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ABSTRACT

Recent developments in the Swedish programme for nuclear waste management have
underlined the need for a broad consultation process with public participation. Decision
procedures that provide transparency for people outside the groups of experts and political
decision-makers must be developed. This report explores what this transparency means and
how it could be enhanced.

It is acknowledged that the concept of transparency includes three equally important aspects:
factual issues, normative issues, and stakeholder's authenticity. So far experts have dominated
the decision process in the nuclear waste area. Value judgements of experts may appear as
normative issues, for instance among other scientists; or they may be related to issues of
authenticity, for instance when discussions take place with community stakeholders.

The formal decision process must always be the basis for building transparency. Two
dominant decision approaches are compared: the Swedish "review/decide" approach, and the
"inquiry/decide" approach used in the UK. Suggestions are made as to how the best features
of the two approaches could be combined. The report also includes a study on the systemic
roles of SKI/SSI in the Swedish nuclear waste management system. This study identifies
several systemic functions carried out by SKI/SSI. Awareness of these roles within SKI and
SSI (and among other stakeholders) is crucial for transparency.

The report argues that a key element in building transparency is to create mechanisms for
"stretching" SKB. Various channels for stretching and providing new perspectives are
explored. Among the procedures discussed are those concerned with hearings and dialogue.
Environmental Impact Assessment (El A) is seen as the umbrella under which most of the
stretching activities can take place.

Team Syntegrity was used as a method to compare the Swedish and UK procedures. It is a
non-hierarchical approach that enhances the effective contribution of a wide variety of
participants with different viewpoints to the discussion of complex issues. Team Syntegrity is
thus suggested as one of the stretching tools.

Key Words

risk assessment, nuclear waste, repository siting, transparency, public involvement, regulator,
value judgement, viable system model, communicative action, team syntegrity, environmental
impact assessment



SVENSK SAMMFATTNING (SWEDISH SUMMARY)

Rapporten redogör för en pilotstudie till projektet RISCOM (RISk COMmunication).
Studien har finansierats gemensamt av Statens kärnkraftinspektion, SKI, och Statens
strålskyddsinstitut, SSL Den har genomförts av en projektgrupp med tvärvetenskaplig
kompetens med experter inom säkerhets- och systemanalys, organisationslära, juridik och
miljökonsekvensbeskrivningar. ,

Bakgrunden till projektet är att det svenska kärnavfallsprogrammet under senare år har gått in
i en fas med ökat behov av insyn och medverkan från allmänhet och kommunpolitiker. Från
att ha varit ett expert-dominerat område krävs nu former för dialog mellan experter, politiker
och allmänhet. Insyn och medverkan innebär bl. a. att beslutsprocesser och beslutsunderlag
måste göras tillgängliga och transparenta ("genomsynliga"). Det innebär bland annat att det
måste göras klart för beslutsfattare och allmänhet vad som är fakta och vad som värderingar.
RISCOM handlar om att utveckla procedurer för att göra detta möjligt.

Pilotstudien har tagit fram ett koncept för vad transparens innebär. Enligt detta vilar
transparensen på tre hörnstenar: sakfrågor, normer och autenticitet. Sakfrågor kan avgöras
med vetenskaplig metodik, d.v.s. det finns en "sanning" , även om brister i kunskaps-
underlaget kan göra detaljer mer eller mindre osäkra. Normer handlar om samhällets
grundläggande värderingar. Beslutsunderlag som utgår från gällande normer har legitimitet.
Ett exempel på hur sakfrågor och normer kan blandas i beslutsunderlag (bristande
transparens) skulle vara om det inte klart framgår hur valet av platsen för ett djupförvar
grundas på sakskäl (t.ex. bergets sprickighet) och värderingsfaktorer (t.ex. om kommande
istider ska påverka platsvalet).

