1982), hasted out that
different types of policy institution can be matchedr® different categories of
market failure® Thus:

Pure monopoly: Federal and state regulatory commissions.
Imperfect competition: Anti-trust policy and law.
Externalities: Environmental Protection Agency.

Nuclear Regulatory Commission.

Information: Food and Drug Administration.
Federal Aviation Authority (safety aspects).
Consumer Product Safety Commission.
Occupational Safety and Health Administration.

A similar list can be drawn up for the UK energy secadthough in this case the lack
of a clear pattern of association between market aeffcies and institutional
responsibilities can be noted:

Pure monopoly: Ofgem.
Competition Commission (disputes and appeals).

Imperfect competition: Department of Trade and Industry.
Office of Fair Trading.
Competition Commission.
Ofgem.

Externalities: Environment Agency.
Energy Efficiency Programmes in various institutions.

Information: Office of Fair Trading.
Ofgem.

% Spulber does not distinguish pure monopoly and impectenpetition, and refers to “internalities”
rather than to information problems.

13
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Energy Efficiency Programmes in various institutions.

The notion that regulatory structures and institutiongvevaccording to their success
or failure in promoting economic efficiency — what ¢encalled thefficiency
hypothesis- is a powerful tool in explaining changing patterns ohecoic
organisation over very long periods. It is, howeverarc(and demonstrated by
substantial empirical evidence) that, at any one poitine, it is unlikely that
institutional structures are such as to ensure that egcomuttomes are fully

efficient. We turn now to consider three centsadlanations that have been provided
for why this may be the case: distributional factorstitutional factors; and opinion.

1.3 Key Sources of Regulatory Failure
(i) Distributional influences on regulation

If it were ever the case that a particular fornreadnomic organisation reached a state
of economic efficiency (i.e. there exist no alterveasithat would yield a higher
aggregate net benefit), the resulting arrangements vibewd Inerable to disturbance
as a result of pressures to redistribute economic res®inam one interest group to
another (Yarrow, 1996). Thus, set of arrangements Atntig more efficient than B,
but B may nevertheless be the observed outcome betasiseabstantially superior
for a particular interest group that wields disproportienafluence in the
development of policy (e.g. a relevant ministry).

The reason for the vulnerability of efficient arrangens to disturbance by interest
group pressures is that it is usually the case that pations from efficient
arrangements havauchlarger effects on the distribution of resources thamupo
efficiency itself. Consider, for example, the netial benefits (the measure of
efficiency) arising from the taxation of a particulgpe of pollutant that causes
significant environmental damage. At low tax rates, mees in the tax rate will tend
to increase efficiency, since it will encourage the adoptf relatively low cost
methods of reducing pollution. As the tax rate continaescrease, however, there
will come a point where efficiency starts to fallchese the polluter has tax
incentives to engage in abatement activities even ththeghcosts start to exceed the
benefits of lower pollution.

At the point of maximum efficiency, modest changesatax rate have little or no
effect on efficiency (the rate of change of efficiemath the tax rate is zero, and the
effects of perturbations in the tax rate are of “selcorder”).

On the other hand, the rates of change of the payoiféeyest groups involved (e.g.
the regulated company, those affected by the pollutiom) negpect to the tax rate are
not zero, even though, taken together, they are satktang. An increase in the tax
rate will benefit those affected by pollution, but a& game time, it will damage the
company by an almost equal amount. That is, when regulatc@angements are
efficient, the interest groups involved will tend to eygén a zero-sum game to
achieve perturbations in decisions that increase theirpayoffs at the expense of
others.

14
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Since the efficiency costs of small perturbationsvarg low, governments or
regulators who attach even relatively small weightiattors other than efficiency
when making decisions (e.g. to tax revenues, electorgppots, etc.) can be expected
to respond to these pressures. This expectation is stugported by available
evidence: in case study after case study, coveringyawede range of different types
of regulatory intervention, the public interest theofyegulation is found not to fit

the facts. Rather, regulatory policy responds, in wiagsvary across circumstances,
to the pressures of one or more interest group

The extent of the regulatory failures arising from iegsérgroup pressures will depend
upon a range of factors including the strength of thoseres, differences in
effective leverage that can be exerted by the diffegenips, the ‘visibility’ and
concentration of the costs and benefits of altevaatourses of action, and the general
shape of government or regulatory objectives and institutiomextreme cases,
regulatory capturecan occur, whereby one group comes to exert an unchatien
influence on policy making. More generally, a balandebe struck, leading to a
redistribution of payoffs that correlates with the @egof influence/power exerted.

To illustrate, consider a decision about where to sitevawaste disposal facility. A
is the preferred (efficient) location, but B is nat i@hind. Residents in each location
can be expected to be strongly opposed to the siting ddi¢hiey in their area, and
decision makers may be faced with a classic dilemti@:benefits of the facility may
be widely spread, whereas at least some of the cdbktsevinighly
localised/concentrated. That is, benefits are siffand largely unnoticed, the costs
are concentrated and highly visible.

Clearly, it is quite possible that, if the interestiugye opposed to location A can exert
stronger leverage (e.g. their votes may be more valualkdeaunt of being in a
marginal constituency), it might be decided to locatddhgity at B, even though
total social net benefits are lower. If oppositiomath places is strong, the project
may be delayed or abandoned, even if this will lead themnigosts in the future.
Delay can be viewed as one of those ‘marginal’ adjustsrinat does not have very
much of an impact on efficiency and, although repeatey dedey lead to much more
substantial efficiency losses, future generations omwhigher costs may fall do not
constitute one of the more powerful of the integgstups. This last point is of some
significance since, although there has been considerebt@mic debate about
possible “short-termist” biases in markets, it has ugunat been noticed that
regulatory economics points to the possibility of stramgyrt-term bias in public
policy, particularly in relation to decisions that afféhe distribution of costs and
benefits over relatively long time horizons.

(i) Institutional Factors

A further set of factors that shape regulatory developsnare ‘institutional’ in
nature. Institutional explanations tend to emphasisenfluence that organisational
norms, procedures and cultures can have on regulatoripgenents. A particular
concern associated with this influence is that it mawlten ‘drift’ away from the
initial objectives of the regulatory intervention, ahdttsuch drift can be extremely
difficult to control. In the extreme, drift of thisnd may be associated with
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regulatory capture and have significant distributional effe¢the kind discussed
above.

A related concept that has clear potential relevancadioactive waste management
issues is that of ‘relational distance’. The cdrdargument is that the closer a
regulatory body is to a regulated firm in terms of expege outlook and class — the
smaller the ‘relational distance’ — and the greaterftbquency of contact between
regulator and regulatee, the greater the possibilitycth@perative arrangements and
some form of regulatory capture will result. This sugg#wsts in the absence of
counteracting pressures, radioactive waste managememjeamants may be prone to
the development of shared understandings among relex@art @ommunities that
may drift away from legislative objectives and moreegahpublic interest
considerations.

(iif) Public opinion.

Another set of factors that can have a major impadhstitutional development falls
under the general heading of “public opinion”. The recognitibthe importance of
these factors has a distinguished pedigree: David Hucnbed export restrictions to
the “ignorant view that what is considered useful andatale should be retained”;
Adam Smith believed that the intensity of public feelingw@ttithe means of
subsistence” meant that governments had to yield to publiediceg in the conduct
of agricultural policy; Dicey held that there exist&lase dependence of legislation
... upon the varying currents of public opinion”; Keynesuithrhetorical flow,
claimed great influence for the ideas (both right andhgy@f economists and
political philosophers; and Milton Friedman, in compating policies pursued by
India and Japan in the post-war period, stressed “the iempa of the climate of
opinion, which determines the unthinking preconceptions of pwaple and their
leaders, their conditioned reflexes to one course @fraot another.” More recently,
in assessing the conduct of financial regulation intKe Charles Goodhart has
argued that public regulation “... often represents a rea@@mnetimes an over-hasty
reaction, to some scandal which public opinion has pth@political agenda.”

In some cases, the force of public opinion is based apoell established set of
values (e.g. the treatment of animals). Changes in apth&n tend to occur relatively
slowly. In other cases, opinion is based upon a setl@fé about relationships
between actions and consequences and, in an uncertadh thede can change
dramatically over short periods of time (e.g. the headitsequences of eating beef).

In particular, heavy publicity given to particular, lowopability outcomes can, in
circumstances where risk assessment is difficult, gseeto biases towards over-
estimation of the risks. Many different sets of &éfslican be “data consistent”, and, if
events occur that draw the attention of the public ttacepossible linkages (focal
points for beliefs), those linkages may become commeoseswisdom about a
particular issue, even though quite different linkagesaraletailed examination of
the evidence, much more likely. Social dynamics teneitdarce these tendencies,
in that members of given groups and societies will terskék out ‘common
understandings’ of events and major choices.
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New and ‘dramatic’ information, reinforced by social naigion, can, therefore, lead
to excessive volatility in perceptions of risk, and tlsis be a source of regulatory
failure if the policy-making process responds readilyheoghifting tides of opinion.
On the other hand, it can also be noted that sluggisimeskapt to new information
and excess volatility can co-exist in some circuntstanin the sense that different
interest groups may react very differently to the sarftemation. Such differences
in response can be a stabilising factor in the policygssc

At this point, the influence of opinion can interact wdiktributional factors. Again
because of complexity, uncertainty and limited inforomtit is all too easy for
particular interest groups to develop beliefs about thedvithat are favourable to
their own interests. That is, from among a setitefiative hypotheses, each of
which may be true, it is much more comfortable to believene that, if correct, has
favourable implications than one which, if corrects afavourable implications for
the relevant individual or group. These issues are disduasther below.

1.4 The Impact of Limited Information

Limited information impinges on regulatory issues in a benof highly complex
ways. To get some perspective on the linkages, considethfe standard decision-
theory framework in which actions are viewed as leadingphsequences and the
payoff from each consequence is evaluated (the valustiage):

Action __, consequences_, payoffs (costs and benefits)

Working backwards, it is clear that there is a probléevaluating benefits and costs
(an evaluation that is required in order to make operatitie concept of economic
efficiency). Call thisvaluationuncertainty. The difficulties are usually particwarl
important where environmental matters are concernede, ldeonomic externalities
are major sources of market failure. Definitionallgrtain costs and/or benefits are
not taken into account by transacting parties, and valeesoaitherefore reflected in
market prices. Valuation of costs and benefits tloeectias to be made on the basis
of less direct evidence and more subtle techniques, aralishesually considerable
uncertainty as a result, since a whole range of facan be expected to affect
payoffs. These include preferences, incomes and thesfuadges of substitutable
and complementary products/serviées.

Thus, where markets fail and the relevant policy qaestconcern effects on future
generations, explicit or implicit views will neces$athave to be taken on issues such
as expected economic growth (i.e. future income levptssible changes in relative
prices, and the preferences of future generations, in trdealuate benefits and
costs. The difficulties are obvious.

The mappings between actions and consequences are alsh subjgcertainty, to an
extent that varies considerably with circumstancHss can be referred to as

* The negative payoff (cost) associated with a sourneieé nuisance will depend, among other
things, on the price of double glazing. More generallyfactors that affect the costs of actions that
can mitigate the externality will affect the value of gixternality.
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consequence uncertainty, in contexts such as RWIggientific uncertainty

Flicking a light switch has a set of well defined ‘Id@ansequences: the light will
go on, the light will not go on, the bulb will blow, atectric shock will be imparted.
Although the outcome is probabilistic, most people hagea sight (or believe they
have a good sight) of the mapping from the action tetssible consequences,
including the risks involved. The ‘non-local’ consequencds®fction are,
however, much cloudier. Extra power will be generatatfrom where and using
which technologies?

In a well functioning market system, lack of informataivout such non-local
consequences is not a major issue: all that needskiaolaen, for efficient decisions
to be made, are the relevant prices, since prices ‘vidasé consequences for the
electricity consumer in the hypothetical example.

Where externalities exist, however, this valuatiorteéasi foreclosed. The mappings
between actions and consequences have to be direcbgadseith all their
attendant uncertainties. Was extra carbon dioxideeuréts a result of the extra
electricity consumption? What are the expected effefdtise waste gas on the
physics and chemistry of the atmosphere? And, whahareonsequences of these
effects, in all their detall, for inhabitants of therth at different locations and in
different times?

Beliefs, differences in beliefs and asymmetric information

In considering the mappings between actions, consequandgsayoffs, decision
theory takes account of uncertainties by assumingttisapossible to identify
consequences and assign probabilities to their occurremcngent on a particular
action being taken. The relevant probability distringidefinebeliefs

It is possible that all people involved a particular deaisvill have roughly the same
beliefs. That is, although the perceived links betwesora; consequences, and
payoffs are probabilistic, there is consensus or c@asensus as to possible outcomes
and the probability to be attached to each. Betting spin of a roulette wheel is an
illustration of this type of situation.

More typically, however, there will exist differenciasbeliefs. In economics, this is
analysed in terms of problems causedymmetric informatignwvhich is viewed as

a source of market failure (see Grout 2001). For exanifigellers of used cars have
better information about quality than buyers, buyetbkimfer that cars offered for

sale are of lower quality than average (for the maddlage). This depresses second-
hand values, reduces the number of cars offered fo(iEhlgave a high quality car, |
will be less inclined to sell), and therefore depressegtgdn the market.

Asymmetric information and regulatory failure

Asymmetric information is also a potential source gltatory failure. The point is
often made that regulated firms will have more infornmatibout the trade-offs that
they face than the relevant regulator, and that thisssacéy serves as a constraint on
the effectiveness of regulation. To illustrate, a l&ga monopoly may know that it
could easily reduce costs by, say, 10%, but the regulatpnatehave this
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information. The monopoly will then have incentitesact in inefficient ways, so as
to prevent discovery of the information by the reguladod thereby prevent
subsequent regulatory action (e.g. lower prices) based orisacvery.

The point is certainly valid but, in our view, it hasheveremphasised in much of
the more theoretical economics literature on reqaiatat least relative to other
consequences of limited information. It is not immesgliaobvious that a regulated
company will generally have more information than a ragul The latter may take
wider perspectives and may be able to obtain informganstatutory powers, for
example) not available to a single, regulated firmguRated firms may not have

good information about certain of their own trade-o#sduse, in the absence of
regulation, there is little or no incentive for théonspend resources on acquiring such
information. Thus, if a monopolist is required to pran a cost of service basis, there
is little incentive for it even to discover the costluction options that might be
available.

An informational asymmetry that has received less #t@al attention, but that we
would suggest may be of considerable importance in thextoot RWM issues, is
that between regulators (and other public bodies) ane thitected by their actions
(other than regulated firms). It is in the presencsigriificant asymmetries of this
kind that there is greatest potential for regulatoiyifes to result from ‘drift’ and/or
‘capture’, given the difficulties posed for accountabilifpurthermore, to the extent
that this asymmetry results in lower confidence in réguyearrangements, it may
result in those arrangements being more susceptible t@tegufailures, such as
‘knee-jerk’ reactions, associated with public opiniorhug, informational
asymmetries can provide conditions that are conducive tanted influences
affecting regulatory outcomes.

Responses to problems of Asymmetric Information

Market failures associated with asymmetric informatigmdally give rise to a
particular type or style of regulation, in which thepdasis is placed on disclosure of
information. The activities of the Financial Servideghority in retail financial
markets or of the fair trading division of the Officer&ir Trading are good examples
(see also the tables linking market failures to regulatmtytutions shown above). A
similar approach is frequently adopted when the informatiasymmetry of concern
is between a regulator and one or more of its reles@mstituents, with significant
importance placed on ‘transparency’.

However, the extent to which information disclosuaea be expected to address the
kind of problems identified above is influenced and complichteal number of
factors. Where significant asymmetries exist, tmeag be difficulties associated
with the less informed parties determining what inforaratiould be made available,
and would be of use. Furthermore, as was indicatedealdrere the interests of less
informed parties differ from those with better acaesmformation, it may not be the
case that relevant forms of information have beenrgés@ These considerations
suggest that information flows and, more generally traesgsr may often be better
thought of as requiring active development rather thaplgifdisclosure’.
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Even if one sets aside these issues, however, thet éxtehich information
disclosure can be expected to mitigate against regulaiuyefs depends to a
significant extent on the credibility of informatio#s. Consider the used car sales
example referred to above. The underlying asymmetricreton problem stems
not simply from the fact that the seller holds eetbformation concerning the quality
of the car, but also because of the difficultiesrefitbly disclosing this information
given the incentives that the seller may face toeiase the buyer’s perception of
guality and as a result the price they are willing to p&y.noted above, this can have
the effect of depressing market activity that is to therdent of sellers and buyers.
In a regulatory context, this could take the form ofdhdity of a regulator to take
welfare enhancing actions being limited as a result @tdifies it faces in credibly
demonstrating that its actions do indeed adequately reflddic interest concerns.
Thus, welfare enhancing regulatory activity may be depressadesult of credibility
issues.

A typical market response to failures of this kind isgkaeration of signalling
devices that serve to increase credibility in the ‘gyadif an underlying good, and/or
in the organisation providing that good. Thus, for exampléhe used car market
sellers may use warranties, and may also invest i3 Weay seek to develop
confidence in their commitment to those warrantiesd, more generally to ‘high
guality’ cars, over time (advertising and investment instexwrooms have been
interpreted in this light). The importance attributee ‘full service record’ can also
be understood in terms of signalling. In this casegéreeration of the signal is
linked to a view of ‘good practice’ for car owners (seiw at defined regular
intervals), and to a network of verification (dealeragges). In this way, the
generation of the signal can result in modified behavibat, in addition to providing
a mean% of information provision, can actually resuéin improvement in underlying
‘quality”™

Whilst the development of this type of response can peat&d to be considerably
more difficult in relation to RWM issues, the gengyahciple underlying signalling
devices is of some relevance.

Where relevant information is complex, and as a tasgrificant expertise may be
required to appropriately interpret it — as is the case méany RWM issues -
credibility issues are likely to be particularly impottain important consideration
here is the available quantity and ‘independence’ of aglegxpertise. This impacts
both on the potential for securing a credible second apimind more generally, on
the extent to which competition in the supply of ral@vinformation can be expected
to generate credible information flows.

Beliefs and perceptions

In a number of regulatory situations, informational protdeare less to do with
obvious asymmetries (which is not to say that asymnsedrie unimportant) than with
a general lack of information by regulatees and regulatie. In such
circumstances a key first requirement may be to developstitutional structure and
set of incentives conducive to discovery of informatorall sides (i.e. it is not just a

® In the absence of the signalling mechanism incentivesovide quality were inefficiently low.
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guestion of getting one party to reveal something thdtaady known, but not
shared with others).

This point is important because beliefs (views on tmsequences of actions,
including the values of costs and benefits, and on theapilikes of consequences)
may differ among parties even though they have accesadb the same
information. That is, beliefs may differ becauselifferences in perceptions.

Differences in perceptions do not, in and of themselyies,rise to either market or
regulatory failure. Rather, they are a potential soafstrength on both counts.
Where there is consensus in beliefs, there may bedutentives to discover new
information. Where there are differences in beligfere will tend to be a greater
stimulus to discovery because there will be a fornoofetition between the various
parties.

On the other hand, it is known that there exist syatenbiases in risk perceptions.
There is a tendency, for example, for the likelihoof®w probability events to be
over-estimated, and in some cases for likelihoods dignigrobability events to be
under-estimated. Publicity for high profile events orsiabties also tends to lead to
over-estimation of probabilities:Typically the events themselves rather than the
frequency statistics are publicized. We learn that a number of peo@edwantly
been killed by a tornado, but we are not given a sense of the frequehegettents,
other than the fact that coverage of tornado victims occurs much monetiodie
coverage of asthma victims(Viscusi, Vernon and Harrington, 1995).

Thus, in focusing on unusual events precisely because theyasual, media
coverage may bias perceptions towards affording them arhgbbability of
occurrence than is warranted on more objective evide@tleer factors that have
been shown to significantly influence perceptions of i@asness of risks include
the potential for catastrophe, time lags associatedtinlyeneration of harm, the
voluntariness with which the risk is undertaken, and theegegf personal control
over the potential extent or probability of damage.

It is also known that there are psychological tendento ignore or ‘not notice’
information that is inconsistent with existing beliefs. decision theory, this is

referred to as “Bayesian conservatism”: prior bel@ésafforded more weight

relative to new information than is justified by tledevant mathematics. In
psychology, there is a parallel literature in termsedf deception, and the process can
obviously be reinforced by social factors where groups d¢omsbare common

beliefs. It can be noted that the potential for Beyesonservatism, if not addressed,
may actually feed into a lack of public trust, and thushtrrexacerbate the kinds of
problems highlighted above.

Biases are also linked to phenomena that involve theidduof facts/information and
values. Where established beliefs are associated @gitiea pattern of conduct, or
with views on particular decisions that are firmly helthse beliefs may, over time,
shift in ways that tend to reinforce the conduct or vi&er example, if someone has
decided that costly action must be taken to mitigatel@ntified risk (because the
value placed on the damages that would occur if the risk@atexd are high), there
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can be a tendency for the probability of the event texaggerated (strengthening the
initial conclusion). In this way, ambiguity and its pegtogical costs can be reduced.
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1.5 Summary: Challenges for regulatory design

It is clear from the above overview that regulatoryiglesn an area such as RWM has
to confront a number of very substantial challeng&e. have highlighted problems
associated with limited information, because we thinkelags key and provide
conditions that are particularly conducive to the emerg@f regulatory failures. In
particular, we have emphasised problems associated with:

* Informational asymmetries between regulators and thanisations they regulate
- may limit the extent to which regulators can achieviendd objectives;

» Informational asymmetries between regulators and ttheseact on behalf of —
can provide conditions to conducive regulatory ‘drift’ acdpture’, particularly
when relevant information is complex and expertise&ce; may be associated
with credibility problems;

* Alack of information in general - conducive to recogaib&ses in perception of
risks.

Given these information conditions, there is a sigaiit danger that factors other
than efficiency considerations will be to the fore irvithg regulation, and that these
factors will give rise to regulatory failure. The irdetion of interest group payoffs,
the potential for institutional drift and public opinion dagexpected to lead to
pressures that cannot easily be offset. The mainsskaeare likely to be of
relevance to RWM issues are summarised in Table 1.Wbelo

Some of the ways in which potential sources of regujdtolure can be addressed
are discussed in section 2, however it is useful leehgghlight two high
level principles that can be helpful in developing wiays/ard.

» By definition, actions that increase efficiency havepbgential to make all
stakeholder groups better off. There is scope, therdtmrancillary
redistributions of resources that mitigate the advergeffsato particular groups,
consequent on the relevant actions. This is easebtisan done, and it does not
adequately address future generations issues, but the usenpteicsatory
measures’ (in a wide sense, and not just including finaograpensation) could
be developed in the UK to a much greater extent thamaw. In management
jargon, there should be at least some attempt to finghwim’ outcomes.

* Inrelation to beliefs, perceptions, and public opinion levtiie undoubted biases
that exist are a source of problems, it can also lwgresed that diversity of view
is also a potential strength in dealing with difficuldaomplex issues. Markets
function better than central planning precisely bec#usgwork with, and thrive
on, such diversity, making best use of available infoionadnd providing strong
incentives for the discovery of new information. Thieermational properties of
markets cannot be replicated in a regulatory context,dligypdesign can
potentially draw on lessons from the ways in which mapketesses reflect and
respond to diversity of views and beliefs.
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Table 1.1: Summary of key sources of regulatory failure of relance to RWM

Key Issues of relevance to Radioactive Waste Management

Distributional
Factors

Extent of regulatory failure will depend on a rangeauttérs
including the strength of interest group pressures, difte®n
in effective leverage, the visibility and concentrataf the
costs and benefits of alternative courses of actidmaore
generally on the robustness of regulatory and government
institutions.

The low visibility and considerable temporal dispersibn o
effects of many RWM activities indicates that such issuag
be prone to regulatory failures as a result of distrilnafio
factors, including short-termism.

Opinion

Heavy publicity given to low probability outcomes, in
circumstances when risk assessment is difficult beas
shown to give rise to over-estimation of risks.

New and ‘dramatic’ information may give rise to excessi
volatility of perceptions of risk

If the policy making process responds readily to shifting
opinion, this may give rise to knee-jerk reactions tlaat lead
to considerable inefficiencies

Likelihood of knee-jerk reactions greater where theeelsv
level of trust in institutions

Institutional
Factors

Organisational norms, procedures and cultures may resulf i

‘drift’ away from initial objectives.

The closer a regulatory body is to a regulated firm ims$eof
experience, outlook and class — the smaller the ‘oglati
distance’ — and the greater the frequency of contactelaetw
regulator and regulatee, the more likely that cooperative
arrangements and some form of regulatory capture wsillire
This suggests that radioactive waste management
arrangements are likely to be prone to the development of
shared understandings between the expert communities
(within both regulatory and regulated bodies) that may drif
away from legislative objectives and more general public

interest considerations.
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Section 2
Addressing Regulatory Failure: Regulatory Roles and Stratures

2.1 Introduction

In section 1, we presented some mappings between diftgpas of market failure
and regulatory institutions charged with addressing thebptin the US and UK. It

is apparent that there are significant differences gnles relevant institutions in the
ways in which they operate and interact with marketiigyggants and other public
bodies. These variations result in part from déferes in the nature of the underlying
problems that require to be addressed. They also ariseybn from differences in
themeanschosen to tackle the problems.

On close analysis, the term 'regulation’ embraceasgerof activities. Thus, major
regulatory bodies, such as the Environment Agency or Qfgambe viewed as
multi-activity organisations (in effect, they encompasange of different
'businesses’). Each activity may require specific skiit, to be most effective, a
particular organisational style or culture. The questairi®ow best to conduct each
activity, and of how best then to co-ordinate the varauiwities, are therefore
fundamental to good regulatory design.

As indicated by the discussion in the previous sectioopmplex cases such as
RWM, it is unlikely that questions of regulatory design barquickly and simply
answered in a robust manner. A central argument imepdt is that in considering
guestions of regulatory design, there are significantflieme taking account of those
influences that can be expected to result in reguldédityes. In this section, we
consider first, a range of 'stylized' regulatory ro#es] then a range of 'ideal types' or
models of regulatory arrangements, in order to identifyswa which these roles and
arrangements are likely to be susceptible to, or providehurstness against,
regulatory failures. Although each is highly simplificloey nevertheless provide a
framework for further discussion of possible ways forwarcegard to RWM issues,
and provide a basis to highlight those regulatory activatresstructures that are
likely to most adequately address the significant potefatialegulatory failure that
has been identified.

2.2 What do regulators do?

Before exploring ‘ideal types’ of regulatory structuness necessary first to be more
explicit about some of the activities or roles thagd covered by the term ‘regulation’.
Some of the most important are set out below, anshasld be clear from the
discussion, there can be overlaps and linkages amoreydbgeities.

Take major economic or strategic decisions

This is an executive activity. By and large, the diifpablic policy has been away

from decision making by regulation, and toward decisi@king by market
participants. The shift is most vividly illustrated bylityt privatisation, a process in
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which major decisions (e.g. investment) were unbundled &ther aspects of
regulation. Decision making authority was transfercethé private sector, whilst
much of the 'non-executive' regulation was moved fronegouent departments to
sectoral agencies (Oftel, Ofgas, Ofwat, etc.). Prewoeskecutive activities had
been bundled with other aspects of regulation in pwoliporations.