Den tredje hörnstenen för transparens är autenticitet hos beslutsfattare och experter (individer
eller organisationer). Autenticitet har att göra med trovärdighet och beslutsunderlagets
komplexitet. Frågor med komplicerad teknisk och vetenskaplig natur kommer aldrig att helt
kunna förklaras i alla detaljer. Detta innebär att experternas trovärdighet kommer i fokus. Det
måste vara möjligt att värdera om en expert håller sig till sin expertroll och inte låter
värderingar utanför det egna expertområdet påverka säkerhetsanalysens grundläggande
antaganden. Då är han inte autentisk. Likaledes är en beslutsfattare som avgränsar
beslutsunderlaget till att omfatta bara de delar som stöder det beslut han vill ha på grund av
sina värderingar inte autentisk. Beslutsprocessen bör vara utformad så att man utifrån kan
bedöma detta.

För att få nya infallsvinklar på hur olika beslutsprocesser kan fungera med avseende på
transparens har RISCOM studerat en sk. Planning Inquiry i Cumbria, England. Den gällde
huruvida Nirex (den engelska motsvarigheten till SKB) skulle få bygga ett berglaboratorium
vid Sellafield vilket Cumbria County hade motsatt sig. Även om processen formellt handlade
om ett berglaboratorium, var den i praktiken ett led i att undersöka om platsen var lämplig för
ett slutförvar för låg - och medelaktivt avfall (inklusive upparbetningsavfall). Enligt reglerna
hölls denna Inquiry under domstolsliknande former, med korsförhör av experter på båda
sidorna.

Under projektets gång ordnades en workshop (Team Syntegrity, se nedan) med svenska och
engelska deltagare, med syfte att diskutera hur transparensen i platsvalet kan förbättras.
Svenska och engelska procedurer jämfördes. Man kom fram till att både det svenska och det
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engelska systemet har fördelar och nackdelar. Det svenska förfarandet med omfattande
remisser och utredningar före tillståndsbeslut ger ett stort underlag vad gäller sakfrågorna,
som därmed bör kunna få en allsidig belysning. En styrka med den engelska proceduren är att
autenticiteten prövas skarpare genom korsförhör av alla parters experter. En svaghet är att
aktörerna är motparter i ett mål som man vill vinna, vilket kan minska förutsättningarna för
en öppen dialog. När det gäller värderingar tycks det inte finnas några klara fördelar hos vare
sig den ena eller den andra typen av procedur. Värderingsfrågor riskerar att komma i
underläge och diskuteras i skenbart tekniska termer i båda beslutsprocesserna. En slutsats för
svensk del kan därför vara att öka inslaget av hearings i beslutsprocessen för att öka
allmänhetens möjlighet att värdera trovärdigheten hos experter och beslutsfattare. Det bör då
ske under sådana former att man inte skapar alltför stor polarisering mellan parterna och att
värderingsfrågor kan diskuteras öppet. Jämförelsen mellan de svenska och engelska systemen
återges i rapporten SKI Report 98:5.

Pilotstudien har också gjort en särskild insats för att tydliggöra SKIs och SSIs roller i
kämavfallsprogrammet. Analysen har gjorts med hjälp av en organisatorisk modell, kallad
"Viable System Model" och med underlag från intervjuer på SKI, SSI och SKB. Denna del av
projektet har också rapporterats separat i SKI Report 98:4. Två huvudfrågor har behandlats.
Den första gäller den balans som måste finnas mellan å ena sidan SKIs och SSIs oberoende
inför kommande ansökningar och å andra sidan det ökande engagemang som efterfrågas i
förstudiekommuner. Den andra frågan gäller hur SKI kan hjälpa förstudiekommuner och
andra grupper i samhället att ställa nya frågor om SKBs arbete utifrån sina egna perspektiv.
Särskilda kanaler för kommunikation mellan parterna behöver finnas just med detta syfte. I
rapporten kallas detta för "Stretching" av SKB, d v s . SKB måste ställas inför nya frågor av
kompetenta nya aktörer, som också kommer att ha viktiga roller inför kommande beslut.

Särskilt utformade hearings är ett exempel på en sådan kanal för "stretching". En annan kan
vara "Team Syntegrity", det vill säga den mötesform som prövades för att jämföra svenska
och engelska förhållanden. Team Syntegrity har ett antal fördelar jämfört med traditionella
mötesformer:

- Alla deltagare tvingas till aktiv medverkan
- Risken att ett fåtal personer dominerar mötet är liten
- Mötesformen skapar engagemang och gruppupplevelse
- Den tid som behövs för förberedelser är liten (utom för projektorganisationen)

Genom att metoden är förhållandevis kostsam kan den bara tillämpas vid särskilt utvalda
tillfällen. För att den skall komma till sin rätt måste frågan vara komplex och föremål för ett
brett spektrum av infallsvinklar. Rapporten diskuterar också andra former för att öka
transparensen, t.ex. aktiviteter liknande SKIs tidigare Dialogprojekt. Den sk. MKB-
processen ses som den ram inom vilken alla dessa olika aktiviteter och procedurer kan ordnas.
Rapporten slutar med ett antal rekommendationer till SKI och S SI angående deras roller och
hur de kan medverka till ökad transparens.
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EXECUTIVE SUMMARY

Why RISCOM ?

To find a solution to the nuclear waste problem is a complicated technical and scientific
endeavour. Equally important, however, are the ethical and political aspects. Furthermore,
decision procedures that allow transparent insight from people outside the groups of experts
and political decision-makers must be developed. It should be possible to understand how
facts and value judgement interact and form the basis for decision.

So far experts have dominated the decision process in the nuclear waste area. There is
now a need for a broader consultation process. This is especially apparent since recent
developments in the site selection programme have involved communities as new
stakeholders in the nuclear waste programme. This has put the SKI and SSI in a new
situation where in addition to promulgating regulations and preparing for licensing they
have to meet the expectations of local communities. These expectations concern especially
involvement of the two authorities in the Environmental Impact Assessment process .

To the complexity of issues in safety assessment itself is thus added increased complexity
in the regulatory environment of SKI/SSI. This was one reason for them to initiate the
RISCOM Project.

The three corners of transparency

In the old view, transparency meant explaining technical solutions to the stakeholders and
the public. The task was to convince them that solutions proposed by implementers and
accepted by regulators were safe. From this point of view, transparency was a matter of
packaging technical information.

The point of departure for the RISCOM study is that major decisions on nuclear waste
management involve both technical/scientific and value based elements and that decisions
will improve in quality if it is made clear to the public and the decision makers how the two
elements interact. This is strongly related to the roles in the decision process of experts,
politicians, other interest groups and the public.

The Pilot Study has developed the concept of transparency to include three basic elements:
technical/scientific issues, normative issues and authenticity. Technical/scientific issues
can be clarified with scientific methods. They relate to questions like "Is this true?" or
"Are we doing things right? Normative issues relate to questions like "Are we doing the
right things?" and reflect what is considered fair and acceptable in society, what is
legitimate. Authenticity is what builds trust; it has to do with consistency between the
actions of a person (or an organisation) and who the person (or organisation) is, or the role
of the person (organisation) in the decision making context. If a stakeholder considers an



organisation to be authentic, he is more likely to trust its views and decisions, thus reducing
his demands for technical details.

The hypothesis for the following discussion on transparency is that all issues raised in the
interaction between a system for managing nuclear waste and its environment can, without
exception, be brought back to claims of truth, legitimacy and authenticity. It is important to
realise that these three aspects are independent of each other. We may for example consider
a person as authentic although he doesn't share the norms of our society.

In terms of decision making, this model of transparency is incomplete. It prescribes
dialogues between the stakeholders to validate claims of truth, legitimacy and authenticity,
but it provides no procedure or tools for managing the necessary interactions between them
in order to reach transparency. Transparency means an open and understandable process
whereby "outsiders" are able to test for truth, legitimacy and authenticity. The RISCOM
Pilot Study has explored different ways to achieve this.