It is, however, sometimes appropriate for resourceatlion decisions to be made by
regulation. In allocating rights to use parts of @io-spectrum, the UK government
relied on an auction process to determine the outcoroeveter, the prior (highly
important) decisions concerning the quantity of spectruchaad the number of
licences issued (i.e. how the available quantity is dd)ideere regulatory decisions.

Make rules

Rulemaking is a legislative activity, and may be delehtdeegulators by a political
legislature such as Parliament in the UK or Congresisel US. The establishment of
rules can be viewed as a formexf anteintervention in markets, in which the
intention is to eliminate certain forms of unwantedauact, by defining and
prohibiting them in advance.

Rulemaking is also a characteristic of certain tygeself-regulation: a professional
or industry body may have a rule book to which its membersequired to comply.
Sanctions for non compliance with the rules willcofirse, be rather different
according to whether the relevant powers are or arstatutory, and this will be one
of the factors that influences the choice betweentstiat and non-statutory
approaches.

In Britain, one of the most familiar types of rul@kmng occurs in licensing regimes.
Statute may require that a licence is needed to undeatsfecified activity and that
the licence is issued by a designated regulatory agerwy.adency is frequently
given powers to modify licences, subject to appeal, wisiehform of rule making. If
all relevant licences are constrained to be identibalregulator can, in effect, make
“market” rules. If licences can differ as betweereddnt types of organisation, then
the rulemaking powers will allow the regulator to “micresmage” market conduct to
a greater degree. An example of the latter is providedlegdms licences: BT
licence, which sets rules governing its conduct, is diffef®m that of other
operators. Similarly, policy at both the UK and ECeleplaces great stress on the
proposition that companies with significant market poskeuld be constrained by
more stringent licence conditions than firms withsuwth market power.

Set standards

Standard setting is another of the major types of regylactivity. Standards may
be very general in nature, or may be much more spgaiid may be determined by
government agencies or by self-regulation.

An example of a general standard is the prohibition tfampetitive behaviour
contained in competition law. No precise definitioraafi-competitive behaviour is
set out, and a practice such as price discriminationbeaaeld to be pro-competitive
in one context and anti-competitive in another cont&ather, the legislation relies
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on the specification of a very broad standard of behaviaanduct should not be
anti-competitive — which is then given greater precisexpost through decisions
reached in particular cases (case law). The conwmettithorities are the institutions
given responsibility for determining whether or not skendard has been breached (a
form of adjudication), and therefore for providing thisager precision.

The creation of more specific standards typically imgslthe establishment of greater
precision at the outse¢X ant¢. For example, a minimum level of some measurable
guality, or a particular way of doing things (such as useprticular technology)

may be specified. The greater the precision, the clbostandard becomes to a rule.
Indeed, standards and rules can be regarded as ranges \gitigfeacontinuum.

Monitor and enforce compliance with rules and standards

Monitoring and enforcement of given rules and standaelsraterms of resources
allocated, major activities for many regulatory institasio In a wide range of
circumstances they are distinct from the activitiesaking rules and setting
standards. Although it is good regulatory practice for toing and compliance
issues to be considered when rules or standards ane S@th circumstances it is not
necessary for these distinct activities to be eredui the same organisation
(although, in practice, they frequently are).

There are, however, also circumstances where momtand enforcement are not
clearly distinguishable from standard setting. As discugséhe previous sub-
section, a standard of conduct that is specified in vemgrgéterms may only gain
precision when it comes to be enforced, since it is thay that the boundary
between acceptable and unacceptable conduct comes torieldefinere is then no
clear distinction between setting and enforcing thedsted.

Advise and inform

The provision of advice and information to government,austs and industry is an
important aspect of the work of many regulatory agenamtsjust those established
with these activities specifically in mind. Advice to inttysnay include more
formal processes such as the publication of guidance hasuwabre informal
communication. Where government generally acts oadkiee of a particular
agency, the distinction between advice and other regulativities tends to break
down. For example, successive governments have, muehaften than not, acted
on the advice of the Competition Commission in refatm merger decisions.

Adjudicate

Adjudication is a quasi-judicial activity, and it can takany forms. For example:

* Mergers policy is, at root, an exercise in adjudicatibnthe UK, a proposed
acquisition or amalgamation is referred to the Compatifommission, which is
then required, under current law, to recommend whethdrahsaction should be

allowed to proceed, with the Secretary of State fod@m@nd Industry making the
final decision (which, in most cases, is to accepQbmpetition Commission’s
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recommendation). Under EC law, the decision rests thé European
Commission, subject to appeal, and there are proposstiéfttthe UK
arrangements in this direction.

Merger policy is interesting, however, in that the €@ make recommendations
that a merger should be allowed to proceed if cert@médial’ actions are taken,
such as divestiture of some businesses or parts of buesnebs the extent that
the CC is active in developing remedies, its condushifted somewhat to that of
a decision maker. Thus, there have been criticisrhetbfthe CC and European
Commission to the effect that mergers policy, whicthigfly intended to be a
component of competition policy, has tended to take oresufithe
characteristics of industrial policy, as when a metigatr would lead toward
duopoly is subject to conditions that, in effect, iatended to create a “third
force” in the market.

» Certain forms of utility regulation are adjudicatorynature. When Oftel was
established, it was required to promote not only the inteoéstsnsumers and
competition, but also, among other things, research andogevent and the
international competitiveness of UK firms supply telers services and
equipment. The underlying notion was that the reguidtould “balance off” or
adjudicate between consumer and producer interests.

More generally, it can be argued that a regulator goddogeoublic interest duties
(such as the Competition Commission — see abovep&ifieavily involved in
adjudication, since decisions will need to take accoutiteoimpact of particular
outcomes on each of a set of different interestggouPrice review decisions
taken by utility regulators may also take this form, &emregulator receives
submissions from the various interest groups, includingwoers, and then
strikes a balance between them in setting prices. tilik$ tegulation has often
been viewed in this way. It can be noted that, one@tljudication is made, the
outcome is implemented in the form of a rule (inlthe a modified licence
condition). The rule is the means of achieving the dgsitécome.

* Inthe UK energy sector, Ofgem has powers to accepjemt rgroposed
modifications of codes governing conduct in relation touse of networks and to
the short-term balancing of supply and demand. In théuisyis a form of
adjudication, in that the actual proposals to changs rale made by other parties.
In practice, however, the process shades in to the tyfoeilemaking to be found
in the US: since the interests of different partieguently come in to conflict,
there tends to be a steady stream of proposed momfisatvhich differ in their
effects as a result of the differences in intere8g selecting among the available
alternatives, the regulator may be able to achieve outcolossto those that
would have occurred if simple rulemaking authority had beantgd to the
agency.

» Where a public institution acts as an appeals body incespdecisions made by
some other agency, it will act in adjudicatory modé&e Tompetition
Commission serves this function, both in relatiodisputed licence conditions
proposed by utility regulators and in relation to decismitfie Office of Fair

28



Regulatory Policy Institute February 2002
The Regulation of Radioactive Waste Management in the UK

Trading. The Secretary of State serves this funatisalation to a range of
planning and environmental discharge decisions.

Represent, bargain and negotiate

When markets falil, it is frequently possible to identifggps who suffer most. For
example: when there is monopoly customers tend totltetdest; environmental
pollution may adversely affect specific localitiesfuture generations; asymmetric
information in financial markets may disadvantage custsmRegulators may,
therefore, seek to "represent” these interests anddaibar negotiate on their
behalf.

This regulatory activity is illustrated by developmemisiility sectors. Over the
years since utility privatisation, there has been a gtashif& in the implied role of
industry regulators, away from that of an adjudicatooragrthe claims of different
interest groups and toward that of an institution whosegoy duties lie to a
particular interest group, consumers. For the enaxgiys this shift is formally
encapsulated in the Utilities Act 2000.

There is a certain underlying logic in this shift. Seatoegulation was established
because of a mismatch of economic power between thardkside of markets (large
numbers of relatively small customers) and the supdly @nonopolised). Thus,
rather than adjudicating between customers and supphersegulator may act as the
representative of consumers, by, in effect, actindheim behalf.

This is not to say that the interests of producers wildjer this approach, be
neglected. If the regulator acted in ways that damagesstiment or incentives for
quality, for example by setting price controls that werestringent, consumers

would suffer in the longer term. However, these supplg considerations are
secondary, in the sense that they act as constaainmesgulatory actions, rather than as
ends in themselves.

This representational function of regulation is muchierapparent in the UK than in
the US, in that regulators have tended to describe #leessas consumer watchdogs
or consumer champions. Rather than the semi-judatalhearings of the US, much
of the day-to-day activity of the regulatory agenciesiscerned with interactions
with the regulated firms. In effect, the regulabargainswith firms on behalf of
customers.

There is, however, now a fundamental tension irdéhelopment of utility regulation
in the UK energy and communications sectors (themauish less of an issue in
water), comparable to the tension in US Regulatory i@@sion identified by Spulber
(see above). Deregulation of retail markets meanstbattionale for the bargaining
approach — with Ofgem and Oftel acting as consumer wagshfor millions of small
customers — is disappearing in these parts of the relegattrs. At least at the retail
level, these bodies should increasingly be actingpagetition authorities rather than
as bargainers (although the rationale for the bargainingpagiprcontinues in relation
to the supply of transportation networks, at least imgne
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Policy developments have reflected this shift in s@fait is specified that the
protection of consumers should be achieved via the promoticompetition, where
this is feasible. Sectoral regulators have also bagmgioncurrent powers, alongside
the Director General of Fair Trading, in relatiorthe application of the Competition
Act in their sectors. The result of these conftigtirends is that nowadays sectoral
regulators are required to undertake a mix of activitiesdifi@r quite considerably in
relation to the skills required and to the institutiondtures that are most effective.

Disturbing unsatisfactory equilibria (‘prodding’)

The purpose of all regulation is to influence behaviour ena broad sense, its aim is
to undermine market outcomes that are judged unsatisfdotaspe reason or
another. In most cases, the public policy interventidnhbe made with a view to
achieving perceived, alternative outcomes. Thus, a regutadghit specify the
maximum prices that can be set by a monopoly, or sowieoemental standard that
must be reached.

On the other hand, there can be cases where intermestless clear about the end
that it has in mind. A dominant firm may be prohibitedrirengaging in undue price
discrimination, but the competition law decision in sadaase is unlikely to be very
prescriptive as to how the firm should in fact setgwicThat is, a particular
equilibrium is declared unacceptable, and is consequentiylogsl, but the
competition authorities do not typically seek to spettigyequilibrium that should
replace it.

The relative lack of prescription in competition polisyclosely related to the view
that competition is arocessrather than a defined state of the world, and thaaithe
is to improve this process rather than to achieve paaticuitcomes (although the
focus on process may be driven by beliefs that impromesne process will lead on
to favourable outcomes, such as consumer benefits atdegeof competition).

Similar approaches and activities can be detected im sithations where regulators
are pro-active in seeking to reform arrangements/preséhat are viewed as leading
to unsatisfactory outcomes (whilst being non-prescrigs/é what improved
outcomes may look like). Thus, regulators may act asdfers"”, raising awkward
guestions, funding alternative research, and encouragirgtyarticipants to think
about different ways of going about their business. Toanebe tendencies for
industries to develop consensus views on how things can eesdwe, particularly in
conditions of uncertainty, such consensus can sevaeety of functions, including
providing psychological comfort and facilitating co-ordinatamong different
individuals and groups. There is also a tendency, distesséer, for beliefs to be
influenced by interests, such that evidence that is instem$ with interests and
existing beliefs may be prone to neglect. By brealon@t least challenging, these
patterns, regulators may stimulate a process of sdaatover time, leads to the
discovery of superior outcomes.

Formatting information flows

Regulators may seek to ‘format’' information flows, &tyiseeking to generate new
forms of transparency, representation and accountaffilityat has been particularly
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active in this area). This may include requiring certaamket participants to produce
various types of information in specified forms and effonbre generally to make
activities more easily ‘auditable’ by regulators and/awtipiarties. Formatting
activities may also include attempts to better specifticeiships and information
flows with other regulators or with government. Foringtactivity can change the
information conditions against which views are formed @exlsions are made, and
can be understood as designed to improve the econonsiegstaather than to
achieve any particular outcome.

2.3 ‘ldeal types’ of regulatory structure

The institutional structures of regulation are ofterhhyigomplex. New policy issues
emerge continuously over time, and institutional structiges to evolve in order to
accommodate required responses. Where, however, insttuely on statute,
opportunities for substantial institutional change maguoonly periodically, being
constrained by legislative capacity and timetablesa Aesult, new responsibilities
and powers are often grafted on to existing institutiovesn @vhere the latter may
have been established for quite different purposes. liic@ddlexibility in the
interpretation of their duties may allow establisheditunsons to change shape, even
in the absence of legislation.

These points are illustrated by the development of métheanain regulatory
institutions in the UK. Thus, the Monopolies Comnassivas initially established
with a relatively modest remit a little over fiftygrs ago. Subsequently its powers
and duties have been broadened in a step by step procdsastspanned the decades
since. Among the areas of activity added have beenplearmonopoly, mergers,
efficiency audits of nationalised industries, adjudicatnglisputed utility licence
modifications, and appeals against decisions of the (8#6Me of these were natural
extensions of the Commission’s competition policy warky( mergers). Others
(efficiency audits, utility licence modifications) wenot, and emerged simply
because the Commission was a convenient, existing ifstitiat which the new
activities could be attached.

Behind the complexity of actual institutions, however dinumber of ‘models’ or
‘ideal types’ of regulatory institution. These modeds de of interest when major
structural reforms are in contemplation, since modiehreform affords
opportunities to ‘tidy up’ regulatory structures, by estdhiig a clearer allocation of
regulatory activities that more effectively addressedsbues and problems that
public policy has identified. We therefore now briefiytlone a number of these
models, with a view to considering their possible relevan@pproaches to the
regulation of RWM.