Decision approaches in Sweden and the UK

The formal decision process is the basis for building transparency. It is thus interesting to
compare different decision processes in this respect. In the Pilot Study the dominant
decision approaches used in Sweden and the UK have been compared.

The Swedish process is characterised by a " reviewe/decide" approach in keeping with a
strong consensus building culture. In this approach the Government, or a licensing
agency, makes a decision after an extensive review process involving a large number of
organisations including municipalities, academic institutions, environmental groups etc.

The UK system, which we call "inquiry/decide", is a more adversarial approach. In the
Pilot Study we have followed a Planning Inquiry for an application from Nirex to build a
Rock Characterisation Facility near Sellafield. The inquiry followed a " court- like"
procedure with Nirex and Cumbria County Council as opponents. The proceedings were
led by an Inspector and carried through with solicitors on both sides cross-examining
expert witnesses. After the Inquiry the Inspector submitted a report to the Government on
which the final decision was based.

The RISCOM study reviewed a limited part of the inquiry, analysed the documentation
from the proceedings and held a workshop in Cumbria with Swedish and UK participants.
The workshop followed a special procedure called Team Syntegrity (see below). The
participants represented a variety of stakeholders from both countries including
implementer (Nirex), opponent (Cumbria), nuclear authorities (SKI and SSI), one
community (Oskarshamn) and one environmental organisation (Friends of the Earth).
There was general agreement among the workshop participants that the review/decide
approach is more efficient to resolve factual issues whereas the inquiry/decide approach is



more efficient to assess stakeholders authenticity. However, there were doubts as to
whether the inquiry approach really addresses stakeholder's norms and values, since it
tends to focus on technical issues of planning development. The question was raised
whether the inquiry format is able to make clear what are normative elements in a
technical assessment. The review/decide system as applied in Sweden gives opportunity
for reviewers to bring up normative issues, but usually there is no procedure to clearly
separate them from the technical issues. It may thus be that neither inquiry/decide, nor
review/decide, provides opportunities to put forward normative questions.

Another problem with the inquiry approach, as discussed at the UK workshop, is that the
adversarial situation does not favour openness and dialogue between stakeholders,
because they may not be willing to give away positions (in order to "win the case").

The workshop concluded that an ideal process should include elements from both the
review/decide and the inquiry/decide approaches. In the design of new processes it seems
important to maintain a high degree of flexibility in order to accommodate needs and
situations that emerge during the process(es). On the other hand, the decision process
must be sufficiently defined in advance so as to be seen as legitimate by all stakeholders.

The systemic roles of SKI and SSI

The Pilot Study includes a study on the systemic roles of SKI/SSI in the Swedish nuclear
waste management system. The study used the Viable System Model (VSM), a conceptual
tool for understanding organisations, redesigning them (where appropriate) and supporting
the management of change. The model is underpinned by fundamental cybernetic principles
of communication and control in complex organisations.

The study found several roles of SKI/SSI that they and other stakeholders need to be aware
of The primary function of SKI and SSI as regulators is manifested as licensing authorities
according to the Acts on Nuclear Activities and Radiation Protection respectively.
Ultimately SKI will make recommendations to the Government on its decisions on
applications from the Swedish Nuclear Fuel and Waste Management Company (SKB) to
build an encapsulation facility for spent nuclear fuel and a repository. The two authorities
are presently preparing legally binding regulations on safety and radiation protection for the
disposal of spent nuclear fuel and nuclear waste. The SKI/SSI review of the SKB research
and development programme every third year is another means used to control SKBs
operations.

SKI/SSI as regulators must see that the nuclear waste management system develops an
intelligence function that looks ahead proactively all the way from present day conditions
to the final licensing stage. They also have to consider developments outside the nuclear
field and take into account advances in other fields. Perhaps the most important, and
certainly a new, aspect of the SKI/SSI intelligence role has to do with involvement in the



EIA processes and the support to clarify concerns of the communities in order to stretch
SKBs appreciation of nuclear waste management issues.