Departmental regulation

Much regulation is handled directly by Government depantsyend this
arrangement can be considered to lie at one end of agpeuf possibilities defined
by the degree of integratiof regulation with day-to-day political activities.
Departmental regulation implies a high degree of integraalthough there is some
limited scope for variation in the organisational agements. For example, specific
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regulatory functions may be hived off into particular yratsadvisory bodies and
committees may be appointed.

Whatever the precise arrangements, regulatory activatyriest inevitably

politicised. In practice, what this means is thataneous political agendas are likely
to intrude into the regulatory process. Regulatory outearag, therefore, be
particularly sensitive to shifts in the political infllenof interest groups and to shifts
in public opinion. Where there are difficult and coexissues to resolve, the
credibility of policy and confidence in the regulatory psg are likely to be low.

The public corporation

The public corporation represents a step towards thead@paor unbundling of
regulation from day-to-day political activity, but an igtation of regulation with
commercial decision making. In blueprint form, theediors were expected to act as
"high custodians of the public interest”, implying that publibgyoobjectives were

not at all closely defined. More specifically, althougany public corporations are
often linked with industries with 'naturally monopolistic"wetwork’ elements
(communications, energy, transport, water), theiriteeare by no means limited to
the correction of the relevant market failures. Thgedhaps most transparent in the
pre-privatisation Water Authorities, many of whose resjalities were

subsequently transferred to the Environment Agency.

In practice, in the UK the intended separation of dggilatory and commercial
functions of public corporations from short-term poétiinfluences was constantly
subject to erosion. In part this may have been due tlatckeof clarity in objectives,
but the main factor is most likely to have been thmmercial dependence of the
corporations on the public finances. Whatever the preaisses, public corporations
came to suffer from similar weaknesses to those ofrttepatal regulation.

Sectoral regulators

The pure sectoral regulator model is characterised byelegation of all regulatory
issues in a particular sector to a single, ‘independegtilaéory agency. Commercial
decision making and regulation are unbundled, and both grelitieised in
comparison with the public corporation type of arrangemé&hie proposed
establishment of a single authority (Ofcom) to handlstmegulatory issues in
electronic communications (telecoms and broadcastirghear approximation to
this approach.

The model can be varied somewhat according to the prexient of the
independence granted to the authority and the lines of accdiiyptilait are
established. Thus, some (politically sensitive) decisioag be reserved for the
supervising ministry, and the authority may be accountaliletministry, to
parliament, to the judicial process, or to some miese, depending upon the
precise activity involved. Alternatively, politicians msgek to influence the conduct
of the authority by retaining the power to give guidancesues of public
importance.
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The partial de-politicisation of regulation reducesitfileience of distributional
(interest group) pressures on decisions, and therefais temeduce the risk of
extensive regulatory failure on this count. On the oltlaed, the bundling of a
potentially wide range of disparate regulatory activitiggiw in a single organisation
(activity bundling) may, by reducing focus and transparemcglation to the
resolution of relevant trade offs, render regulatios &ftective. Accountability and
monitoring of regulatory performance are also moredaliffiwhen a single
organisation is asked to pursue a range of potentially candliaeims. The Ofcom
proposals have been criticised by some commentatdtsobasis.

Focused regulators

Whereas the pure form of sectoral regulation bundtasge of potentially disparate
public policy objectives and defines jurisdictional limitgenms of industries and
markets, focused regulators have a more limited sdije€oves, often defined by a
particular type of market failure. Jurisdictions are metessarily defined by industry
or market boundaries, although in some cases they mafda the case of sectoral
regulation, there is separation of regulatory tasks ftommercial decision making.

Examples of this type of structure abound, and they include

* The Environment Agency, which is concerned with a vaétgxternality
problems across the economy. Similarly, the Headth$afety Executive focuses
on health and safety issues.

* The competition authorities (OFT and Competition Comimigs which focus on
market failures associated with monopoly power acrasstbnomy.

» Ofgem, Oftel and Ofwat, which, in their original formggre chiefly focused on
the extreme monopoly issues to be found in the releseators

The constraints imposed by narrower sets of duties tendhke these types of
organisations somewhat less vulnerable to regulatory faianising from
distributional (interest group) pressures and swings in papli@on. Narrower
duties also tend to reduce the incentives for politidalference, and hence help to
sustain independence. This in turn helps underpin tlobdity of the organisations
concerned.

These are, however, matters of degree, and recenntgeddéo extend the range of
duties of agencies such as Ofgem (in the Utilities Aat)) @ftel (in the proposals to
replace it with Ofcom, which will become responsilde dctivities currently
undertaken by broadcasting authorities such as the IT€patedhat the stability of
focused arrangements cannot be taken for granted.

Self regulation
Self regulation can be viewed as the structural formabhieves the greatest degree
of separation of regulatory activities from the paditiprocess. On the other hand,

compared with sectoral or focused arrangements, it repisesenove back to the
integration/bundling of regulation with commercial dsgan making.
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The main advantage of self regulation is flexibilitys #arket conditions change, the
ability of regulatory arrangements to adapt efficientlgas constrained by the time
lags and barriers to change that characterise stradhaerely upon statutory
underpinnings. The main disadvantage is the vulneratulilyterest group capture.
Precisely because regulatory activities are undertakemndganisations with
commercial interests, commercial agendas may intrude@égulatory agendas.

Since this danger is so transparent, self regulatafiebanay have difficulties in
establishing credibility and public confidence.

2.4 Discussion

Highlighting a range of stylised regulatory roles and stmas provides a useful
framework for considering how potential regulatory failumaght be addressed. A
number of the points made in relation to structure casub@marised in a matrix
linking the structure of regulation to the degree of sejgavdundling of particular
regulatory activities from: (a) the political procedsn, commercial decision making,
and (c) other types of regulatory activity. This is illagtd below:

Regulatory Structures: Summary Matrix

Separation from:

Type: Political Process Commerce Other regulation
Departmental No Yes No

Public corporation Limited No No
Sectoral Regulator Yes Yes No
Focused Regulator Yes Yes Yes

Self regulation Yes No Optional

The matrix emphasises the potential for addressing regylttilures by seeking to
‘insulate’ decision-making from particular sources ofuahce by means of
separation or unbundling. Thus, one response to conceumsvanted political
influence (whether as a result of pressures from pobiigion or particular interests)
is to seek to ‘insulate’ relevant decision-making froesthpressures. Sectoral
regulators, focused regulators and self-regulation are likgbrovide a greater degree
of separation from direct political influence thather departmental regulation or
public corporations.

Similarly, one response to the potential for regulataityres associated with the
redistribution of resources in favour of commerci#iiasts, is to generate an
institutional structure that has a relatively high degreseparation between
regulatory and commercial decision making. Public corpmatand self regulation
are likely to perform poorly in this respect relative to dapantal, sectoral or
focused regulation.

Since independent regulators — whether focused or sketpravide a relatively high
degree of separation from both the political procedscammercial decision making,
the use of such institutions can provide a structural wageking to address
concerns of unwanted influences and associated regulathmes. However, the
extent to which this will be likely to actually provide ‘idation’ from unwanted
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effects will depend on a number of related factors inolydine magnitude and
visibility of the impact of relevant decisions, the degof public trust and legitimacy
that these institutions enjoy, and their susceptibilitglisdributional influences and
regulatory ‘drift’ or ‘capture’.

A second form of structural response to potential regujdailures is to seek to
recognise the underlying tensions and trade-offs in expleyswvithin decision-
making processes. For example, arrangements can se@hkgtéphblic opinion’ and
other pressures within the decision making process in a foonal and ongoing
manner, and thus provide a clear forum for a wide reprasentd views. This
approach recognises that whilst the undoubted biases in ppbiion that exist are a
source of problems, diversity of view is also a potésti@ngth in dealing with
difficult and complex issues. It can be noted thatkeiz function better than central
planning precisely because they work with, and thrive on, divensity, making best
use of available information and providing strong incentfeeshe discovery of new
information.

Following such an approach, relevant tensions may a&lsbréctly addressed through
the design of regulatory objectives. In particulanvas argued above, when markets
fail it is frequently possible to identify groups who suffnost, such as future
generations. Regulators may seek to “represent” thésmests and bargain or
negotiate on their behalf (for example, regulatorscasumer champions) as a means
of addressing what would otherwise be a mismatch in ecofotiiccal power. This
approach can be underpinned by primary legislative dutiepaotiaular interest

group (eg Utilities Act duties on Ofgem to protect constgh

Where regulators act as ‘advocates’ in this way, esipimg particular dimensions of
relevant trade-offs, it is important that there dear adjudicator between competing
views in cases of dispute. Indeed, it can be notedlibaxistence of a credible
adjudicator is an important factor in enabling regulatorsspresent’ particular
groups in this way.

The role of an adjudicator highlights the way in whacldressing the potential for
regulatory failures through on the one hand seeking to aepdecisions from
political and commercial pressures and on the otherrgpékidevelop the
involvement and representation of different interastdeicision making processes can
be complementary approaches. That is, an adjudicatoprovide a open forum
within which representations are made, including by othgrlaéors acting as
advocates. Thus, some regulatory activity may be geavetds highlighting and
better articulating aspects of relevant trade-offs it otherwise be under-
represented, whilst other regulatory activity is geared tdsvdetermining how
appropriate trade-offs should be balanced in a contakighinsulated’ from direct
political and commercial involvement.

Institutional problems, such as those related to relltidoseness of regulators and
those they regulate, raise a different set of chgés. We have highlighted the ways
that institutions be developed to ensure that processésradded’ or ‘disturbed’ in
order to counteract problematic tendencies. As descrliimebahis may include
activities such as raising awkward questions, fundingreitese research/reviews and
more generally encouraging market participants to think atlifatent approaches.
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In addition to this, we have highlighted the fact tlegpulators may actively seek to
generate new forms of transparency, representatioa@maintability, which may
include efforts to make activities more easily ‘auditablethe regulator and/or by
third parties. Such activity can change the informatamdé¢ions against which
views are formed and decisions are made, as well as gemerally enhancing
credibility.
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Section 3
The Current RWM Regulatory Regime

3.1 Introduction

In this section we assess the extent to which themunstitutional arrangements for
radioactive waste management can be expected to adgcpadetss the various
‘challenges’ that have been identified. In order to ds, tihis first necessary to be
more explicit about the manner in, and extent to, whaious regulatory failures can
be expected to impact on the various activities thattitotssRWM. As was

indicated earlier, a particularly important considemratiere is the information
conditions that characterise particular activiti@scluding the complexity of relevant
information — and how these conditions interact whieh incentives faced by different
parties. The current institutional arrangements cam Ibeeevaluated in the light of
information conditions, incentives and expected sourtéailire’.

3.2 Key Sources of Regulatory Failure in RWM
Physical Problems

The underlyingohysicalproblems of concern in RWM arise from the potentiahha
that may result from the decay of radioactive sulsgtsiover what can be thousands
or in some cases millions of years. The potenbiakbme form of catastrophic
nuclear incident raises particularly serious concerns.

Economic Problems

The primaryeconomigroblem of concern relates to the potential for sigaific
inefficiencies to arise, as a result of ‘market failune’'the absence of some form of
regulatory intervention. In particular, the actionpafties engaged in waste
management may significantly affect the welfare ototbarties in ways that are not
mediated by a market and are uncompensated - this isolmastsly, and
significantly, the case in relation to future generaioGiven these ‘external’ effects,
those engaged in waste management can be expected farifeate’ incentives to
provide a level of quality/safety that is ‘too low’ in smderms (that is, when all
effects are taken into account), and thus avoid the obkigher quality/safety. It
can be noted that this incentive problem can be expectag&oin relation to all
aspects of waste management where cost/quality tradereffmportant including
the generation, design and choice of strategic opdadsoperational decisions
concerning the materials and methods used in conditioningaakéging processes.

The importance of these incentives for cost reduasidikely to be dulled by the fact
that much waste management activity is conducted by publehed organisations
(although greater private sector involvement could be&xa to ‘sharpen’
incentives). However, the incentive effects of exadity problems can manifest
themselves in a variety of ways. For example, pdercdypes of project may be

more desirable to employees when considered in terfasusé career prospects. It
can be noted that the current block on the developmer@winuclear power stations
in the absence of a ‘solution’ in relation to wasteess creates an incentive on those
with significant professional investment in the industryind such a solution. This
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factor may impact on attitudes towards different apgresito waste management,
making those that promise ‘problem closure’ more atwracti

Regulatory Problems

In this report we are primarily concerned with the kegulatoryproblems that are
likely to be faced in seeking to address market failuree i@portant factor that was
highlighted in section x is the extent to which a reguiabody can adequately
monitor the behavior of those engaged in waste managexckvities: that is, the
importance of asymmetries of information between a e¢gubnd the companies that
it regulates. As we indicated in section 1.4, in owwiee importance of this kind of
informational asymmetry is often over-stated relatovether information problems.
For example, in RWM activities regulators can scrugiiiee activities of those they
regulate in a range of comprehensive ways including phyissaéction, auditing of
records and procedures, unpacking a sample of materialstfmted testing, and so
on.

An important related source of concern here, howeséhe potential for
asymmetries in expertise, given the complexities ofesohthe activities involved in
RWM. It will be important, therefore, that any ingtibn charged with regulating
RWM activities has access to sufficient levels of expertd address this potential for
asymmetry and its associated problems. However, thetiamoe of expertise
generates a additional source of informational asymniedtymay cause concern,
that is, an asymmetry between those with relevantragpdwhether within a
regulatory body or not) and those without it, which mogiartantly includes those
that the regulatory authority will be expected to acbehalf of.

In section 1 above, we highlighted two influences (tlathbeen found to be
important in explaining a wide range of regulatory develepts in empirical studies)
that are likely to be important in this context, andumlly reinforcing: distributional
and institutional factors. The problematic incentives the existence of significant
externalities has been shown to generate, are not colyrae of ‘failure’ in the
absence of regulation — that is, a source of marketréailbut can also be expected to
gives rise to pressures to influence the behavior of aemylinstitutions put in place
to address this market failure. The susceptibility of reéguiao distributional
pressures is well documented, and in its extreme foryngina rise taregulatory
capture.

With RWM matters, this potential for the impact oftdlsutional factors is likely to

be reinforced by the ‘relational closeness’ of expeftisin regulatory authorities and
regulated companies. In particular, factors such asetagvely small size of the
relevant expert community, the background of secrecyntia industry, and the

low level of public trust, are likely to contribute to cenns that experts within the
relevant regulatory authorities are ‘closer’ to thdseytare regulating than those they
are supposed to be acting on behalf of.

As noted above, the potential for this kind of failura ba understood as related to
the existence of a significant informational asymmeeétyeen experts involved in
RWM activities and those affected by their actions, h@wgit is also significantly
exacerbated by conditions of uncertainty more gener&lypreviously discussed,
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the general level of uncertainty associated with R@¥vities raises particular
difficulties associated with swings and biases in publiaiopithat are likely to make
overcoming low public trust in a robust manner particuldifffcult, and as a result
leave RWM issues susceptible to political intervention.

Having said this, not all aspects of RWM are likely tcegeally susceptible to
regulatory failures. In particular, it is in relatiomthe medium and long term effects
of waste management activities that the potentialdgulatory failures is likely to be
at its greatest, given the extent of uncertaintiescammbplexities (and related
importance of expertise) when dealing with longer tinsdes; and the low visibility
and considerable temporal dispersion that may be assdciGiven this, we
concentrate in what follows on regulatory issues aaseitwith the following two
broadly defined sets of activities:

* long term strategy(ies) for RWM (for example, long testorage/disposal
decisions)

» the implications of this long term view for short teoperational approaches
(for example, the compatibility of conditioning and packggiecisions)

We now turn to consider the current institutional ageaments in the context of these
remarks.

3.3  The Radioactive Waste Storage/Disposal Process & Curremtventory

The radioactive waste considered in this report isebelt of a number of different
activities and processes, each of which generateseaethfftype and composition of
radioactive waste, which has implications for thgetpf storage/disposal facilities
that are required. The primary sources of radioactastevin the UK are nuclear
power generation; defence and other sources such as tigethaigesults from
hospitals and research. Broadly, these processdsirethree different types of
solid radioactive waste, which are classified in tikedd follows:

» High level waste (HLW)which is highly radioactive and heat generating and is
primarily generated from the reprocessing of spent nu@lehr

* Intermediate level waste (ILWA¢hich has an ‘intermediate’ level of radioactivity
and is sourced from decommissioned nuclear power fagjlitiedicine, research
and the military.

* Low level waste (LLW):which is classified as being ‘slightly’ radioactiaed
results from the operation and decommissioning of nutedities.

One of the major differences between the differéagsifications of radioactive
waste, apart from the degree of radioactivity, is e in which this waste will need
to be adequately stored away from any potential exposurenara+ estimates of
which range from between 50 years to thousands of ye@hart 3.1 below provides
a highly simplified account of the basic steps involvedhghioactive waste
management.
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Chart 3.1 The process of radioactive waste conditionirand disposal

Production of uncondition:
radioactive waste from various sources

v

Shor-term storage (some of which is conditior

v

Conditioning & packaging for lon-term storage/dispos

Long term storage/dispo:

Current inventory of radioactive waste

The most recent inventory of the stocks of radioactiaste in the UK was
undertaken in 1998, and the total volume of wastes in atdahat time was recorded
as 80,740 cubic metres, with a total estimated radioactexs! estimated at
50,000,000 TBg*6. The composition of this waste, and estinmatBdactivity levels
are shown in table 3.1 below.

Solid Radioctive Waste Table 3.1
Inventory as at April 1998

Total % of Radioactivity

Waste (m®)  Total Waste (TBQq)

High Level Waste
- Conditioned Waste 234 0.29%
- Unconditioned Waste 1,566 1.94%
Total HLW 1,800 2.23% 44,000,000
Intermediate Level Waste
- Conditioned Waste 8,326 10.31%
- Unconditioned Waste 62.624 77.57%
Total ILW 70,950 87.89% 4,900,000
Low Level Waste
- Conditioned/Unconditioned Waste 7.980 9.88% 9
Total Radioactive Waste 80,730 100% 48,900,009

1. This is based on an estimate provided by Nirex of total ILW
Source: Radioactiove wastes in the UK: A summary of the 1998 Inventory, Nirex July 1999

® TBq is equivalent to 1 million million becquerels. Achaerel is the basic unit of radioactivity.
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3.4  Current Statutory and Institutional Arrangements for RWM

The current statutory and institutional arrangemerasrégulate the production,
transportation, conditioning, and storage/disposal obeadiive substances in the UK
are discussed briefly below. Appendix 1 to this report pes/imore detail regarding
the international treaties and legislative framewashich apply to the management of
radioactive waste, as well as discussing the legislatiandate, structure and
operational responsibilities of each of the institagiohat are involved in the RWM
process in greater detail.

International treaties and conventions

The UK is a member of the two principal internationglamisations with an interest
in radioactive substances which are the OECD Nucleardy Agency (NEA) and
the United Nations International Atomic Energy Agen@®HA).

The standards and principles established by internatiogahisations such as the
IAEA and the NEA have resulted in a certain standatmis of the rules and
regulations governing the design, operation and mainteredmeeclear installations
in the UK, and elsewhere in the world. In 1998 the W46 & signatory to the
OSPAR (Commission for the Protection of the Marim¥iEbnment of the North-East
Atlantic) Strategy which relates to discharges of rative substances in the marine
environment

At the European level, the UK is bound by legislationdesvn under the Euratom
Treaty relating to radioactive substances. The Eurdi@aty does not however
include any specific requirements regarding radioactiveensistage or disposal
facilities, which remain the responsibility of indivial EU Member States.

There are, however, four principal EC Council DirecifRegulations which come
under the general legislative framework of the Euratoeafly and apply in relation to
the nuclear sector and radioactive substances andnaliadon the UK and other
member states.

Primary UK Legislation in relation to Radioactive Activities

There are five pieces of primary legislation that gowbe radioactive waste sector in
the UK. Each article of legislation has beenctea with a specific focus, with two
relating primarily to environmental issues (RadioactivasW¥ Substances Act (1993)
and Environment Agency Act (1995)) and three with a predominaatéty focus
(Health and Safety at Work Act (1974); Nuclear Instadlagi Act 1965 (as amended)
and lonising Radiations Regulations 1999).

Each Act introduces specific regulations and proceduresdiess its specific focus,
and empowers a patrticular regulatory body to regulatesapervise the radioactive
waste sector toward this end. The roles and resplitnssbof each of the institutions
charged with regulating one or more of the activitie®ived in management of
radioactive waste management under each of theseafectiscussed briefly below.

Roles of relevant institutions
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The Department of Trade & Industry

The Department of Trade & Industry (DTI) is involved ie thevelopment and
implementation of civil nuclear policy. The DTI's Neak Industries Directorate role
in the nuclear sector is a varied one, encompassingtirydawnership and
supervision, and regulatory activities to protect the publiciaternational safety and
technical assistance.

The Department for Environment, Food & Rural Affairs

The overall departmental responsibility for radioactiastg management lies with
the Department of Environment, Food & Rural Affairs (DB England and with
the devolved administrations. The Radioactive Substabavision (RAS) within
DEFRA is responsible for DEFRA’s environment interaésstsuclear and radioactive
matters encompassing radioactive waste management potidegislation;
environmental radioactivity, including radioactive discharg®ntaminated land and
radon in the home; response to overseas radiologmatgencies; and research.

Radioactive Waste Management Advisory Committee

The Radioactive Waste Management Advisory Committ&gNRRC) provides
advice to Ministers, and DEFRA, on the major technicaleandronmental
implications concerning the development and implememntatf an overall policy for
all aspects of the management of civil radioactivetevahe programme of work of
the RWMAC is typically commissioned by Ministers, haweg the RWMAC also
responds to consultations on relevant issues.

Health & Safety Commission

The Health & Safety Commission (HSC) has overalligbry responsibility for
ensuring that there is an adequate framework for regulatisafety at nuclear sites
in the UK, and is responsible for advising the SecraiaBtate on policy and
operational safety matters relating to the nuclear ingdu§the HSC is in turn advised
by the Nuclear Safety Advisory Committee (NUSAC).

Nuclear Safety Advisory Committee (NuSAC)

The Nuclear Safety Advisory Committee (NUSAC) is respa@gor advising the
HSC, and when appropriate the Secretary of State, @1 msaues affecting the safety
of nuclear installations and to advise the HSC on degj@acy and balance of its
nuclear safety research programme, specifically iratbas of the design, siting,
operation, maintenance and decommissioning of nuclear sites

NuSAC comprises an independent Chairman and up to 20 otharaere Of these,
four members are nominated by the TUC, four by the CBltlamdemaining 12 are
independent.

Health & Safety Executive Nuclear Safety Directorateé BHM Nuclear Installations
Inspectorate
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The HSE'’s Nuclear Safety Directorate (NSD) is resfim@gor issuing nuclear site
licences and day-to-day regulation for radioactive sitébe UK. NSD seeks to
keep up and improve safety standards at licensed nuclealainstal through its
licensing powers and by assessing safety cases and ingptemfor licence
compliance.

The operational arm of the NSD is HM Nuclear Installad Inspectorate (NII) which
is responsible for administering nuclear site licencethe part of the HSE. A
dedicated NIl site inspector with full powers under tlevant legislation and is
typically on site at each licensed nuclear facilitgince 1997, the NIl is also
responsible for the supervision of sites operated by thestvy of Defence.

NIl site inspectors aim to identify those areas wiad critical to safety and where it
may wish to become more closely involved. The NIl e&quire a licensee to change
organisational structure if it feels that a site lm@gondition is unlikely to be met.

The NII also prepares a review of each nuclear opesateerall decommissioning
strategy every five years, known as quinquennial reviewsesd reviews are
undertaken to ensure that the arrangements in pladed¢ommissioning nuclear
power stations are adequate and in line with Governmdiny/po

The Environment Agency

The Environment Agency is a non-departmental public body specific powers and
duties conferred upon it to meet the legal duty to protetiraprove the
environment. The Environment Agency is responsible umm#eRadioactive
Substances Act 1993, and the Environment Act 1995, for theregmia and
authorisation of undertakings that use, store or displosglmactive materials.

An important point of note here is that where radiva waste istoredon a site

which is licensed by the NII, under the provisions offfuelear Installations Act
1965 (as amended), it is the HSE rather the Environmentcigehich has the
statutory powers to regulate storage on that site. Mewveéhe Environment Agency
is responsible for regulatindjsposalsf all forms of radioactive waste on or from the
sites that are regulated by the HSE.

This means that in the absence of planned disposaEntheonment Agency does
not have any statutory powers to regulate the radieaataste on NIl licensed sites.

The process for authorisation for disposal of radigaatiaste, or for a variation of an
authorisation, is increasingly occurring through a publitsa@iation process. In
1999, for example, the Agency conducted a public consultaticagard to the
application for authorisation of the disposal of cetitive wastes at AWE sites at
Aldermaston and Burghfield. Similarly, the Agency regehdld public
consultations in relation to BNFL’s applications fatl@orisation of radioactive waste
disposals from six operational, and two decommissioneghbbapower stations.

Once an authorisation for disposal has been approved,undantaking is registered
with the Agency as conducting radioactive activitieentBEnvironment Agency site
inspectors are responsible for the on-going compliantethe terms of the
authorisations granted.
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UK Nirex Ltd

UK Nirex Ltd (Nirex) was established in 1985 by the nucladustry body, with the
agreement of the Government, with the objective of dgpned facilities for the
disposal of solid intermediate level and low level oadtive wastes. Nirex is owned
jointly by British Nuclear Fuels plc, Magnox ElectritcpUK Atomic Energy
Authority, British Energy Generation Ltd and Britishdtgy Generation (UK) Ltd,
with the UK government also owning a ‘golden’ share.

At the present time, Nirex’s principal role is to agvoducers of radioactive waste
on how they should package the waste, and as suchaatatidards for radioactive
waste packaging. Where the packaging of radioactive wastmsistent with Nirex
specifications, safety assessments and packaging prindiaes provides a letter of
comfort to the waste producer. This letter of comfthéen typically presented to the
HSE in order to comply with the terms of the licenelating to the storage and
packaging of radioactive waste. Nirex is also resptn$or producing an updated
public inventory of the quantities and types of radioaatigste that currently exist in
the UK.

3.5 Evaluating the current arrangements

Having briefly set out the basic responsibilities @& thain institutions involved in
RWM issues, we now highlight a number of apparent weakssesf the current
arrangements in the light of the arguments put forwasdrher sections.

The lack of a coherent approach to all sources of long-lived radioactive was

At present, responsibilities for long-lived radioactivaste management issues are
divided, with in particular Nirex charged with responsilas for Intermediate level
and some low level waste, whereas responsibility fgin level waste remains with
DEFRA. There would seem to be significant benefitwaste management issues
associated with different sources of long-lived wastedodealt with within the same
set of institutional arrangements. For example, thexg be substantial cost
implications if the compatibility of different approachia relation to the long term
management of different kinds of waste are not takiEnaccount. Not explicitly
taking account of issues raised by the future managemetitWfin current
decisions in relation to ILW may also give rise tmcerns that opportunist behavior
make take place at a later date, if, for instancel_ #Whwaste repository were built
(for example, this may be considered a convenient tmcdéor HLW at that stage).

In what follows whilst we direct our comments primatib the arrangements that are
currently in place in relation to ILW, the institutidnssues raised have relevance for
the development of coherent set of arrangementdatiae to all sources of long-
lived waste.

The problematic nature of the distinction between storage and disposal

The current distinction made between ‘storage’ and ‘dispissah our view, not a
useful one in the context of radioactive waste haatthe potential to cause harm over
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very long periods of time — in some cases several thdasaryears. In particular,
the use of the term ‘disposal’ implies that ‘problewscire’ can be achieved in the
relatively short term, for example, at the pointiime when a repository is closed.
In our view, the relevant timescale for consideringaadiive waste management
activities should be driven by the physical potentiabiam, not by a particular
project.

The distinction between ‘storage’ and ‘disposal’ alssesaa number of more specific
institutional problems given the current legislative magslaitf the Environment
Agency and the NII. In particular, the Environment Agehas no legislative basis
for direct involvement in decisions concerning the storHgeaste on sites that are
licensed by the NII — it's only means of involvement iotlgh a memorandum of
understanding between the two agencies. The Environngamtci only has a
clearly defined basis for involvement when there specific proposal to dispose of
waste. Since at present there are no specific pragpfmsahe disposal of intermediate
or high level wastes, the Environment Agency has no di&sis for regulating the
potential long term impacts of current conditioning, packggind storage practices.

A lack of regulatory scrutiny in relation to long term RWM issues

Under the present institutional arrangements therelysaolimited basis for
regulatory scrutiny of long-term radioactive waste mansege issues. In particular,
there is limited independent regulatory involvement inassconcerned with:

* long-term strategy(ies) for RWM (for example, long testorage/disposal
decisions), and;

» the implications of long term views for short term a@emal approaches (for
example, the compatibility of conditioning and packagingsiens with
longer term options).

Under the present institutional arrangements, bothesktlsets of issues are primarily
dealt with by Nirex, which is owned by the industry. Thts, regulatory issues
associated with both these sets of issues are cyroe@lt with primarily through
self-regulation.

As was highlighted earlier, given the very substaetiérnality problems associated
with RWM issues, the are good reasons to expect tegirthiate incentives of those
engaged in waste management activities, if left uncheekadd result in levels of
guality/safety that are ‘too low’ when considered inigbt@rms. Given its proximity
to commercial decision-making, self-regulation is likielyprovide a very poor basis
upon which to address these incentive problems.

More generally, given these incentive problems, and tondiconducive to the
development of institutional biases, it is highly unlikéigat self-regulatory
arrangements of this kind are likely to be able to geaevafficient trust to avoid a
potentially damaging exposure to political factors oveetiand as a result such
arrangements are unlikely to provide a robust basis for @j@wnegl a long term
strategy.
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The degree of the current reliance on self-regulatiom gdme extent a factor of the
ways in which the legislative duties of the NIl and Erevironment Agency are set
out, and given this, the fact that there is not a sipatigposal option being taken
forward at present. Under the current institutionalreyeanents, a specific disposal
site would need a licence from the NII, and the actsdasal would need to be
authorised by the Environment Agency. Under the basic inigeregulatory bodies
would place conditions on, and monitor the complian¢¢hefwaste disposal
company. The disposal company would interpret theseitammslin order to
determine its ‘entry’ standards — that is, what conditwaste should comply with in
order that it can enter the facility. Compliancéhathese entry standards (which
would include packaging and conditioning requirements) couldlbenade a part of
the licensing and authorisation process by the NIl an&fe

Given this basic institutional structure, one might &y the current reliance on self-
regulation is a short-term problem that would be addresseel there a specific
disposal project. In our view this is not the casd,rather there are more
fundamental problems with the current arrangementgatiicular, whilst this
institutional structure provides a clear basis for inddpahregulatory scrutiny of the
short and medium term effects of storage, packaging arditioming decisions, it
does not provide for scrutiny in relation to the longemtessues highlighted above:
the determination of long term strategies and approachegshamssessment of the
implications of these decisions for operational deaisiin the short term.

Thus, in terms of long term strategies, the NIl ancBAenould be in a position to
evaluate a particular option in terms of its likely sho medium term effects, but this
is a different matter to evaluating a long-term optroterms of its potential long-
term effects, and against potential alternatives. Inview there would be significant
benefits to be gained from an independent body being changethis evaluative
role.

However, an independent role is likely to be importatasmply in terms of the
evaluation of alternatives put forward by others, but mlsbe development of
potential alternatives. In particular, private incessi can be expected to influence
what might be considered desirable lines of inquiry ékample, in favour of options
that are ‘lower cost’ and/or promise ‘problem closuré&his ‘market failure’ —
associated with the underproduction of relevant researchld be addressed by
charging an independent body with a research roleatioalto long term strategic
options.

The evaluation of the implications that potential ld@gn approaches should have for
current packaging and conditioning standards is also printedlt with through self-
regulation, by Nirex, in a highly non-transparent manmdirex issue letters of
comfort to waste producers where proposed approaches amecedssompatible

with long term strategic factors, but is currently natnmted (by its owners, the
waste producers) to provide this material to the NIl &iedBnvironment Agency —

the independent regulators who have responsibility fpulaging the activities of the
waste producers. In our view, there is a very strongfoashe assessment of
packaging and conditioning standards to be carried out ldapendent body.
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The development and evaluation of long-term strategiomagtand the assessment of
the implications that potential long term approachesilshieave for current

packaging and conditioning standards could be subsumed wangla independent
body - a form of independent Nirex — or they could be ndlad to some extent. For
example, assessments in relation to packaging and ioomagt standards could be
undertaken by the NIl and/or the EA. However, importamsiderations in relation

to unbundling will include potential conflicts between skaod long term regulatory
considerations, the relatively limited availabilityrefevant expertise, and, given the
costs associated with relevant research, the codigpditation.

The lack of an adjudicator, and forum for presentation of issues

In our view, under the current institutional arrangemmeinére is a lack of a clear
forum where the many difficult trade-offs associatethwnajor RWM decisions can
be openly presented and developed, with subsequent adjudicahias, it was only
in the context of the local authority planning inquirywcerning the planned Rock
Characterisation Facility at Sellafield that theres\aaclear public forum within which
the plans for deep disposal were scrutinised and adjudicated upon

There are, of course, a number of advisory and overbidies associated with
RWM issues including RWMAC, Parliamentary Select Cortee, and other bodies
such as the Royal Commission on Environmental Pollutldowever, none of these
bodies would appear to adequately address this role. loyartiquestions can be
raised in relation to the following factors:

» the level of expertise of the body,

» the level of financial and/or technical support that theyprovided with;

» the availability of resources to fund alternative perspes or to research
different options presented to them;

* the extent to which they provide an open and transpfrment;

» the extent to which issues are considered in a coher@mier over time (as
opposed to a more ad hoc consideration);

» the level of perceived independence from particularestsr

» the powers they have to generate information flows fimgrvarious parties
involved.

» the status of their recommendations.

More generally, the current institutional arrangemdattk coherent adjudicatory
arrangements in relation to regulatory decisions conceriififegetht aspects of
radioactive waste management. Both the Environment Agemt the NII have
legislative mandates that are geared to them repregguaiticular interests
(environment and health & safety), with cost considenatcting as secondary
constraints. However, where regulators act as remasees or ‘advocates’ in this
way, emphasising particular dimensions of relevant todf$g-t is important that
there is a clear adjudicator between competing viewases of dispute. Indeed, as
we highlighted in section 2, the existence of a credidjadicator is an important
factor in enabling regulators to more fully ‘represguatfticular groups in this way.
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The appeals process in relation to NIl site licencestats is currently managed
within the HSE and has been used on only a very smabauof occasions.
Environment Agency authorisation decisions are subject &ppeal to the Secretary
of State, which may introduce unwanted political factots the decision making
process through what is typically a largely non-trarspigprocess. A common
adjudicator in relation to appeals to regulatory decisionddgprovide for an open
forum within which licence and authorisation disputesid¢de heard, and a more
coherent framework within which subsequent regulatorysttets are made.

Limited basis of on-going ‘prodding’ at present

Factors such as the relatively small size of theveeit expert community, the
background of secrecy within the industry, and the low lef/public trust more
generally, are likely to contribute to ongoing concehag experts within the relevant
institutions are ‘closer’ to those they are regulatimgn those they are supposed to be
acting on behalf of. Whilst existing oversight and adyidmrdies can be expected to
provide some basis for ‘prodding’ or disturbance those enlgage\WM activities
(including those within regulatory bodies), the extentvhich they appear able to
adequately address this role is limited by the factors lgigtad in the above section.

In particular, it will be important that a ‘prodding’ganisation is perceived as
independent, has sufficient expertise and technical suppoetable to ask awkward
guestions in an effective manner, has sufficient regsuicbe able to fund alternative
perspectives, and powers to generate appropriate infornfilaves) In our view a set
of arrangements that does not provide for substamtithVeible scrutiny or

‘prodding’ on a regular basis can be expected to generasathecthat are
considerably more likely to be subjected to unwanted pdlitidlaence on a more
erratic basis.

In the next section, we discuss a possible way faii@rthe regulation of RWM in
the UK in light of these comments.
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Section 4
Developing a Way Forward

In Section 3, we highlighted a range of weaknesses as=tevith the current
institutional arrangements concerned with RWM issuesemftral weakness

concerned the problematic level of self-regulationras@nt through the activities of
Nirex, and we emphasized that this could be addressed thchagiing an

independent body (or bodies), with the development and&ah of long term
strategic options, and the assessment of the implieathat long-term factors should
have on packaging and conditioning standards. In this seat@®focus on a

potential response to the other main institutional weakadebaé were identified: the
lack of an adjudicator; the lack of a clear forum fue presentation and assessment of
issues; and, the limited basis for ongoing ‘prodding’ asgme

In our view, these factors could be addressed, and the mebastf current
institutional arrangements significantly enhanced, thrabghntroduction of a new
independent body which could:

- provide for open hearings, and subsequently clear recommamsitdithe
Secretary of State, on major issues associated hgtlohg term RWM

- publish submissions, analysis and conclusions associdtiedhese
recommendations;

- have powers to adjudicate in relation to disputes overaggyldecisions
in relation to radioactive waste management issues;

- fund alternative research/reviews, ask awkward questiahstaerwise
disturb or ‘prod’ the various actors, including regulatioogies and those
charged with the development of long term strategies;

- develop new forms of transparency and representatiartiove

In the remainder of this section we discuss a possbie fhat such a body may take,
by considering the example of the Competition Commissidhe UK (formerly the
Monopolies and Mergers Commission), because we judgé& thay represent a set
of arrangements reasonably close to a possible wesafdrin relation to the
regulation of RWM.

4.1 The Competition Commission

The Competition Commission is a ‘focused’ regulatayamisation in that, in
practice, it deals with problems or potential probleme@ated with the existence of
market power. It receives submissions from intetepteties on the matters of
concern, and it publishes reports setting out facts, dsatiie views of parties
making submissions, its own views, and its final conchssio

Two of the Commission's activities that are of paréicuklevance in the current
context are:

* Investigations of proposed mergers.
* Reports on disputed licence modifications in utility eest
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In each case, the Commission is not necessarilfrthlearbiter. In the case of
mergers, a recommendation is made to the Secretatgtef $/ho is responsible for
the final decision as to whether the merger will ot mot be allowed to proceed. In
utilities cases, the Commission's report goes back teetéeant regulator (Ofgem,
Oftel, Ofwat) who is then required to act, taking the nec@ndations of the
Commission into account.

In practice, much more often than not, the Commissi@eterminative: in that its
recommendations are acted upon. One reason for thiatithe Commission
undertakes detailed, extensive fact finding and analysisraplex issues, and
publishes its reports. With the relevant informatiothm public domain, politicians
and regulators are not easily able to set aside the meendations. Indeed, in the
Government's latest proposals for the reform of caitnpe policy, it is now
envisaged that the role and powers of the Secretaryatd Bt mergers cases will be
largely abolished.

The arrangements are interesting in that, in efteety imply a substantial delegation
of high-level regulatory decision making to a specialsm@ission, but with reserve
powers retained to deal with what might be judged to bEcpkarly sensitive cases.
In terms of the stylised types of regulatory institutisasout in section 2 above, the
Commission achieves:

» Substantial, but not complete, separation from theigalliprocess.

* Separation from commercial decision making.

» Substantial, but again not complete, separation frdw@rdypes of regulatory
activity (in reaching its judgments, the Commission iprinciple, currently able
to take into account issues such as environmental impatisyuglh in practice it
is market power considerations that dominate).

Another feature of the arrangements is that mattersederred to the Commission by
other parties (the Director General of Fair Trading, $lecretary of State for Trade
and Industry). This, however, is not a necessaryfeatf the regulatory model. It
would be possible to envisage such a Commission being givegrptavinstigate
investigations itself in certain cases, as well asgain matters referred to it. Thus,
it would not represent a major change if the Commiskaxhthe capacity itself to
initiate monopoly and complex monopoly investigatiohe hange would be more
radical, and more problematic, if such powers were gaaint relation to mergers or
utility licence modifications, since this would implylsstantial duplication of the
work of utility regulators).

Similarly, the regulatory model would not be radicallyedd if bodies other than the
Secretary of State and the utility regulators had aityatol refer matters to the
Commission. Implicitly, this already happens to sontergx If a regulator such as
Ofgem or Oftel proposes a licence modification, thengany concerned can, in
effect, trigger a reference to the Commission by diegJito agree (unless the
regulator decides to withdraw the proposed modification).
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If the model were transposed into a situation such asethdation of RWM, it is
possible to envisage the relevant Commission botlatimg its own investigations
and reviews (allowing it to pursue a pro-active role) andivigereferrals from other
parties, including referrals when there are disputes coincethe regulatory
decisions of other agencies (e.g. in respect of stedadar the treatment and handling
of wastes). These other agencies could include self-tegylarganisations.

Traditionally, Competition Members have not been apedisblely on the basis of
narrow technical expertise in the relevant matt&ather, appointments have been
based on broader competencies, in part because of a thes#flect a range of
backgrounds and experiences. This is now changing, vadiggremphasis being
placed on technical skills in the assessment of congpeand market power. Either
approach is compatible within the broad framework of tbeleh

Finally, it can be noted that there has recently lzestnong push toward increasing
the openness and transparency of the Commission's proseddueh more
information is now published, including via the Internet,imyithe course of the
investigations themselves, and ahead of final reports. BgmMgs have also been
introduced, in which different interested parties can Ipeit tviews and listen to the
views of others. These proceedings are recorded and published.

As well as promoting better and more informed decisiokimga by ensuring that
relevant information and viewpoints are fully taken iattwount, such developments
serve the further purpose of increasing the legitimadyaathority of the process,
which in turn helps sustain the separation from day tgdétcal influences.

4.2 Closing Remarks

The introduction of a new Commission of the form dibsdt is of course not the only
potential way of addressing the various regulatory chalketige have been
highlighted. It does, however, in our view, provide gulsgay of thinking about
how these issues may be resolved by recognising, and indeedseésmghdhe
differing roles currently played by existing institutions.

We have emphasised the difficult and substantial todideassociated with long-term
RWM decisions, and a range of influences that can beceegb#o distort those
decisions, if left un-addressed. We have highlighted theimvafich charging
institutions with primary duties to represent particuléenests — in particular, the
Environment Agency, the NIl and an independent form of Nirean provide a
counter-balance to other pressures including those driveagby

Cost issues are of course very important. Howeveendie incentive conditions
that have been described, in our view, exposure to ligsilidssociated with waste
management decisions is highly unlikely to generate desitativate’ trade-offs,
except in relation to well-defined and credibly monitorataatract performance.
Indeed, it is the very fact that potential ‘outcomesimmot be expected to be
efficiently taken into account in private decisionsha presence of very significant
externalities that provides a central rationale ferrggulation of RWM activities.
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Therefore, as a key part of the regulatory process, evddwenvisage those
responsible for liabilities management ‘representingt coasiderations. However,
major decisions concerning trade-offs — as with ultinhatslities that arise as a
result of those decisions - would be public. The roldefCommission in this
respect can be understood as ensuring that major traslbetifeen cost and
environmental quality/safety are made through an open angiat#dy scrutinized
process.

kkkkkkhkkkkkkkkkkkkkkkhkkkkkkkkhkkkkx
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Appendix 1
Institutional Mapping of Current Regulatory Framewo rk

This appendix discusses the current regulatory arrangethantgovern the
production, transportation, storage and disposal of ratiieasubstances in the
United Kingdom. In each case, we have examined theataand legal authority
of each of the regulatory bodies involved in the manageuoieradioactive waste; the
institutional structure of the bodies and any published guielelbr procedures that
detail the powers and responsibilities of the regulatodypand how these are
interpreted in practice. Appendix 2 attached the currgmtl&ive framework for the
regulation of radioactive waste, and Appendix 3 mapsuhent responsibilities of
the various agencies involved in the management of retdieavaste.

Al.1 International Treaties and Conventions

The UK is a member of the two principal internationglamisations with an interest
in radioactive substances which are the OECD Nucleardy Agency (NEA) and
the United Nations International Atomic Energy Agen@®HA). The standards and
principles established by international organisations sutiied&\EA and the NEA
have resulted in a certain standardisation of thesrahd regulations governing the
design, operation and maintenance of nuclear instalatiothe UK, and elsewhere
in the world.

The IAEA

The IAEA is a specialised agency within the United Natgystem and is an inter-
governmental forum established in 1956 to promote scieatfifictechnical
cooperation in the nuclear field. The IAEA’s princifihction is the promotion of
the safe use of radioactive substances through a sépesblished safety standard
documents setting down best practice in the fields of aueleergy production,
radioactive waste management, radioactive materaisport safety and radiation
protection. The current membership of the IAEA is 132 mersiages.

In 1997, the UK was a signatory to the Joint ConventiotherSafety of Spent Fuel
Management and on the Safety of Radioactive Wastadanent which was
negotiated under the auspices of the IAEA. The Convenpoimary objective is to
achieve and maintain a high level of safety worldwidg#&ns fuel and radioactive
waste management, and it will not come into force @htiGtates have ratified, of
which 15 must have 'an operational nuclear power plam'UK is expected to ratify
the Convention shortly.

The NEA

The NEA is a specialised agency within the OECD whoissiam is to assist its
member countries in maintaining and further developingdiensfic, technological
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and legal bases required for the safe, environmentallydisieand economical use of
nuclear energy for peaceful purposes. The membershie OfFWA is currently 27
countries, which together account for some 85% of thédw@roduction of nuclear
energy.

In addition to the above, in 1998 the UK agreed to the GSEPmmission for the
Protection of the Marine Environment of the North-Est$ntic) Strategy for
Radioactive Substances which requires that, by the2@24r discharges of
radioactive substances are reduced to levels wheealthgonal concentrations in the
marine environment above historic levels, resulting fraohgdischarges, emissions
and losses, are close to zero.

Euratom Treaty

At the European level, the UK is bound by legislationdesvn under the Euratom
Treaty relating to radioactive substances. The Eurdieaty was first established in
the 1950's and the UK became a signatory of the Treatisgoining the European
Union in 1972.

The Euratom Treaty contains provisions relating to #lsgotogical protection of the
work force and the public; the supply of uranium for theettgying nuclear power
sector; the safeguarding of this fissile material and geéaspects such as research
and dissemination of information. Under the Euratontyréee European
Commission (EC) acquired the status of a supranatiogalatry authority in three
areas: radiological protection, supply of nuclear lgssiaterials and nuclear
safeguards

The EC therefore has some regulatory oversight atiogl to the operation of all
facilities handling radioactive substances, includingearcpower plants and
radioactive waste stores and disposal facilitiesllithese facilities, certain EU-wide
norms of limiting radiation exposure must be respectesuamt to the Euratom
Treaty.

The Euratom Treaty does not however provide any spegiftance in relation to the
operational safety of nuclear power plants, or spe@fitiirements regarding
radioactive waste storage or disposal facilities. &lepects of nuclear industry
regulation have become the responsibility of individtidIMember States, and no
specific criteria or norms have been established whaldvapply during either
design or operation of these facilities.

EC Council Directives and Regulations

There are four principal EC Council Directives/Regulagiavhich apply in relation to
the nuclear sector and radioactive substances. Tdgaskative instruments are
binding on the UK and all member states. The three diest¢tegulations discussed
below come under the general legislative framewotkefEuratom Treaty and relate
to the following:
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- Council Directive 92/3/Euratomelates to the supervision and control of
shipments of radioactive waste between Member Séagto and out of the
Community

- Council Regulation (Euratom) No 1493/Bdates to shipments of radioactive
substances between Member States

- Council Directive 96/29/Euratordetails the basic safety standards for the
protection of the health of workers and the general pablnst the dangers
arising from ionizing radiation.

In addition to the abové&ouncil Directive 97/11/EQecognises the ‘special’ nature
of the nuclear sector and requires nuclear instatiatio produce an environmental
impact assessments. Other EC directives/regulatioreddtion to the environment
are also applicable to the nuclear sector.

Al.2 Primary Legislation in the UK relating to Radioactive Actwvities

There are five pieces of primary legislation that gowbe radioactive waste sector in
the UK, which are:

- Radioactive Waste Substances Act (1993)

- Environment Agency Act (1995)

- Health and Safety at Work Act (1974)

- Nuclear Installations Act 1965 (as amended)
- lonising Radiations Regulations 1999

Each of the pieces of legislation listed above haenlkenacted with a specific focus,
the first two relating primarily to environmental issued ¢ghe latter three with a
safety focus. Consequently, each Act introduces speediglations and procedures
to address its specific focus, and empowers a particgatatery body to regulate
and supervise the radioactive waste sector toward this end.

Radioactive Substances Act 1993

The primary purposes of the Radioactive Substances Act 132893 is to protect
the environment from radioactive pollution by controlling tise of radioactive
materials and in particular the accumulation and depafsadioactive waste.

The RSA93 controls the storage, use and disposal ofactdie substances in both
open and closed sources including mobile radioactive apparduspplies to Crown
premises but does not cover the navy, army, air fortkeoBecretary of State for
Defence. The 1993 Act consolidated the Radioactive Sudestaikct 1960 and the
Environment Protection Act 1990
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The RSA93 originally empowered the Minister for Agricultufésheries and Fodd
to appoint a Chief Inspector to ensure that the termseoftt are complied with,
although this power has subsequently ceased pursuant tovinenigment Act (1995).
The Environment Act 1995 designated the Chief Inspector iralBdgk Wales to be
the Environment Agency and the Scottish Environmental Proteauthority in
Scotland. The Secretary of State also has signifpawers under the Radioactive
Substances Act, some of which were also amended in 198%heipassing of the
Environment Act.

The provisions of the RSA93 require any undertaking which nagksactive
substances to be registered with the Chief Inspector (theoBment Agency). In
regard to the accumulation and disposal of radioactasey the RSA93 requires that
any undertaking involved in such activities must be authorisedeb@ghief Inspector
and the appropriate Minister to do so.

The powers given to the Secretary of State in the RS#9&de:

- the authority to direct the Chief Inspector, or to deteendlirectly, certain
applications for registrations or authorisations urilerAct. In exercising these
powers, the Secretary of State has the power tod#el inquiry held in
relation to the application

- to restrict the knowledge of particular applicationstwndgrounds of national
security

- to hear appeals against a decision of the Chief Inspegdaing to a refusal of an
application for registration; any limitations or conalits attached to registration;
the variation of a registration or the cancellatida registration

- the Secretary of State is also empowered to providiitzifor the disposal or
accumulation of radioactive waste, if it is felatradequate facilities are not
available for such a purpose. This is subject to conguritatith the local
authority in an area where the radioactive waste avbalsituated. Additionally,
the Secretary of State is empowered to dispose of @dieavaste on any
premises if it felt that the premises are unoccupiethatrfor any other reason it
is unlikely that the waste will be lawfully disposednthout the Secretary of
State’s intervention

The Environment Act 1995

The primary purpose of the Environment Act 1995 (EA95) isttablishment of the
Environment Agency (in England & Wales) and the Scottish Enaient Protection
Authority. The Environment Agency is established under #@5Eas a non-
departmental public body, with specific duties and powers.

The EA95S establishes a board to govern the activiti®iseoEnvironment Agency,
which could comprise up to 15 members. Membership of tlaedBie determined by

" The functions of the Minister for Agriculture, Fisiies and Food in this capacity ceased to be
exercisable under the Food Standards Act 1999.
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the Secretary of State for the Environment, the Matidssembly of Wales and the
Minister of Agriculture, Fisheries and Food.

In relation to radioactive substances, as notedeeatiie introduction of EA95
allowed for the transfer of the functions of the €imspector for England & Wales
under the Radioactive Substances Act 1993 to the Environmentyganaddition,
the Environment Act also transfers particular fundiohthe Secretary of State to the
Environment Agency, including the powers of the SecretaBtatie under the
Radioactive Substances Act to dispose of radioactigentiit is felt that adequate
facilities are not available for accumulation or disal (see above).

In addition to these specific powers, the EA95 also etz principal aim and
objectives of the Environment Agency, which could alseehenplications for the
management and disposal of radioactive substancesprificgal aim of the
Environment Agency under the Act is:

“It shall be the principal aim of the Agency..in discharging its fiond so to protect
or enhance the environment, taken as a whole, as to make the contribwaotsto
attaining the objective of achieving sustainable development..”

The specific objectives of the Agency are not detailgtienAct, however, it is noted
that“Ministers shall from time to time give guidance to the Agenitly respect to
objectives which they consider appropriate for the Agency to pursiddie guidance
provided by Ministers must include guidance with respect tptineipal aim of the
Environment Agency of achieving sustainable development.

The EA95 confers specific “pollution control powers” apafution control
functions” on the Environment Agency which shall be eisatde for the purpose of
preventing or minimising, or remedying or mitigating theset$ of, pollution of the
environment. These pollution control powers/functiomsmesumably exercisable in
relation to radioactive activities and radioactive wass it is specifically noted in
EA95 that these powers are conferred on the Environmemtcigender the
provisions of the Radioactive Substances Act.

Health and Safety at Work etc Act 1974

The Health and Safety at Work etc Act 1974 (HSWA) plaeeweral duties on all
employers toward their employees and other persongéa¢asonable care of their
own health and safety, and the health and safety ef atembers of the public that
may be affected by what they do, or omit to do.

The HWSA establishes two bodies responsible for impléngpithe provisions of the
Act. The Health and Safety Commission (HSC) iste@# comprise of between six
and nine representatives of both industry and local audsyrénd is charged with
developing policies in the health and safety field, amdrfaking new proposals for
new health and safety regulations to the relevant k&inis

The Health and Safety Executive (HSE) was also creatédr the HWSA as a
separate statutory body appointed by the HSC. The H&Spsnsible for enforcing
legal requirements and the directions given by the 8@ provides advisory
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services to both the industry and the HSC. The HSE c¢sespthe major
Inspectorates in the health and safety field, incluthegNuclear Safety Directorate.

Apart from being subject to the broad provisions of theS#A¥elating to the safety
of employees working at nuclear installations, the earcindustry is also subject to
the HWSA in the requirement that all risks to he&lbm the use, storage, or
transport of “articles” and “substances” must be minaghisThus, to satisfy these
requirements all reasonably practicable precautions muakée in the handling of
any substance likely to cause a risk to health.

Nuclear Installations Act 1965 (as amended)

The Nuclear Installations Act 1965 (NIA) reinforces thdigations imposed on
employers under the HWSA to ensure the safety of tih@ikers and the broader
public. The NIA requires any site which has a nuclearntpa it to be granted a
license by the HSE, and in practice this licensing funasaarried out by the HSE’s
Nuclear Safety Directorate.

The NIA enables the HSE to attach specific conditionsuclear site licences, and a
set of standard conditions have been incorporated inho@ear site licences granted
since 1990. The specific licence conditions are includeshsare that a licensee pays
specific attention to particular areas of activityetsure the safe operation of the
nuclear site. Some licence conditions impose spetifies on licensees, whilst
others require the licence to develop and implement adeqfatg arrangements to
deal with the risks associated with a nuclear site.

lonising Radiations Regulations 1999

The lonising Radiations Regulations 1999 further enforce thergkobligations
imposed under the HWSA and are a set of regulations desigreotect workers in

all industries, and the general public, against exposumnising radiation. The
regulations specify limits on the dose of exposure & lemployees and members of
the public

Al1.3 Ministerial and Departmental Responsibilities in theUK

Under the statutory framework discussed above, the retgildg for the various
radioactive activities in the UK is allocated to a numifeMinisters, and government
departments. The respective responsibilities of Mirgstee as follows:

Secretary of State for Trade and Industry

The Secretary of State for Trade & Industry is resjidsd$or nuclear safety at
licensed sites, which is regulated by the Health andys@emmission and the
Health and Safety Executive. The Secretary of $¢at€rade & Industry is also
responsible for co-ordinating a framework for nuclear gemwcy plans, and for the
UK'’s involvement in international work in the nucleaea
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Secretary of State for the Environment, Food & Rurdhifd

The Secretary of State for the Environment, Food & RAffalirs has overall
responsibility for the safe transport of nuclear matén Great Britain, although
different regulatory bodies assume responsibility ffeént modes of transport.

In England, the Secretary of State for the Environiémbd & Rural Affairs is also
responsible for the discharge, disposal, and exceptemsied sites, storage and use
of radioactive material and these functions are régdlay the Environment Agency.

Secretary of State for Defence

The Secretary of State for Defence is responsibledtety at defence-related nuclear
sites.

National Assembly for Wales

In Wales, the National Assembly for Wales is resiale for the discharge, disposal,
and except on licensed sites, storage and use of radioattteeial, and like in
England these functions are performed by the Environmgabhéy. The National
Assembly is also responsible for the safety of tamhdevels in food.

Scottish Executive

In Scotland, the Scottish Executive is responsibleHerdischarge, disposal, and
except on licensed sites, storage and use of radioan#terial, and these
responsibilities are regulated by the Scottish Environmegte&tion Agency. The
Scottish Executive is also responsible for the safetgdiation levels in food.

Secretary of State for Northern Ireland and the Nontheland Executive Committee

The Secretary of State for Northern Ireland is respxe for the co-ordination of
nuclear emergency planning and the safe transport of civ®anaterials on land.
Whilst the

Northern Ireland Executive Committee is responsibléHerdischarge, disposal,
storage and use of radioactive material, and the safegdiation levels in food.

The Department of Trade & Industry

As noted above, the Secretary of State for Traderahabtry is the UK government
sponsor and part owner of the civil nuclear industry ansligah the Department of
Trade & Industry is involved in the development and im@etation of civil nuclear
policy. The Secretary of State for Trade and Industtiierefore accountable for
nuclear safety at nuclear power stations and other lidexigi nuclear sites in the
UK, although as discussed below these responsibiliteesfeen delegated to a
number of other agencies or authorities.

The Department of Trade & Industry’s Nuclear Industrieg@uorate (NID) is the

relevant section of the DTI's activities in regardhe huclear industry. The role of
the DTI(NID) in the nuclear sector is a varied oneoenpassing industry ownership
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and supervision, and regulatory activities to protect the pabticinternational safety
and technical assistance.

The Department for Environment, Food & Rural Affairs

The overall departmental responsibility for radioactizstg management lies with
the Department of Environment, Food & Rural Affairs (DB England and with
the devolved administrations. DEFRA was establishedne 2001 and brings
together environmental responsibilities from the foriaristry of Agriculture,
Fisheries and Food and the former Department of the &@maent, Transport and the
Regions

The Radioactive Substances Division (RAS) within DERRAesponsible for
DEFRA'’s environment interests in nuclear and radioactiaéers encompassing
radioactive waste management policy and legislatiovy@nmental radioactivity,
including radioactive discharges, contaminated land and radbe home; response
to overseas radiological emergencies; and research.

Al.4 Regulatory Bodies, Agencies, Commissions and Committee
Radioactive Waste Management Advisory Committee

The Radioactive Waste Management Advisory Committ&gNRC) was
established in 1978 to offer independent advice to MinistacsD&FRA, on the
major technical and environmental implications concerregdievelopment and
implementation of an overall policy for all aspectshee management of civil
radioactive waste.

The RWMAC is an independent body with a membership drasm & diverse range
of backgrounds and specialisms. The programme of wahedRWMAC is
typically commissioned by Ministers, however, the RWMaISo responds to
consultations on relevant issues. The RWMAC's adviceihisMrs is published,
either in individual reports or in the context of th&/RAC Annual Report.

Health & Safety Commission

As noted in the previous section the Health & Safetsn@assion (HSC) has overall
statutory responsibility for ensuring that there is decgaate framework for regulation
of safety at nuclear sites in the UK. The fundimgdoth the HSC and the HSE is
provided by the Department of Transport Local Governmentran&egions which is
the ministerial department responsible for health afetyspolicies.

The HSC is responsible for advising the Secretary of Stafwlicy and operational
safety matters relating to the nuclear industry. TBE€Hs in turn advised by advised
by the Nuclear Safety Advisory Committee (NUSAC). Thaltheand Safety
Commission is accountable to the Secretary of Stat€rbide and Industry for their
nuclear safety work.
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Nuclear Safety Advisory Committee (NuUSAC)

The Nuclear Safety Advisory Committee (NuUSAC) wasallgiestablished in 1960
under the Nuclear Installations (Licensing and Insuranat)saresponsible for
advising the HSC, and when appropriate the Secretary t&f, 8tamajor issues
affecting the safety of nuclear installations and to adviseHSC on the adequacy
and balance of its nuclear safety research programme.

The specific areas which NuSAC advises the HSC includddsign, siting,
operation, maintenance and decommissioning of nucleamditiel are referred to it
or which it considers require attention. The NuSACdwablished a sub committee
on research provides independent advice, on behalf of Nu@Afle HSC on all
aspects of research related to subjects within NUSAC's.remi

NuSAC comprises an independent Chairman and up to 20 otharaere Of these,
four members are nominated by the TUC, four by the CBltlamdemaining 12 are
independent.

Health & Safety Executive

The HSE is the statutory body responsible for tenlsing and day-to-day regulation
of work-related health and safety issues in the UKn&ed above, under the
Nuclear Installations Act 1965 (NIA), a site cannot hawelear plant on it unless the
user has been granted a site licence by the Healthadety &Executive (HSE).

In issuing licences the HSE sets out a series ofdeennditions that cover all the
arrangements for managing safety, including responsecideats, leaks and
spillages of radioactive materials, emergency planningngeraents, and all aspects
of transport of radioactive material on the sitebe Tesponsibility for the regulation
of the conditioning and storage of intermediate levaib@ctive waste on licensed
nuclear sites also lies with the HSE.

The HSE'’s Nuclear Safety Directorate (NSD) is resfim@gor issuing nuclear site
licences. The NSD, acting on behalf of the HSE diase 1990 set out a set of 36
standard conditions that attach to each nuclearisgtede, which remain in force
throughout the life of a nuclear installation and epgenstruction, commissioning,
operation and decommissioning. The operational arm dfi§i2 is HM Nuclear
Installations Inspectorate (NII) which administers tiuclear site licences on the part
of the HSE.

Like the HSC, the HSE is also accountable to theeSagr of State for Trade and
Industry in relation to their nuclear safety work.

The Nuclear Safety Directorate and HM Nuclear Installations Inspectorate

The licensing and day-to-day regulation functions of th& ld& carried out by the
Health and Safety Executive’s Nuclear Safety Direceo(®itSD). The NSD acts for
the HSE specifically, and are independent of any Govarhbepartment responsible
for the UK nuclear power programme. NSD is respondtblsetting the safety
standards to be used on nuclear sites in the UK.
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The NSD, acting for HSE, sets out in conditions &ktacto a site licence the general
safety requirements to deal with the risks on a nualite. Licensees comply with
these in different ways; such as presenting a saésty to meet a stage in the plant's
life, or through introducing specific arrangements and gutames to meet a licence
condition. Guidance is also set out in the safesgssment principles, which NSD has
developed for its own use, and made available to the public.

NSD seeks to keep up and improve safety standards aditeniclear installations
through its licensing powers by assessing safety caseagpetiing sites for licence
compliance. NSD consists of four divisions which deahwit

» British Energy plc (British Energy Generation (UKidLand British Energy
Generation Ltd);

» British Nuclear Fuels and Magnox Electric;

» UKAEA, Defence and other sites

* Nuclear Safety Research and Strategy

HM Nuclear Installations Inspectorate

The Nuclear Installations Inspectorate (Nll), is tpemtional branch of the NSD and
is responsible for administering nuclear site licengethe part of the HSE. The NII
is organised, under the Chief Inspector of Nuclear Instadisiton a Branch basis,
each with a Deputy Chief Inspector. The Inspectors@t Baanch are engineers and
scientists and have powers to implement and enforaelneant legislation including
the right to information. A dedicated site inspectahviiull powers under the HSWA
is typically on site at each licensed nuclear facility

Since 1997, the NIl is also responsible for the supervisicites operated by the
Ministry of Defence.

The NII aims to identify those areas which are ciiitiossafety and where it may wish
to become more closely involved. Once these areademfied the NIl may choose
to examine closely the details presented and possibly takedts own check
calculations. The NIl can also require a licensee é&mgé organisational structure if
it feels that a site licence condition is unlikely torbet. It also needs to be satisfied
that arrangements are in place to deal with an emergdracpower station, should it
occur.

The NIl also prepares a review of each nuclear opesateerall decommissioning
strategy every five years. These reviews are knovguiasjuennial reviews and are
carried out to ensure that the arrangements in placetmmmissioning nuclear
power stations are adequate and in line with Governmdint/po
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The Environment Agency

As noted above, the Environment Agency (“the Agency”) eraated by the
Environment Act 1995 with the legal duty to protect and improgestivironment
throughout England & Wales and so contribute to sustardeslelopmerit.

The Agency is accountable to the Secretary of StatErivironment, Food & Rural
Affairs for its work in England, and to the Nationals&snbly for Wales for its work
in Wales. The Scottish Environment Protection Agen@aceountable to the Scottish
Executive.

The Agency is a non-departmental public body with spepdwers and duties
conferred upon it to meet the legal duty to protect and ivptiee environment. The
funding for the Agency is derived primarily from chargest thlevies, with the
remainder being funded by the Government through various depas.

Structure of the Agency

The Agency is governed by a Board of up to 15 members, vehdirectly
responsible to Ministers for all aspects of the Agenpgidormance and for meeting
the legal duties conferred upon the Agency. The Board ceegpai Chairman and
Chief Executive, the appointment of which need to redieepproval of the
Secretary of State. The Agency employees some 9,50@hsthfvork in 26 area
offices, with each office consisting of a general ager and area manager who are
empowered to make decisions for that area.

The Environment Act designated that regional advisory cttews and these are
established and maintained by the Agency covering the afeavironmental
protection, flood defence and fisheries. These advisomymittees comprise
business representatives and local authority membédrsav@hairman appointed by
the Secretary of State. The Agency is statutorilygell to consult the advisory
committee as to any proposals relating to how the Ageaiyes out its functions in
that region, and to consider any representations made [®\gency by the advisory
committee.

The Agency’s Regulation of Radioactive Activities

As noted above, the Environment Agency is responsiblerduhddradioactive
Substances Act 1993, and the Environment Act 1995, for theregmia and
authorisation of undertakings that use, store or displosglmactive materials.

The process for authorisation for disposal of radigaatiaste, or for a variation of an
authorisation, is increasingly occurring through a publitsa@iation process. In
1999, for example, the Agency conducted a public consultaticagard to the
application for authorisation of the disposal of cetitive wastes at AWE sites at
Aldermaston and Burghfield. Similarly, the Agency regehdld public

8 Sustainable development is defined by the Agency to fimeeeting the needs of today without
harming future generations”
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consultations in relation to BNFL’s applications fatl@orisation of radioactive waste
disposals from six operational, and two decommissioneghbbapower stations.

To register to keep and use radioactive materials an ukuohgria required to provide
the following information:

the intended location (municipality)

- the purposes for which the radioactive sources are kefte(ie: medical,
academic)

- disclose the type and amount of radioactive matténsh@eing accumulated or
disposed

- where the sources will be stored when not in use

When applying for an authorisation to accumulate and displasalioactive wastes
additional questions are asked in relation to:

- the form in which the radioactive waste will be wliksposed. That is, whether
the waste will be in the form of gas or mist; aqueoaste; organic liquid waste;
very low level solid waste; or solid waste.

Once an authorisation for disposal has been approved,undantaking is registered
with the Agency as conducting radioactive activitieentBEnvironment Agency site
inspectors are responsible for the on-going compliantethe terms of the
authorisations granted.

Other Bodies — UK Nirex Ltd

UK Nirex Ltd (Nirex) was established in 1985 by the nucladustry body, with the
agreement of the Government, with the objective of dgpned facilities for the
disposal of solid intermediate level and low level oadtive wastes. Nirex is owned
jointly by British Nuclear Fuels plc, Magnox ElectritcpUK Atomic Energy
Authority, British Energy Generation Ltd and Britishdtgy Generation (UK) Ltd,
with the UK government also owning a ‘golden’ share.

At the present time, Nirex’s principal role is to agvoducers of radioactive waste
on how they should package the waste, and as suchaatatidards for radioactive
waste packaging. Where the packaging of radioactive wsastasistent with Nirex
specifications, safety assessments and packaging prindines provides a letter of
comfort to the waste producer. This letter of comfthen typically presented to the
HSE in order to comply with the terms of the licenelating to the storage and
packaging of radioactive waste.

Nirex is also responsible for producing an updated public iovgiif the quantities
and types of radioactive waste that currently exishenUK.
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