Indeed, there is need for a dialogue between the communities, including their concerned
groups, and SKB. To enhance transparency it is important to create independent capacity to
challenge the views and decisions of SKB. The SKI/SSI has an important role to support
the communities, which can be described as "stretcher of SKB." Also as licensing bodies
SKI/SSI have a stretching role giving independent views on safety and radiation protection.

In summary, several systemic functions of SKI/SSI have been identified. Already
awareness within SKI/SSI and among other stakeholders of these roles is to the benefit of
transparency. Furthermore, SKI/SSI may have to review how the different functions are
being carried out. It must therefore be recognised that SKI and SSI are now in a situation
where on the one hand they must keep their independent regulatory role and on the other
hand they are required to be more actively involved with the communities and in public
participation procedures.

Regulator's role

The role of the regulator was discussed also at the UK workshop. It was recognised that
the regulators have a very important role in evaluating safety. With respect to
involvement with local communities the systems in Sweden and UK differ. In UK the
regulator does not take part in the early process, and there is no statutory role for the
regulator until an application to operate a repository has been submitted. In Sweden SKI
and SSI take part in the early EIA process.

At the workshop is was emphasised that it is important to have an independent regulator,
with the power to review the safety assessment of the implementer, but that there is also a
need to bring in the regulator early in the process and to maintain this involvement. It was
considered that the early involvement of the regulator, supporting the development of the
review/decide process, is a function missing in the UK. A key lesson from the UK
experience is that letting the developer implement without checks and balances (i.e. of the
regulator and other stakeholders) has led to difficulties because of negative decisions
coming late in the process that have extended the time frame.

Stretching SKB

It is emphasised in this report that it is a fundamental role for SKI/SSI, as well as for the
Swedish National Council for Nuclear Waste (KASAM), to oversee that the capacities of
SKB are fully stretched. They have to ensure that SKB's environment is sufficiently
demanding! The effect of this stretching is to force the SKB to develop the capacity (from
within or with the support of researchers and consultants) to respond to pressures from



outside. It can be argued that the stretching is important to safeguard ethical issues in the
commercial environment, of which SKB also has to take account.

It is also apparent that stretching must take place at different levels of the programme.
Indeed, we conclude the need to differentiate communications between relevant
stakeholders at different levels. One level is the total nuclear waste management system, at
another level we have the site selection process and at a third level we find the individual
feasibility studies in specific communities.

At each level, at stake are the efficiency of the proposed technical solution, the authenticity
of the implemented' team(s) and the legitimacy of their actions. At each level this requires
communicative processes to provide transparency. Transparency at one level does not
guarantee transparency at another level.

Tools for stretching

It is important to understand in practical terms how to achieve the stretching of the
implementer. In RISCOM we used Team Svntegrity as one methodology for comparing the
processes for selecting nuclear waste sites in the UK and Sweden.

Team Syntegrity is a methodology to make possible the effective contribution of a wide
variety of participants to the discussion of key issues. It is a non-hierarchical approach that
allows participants to contribute to the best of their ability to the discussions.

However, for several reasons Team Syntegrity is not the ultimate tool for stretching and
transparency. It is one of a number of "conversational" processes that can run in parallel,
with the purpose of supporting the stretching of the implementer (at different structural
levels) and also with the purpose of developing an appreciation of the individual
communities' futures. Additionally it is necessary to create effective communication
channels between the implementers and their stakeholders.

Indeed, a number of such channels are already in place and three of them (EIA, Dialogue
projects and hearings) are mentioned here. SKI/SSI have recently tested hearings as a new
tool in the licensing process. The UK case study supports this as hearings can enhance
transparency, especially with respect to the authenticity of stakeholders and their experts.
However, one should avoid developing procedures of a strongly adversarial nature, which
would lead the stakeholders to act more strategically than communicatively. The UK case
study also shows that hearings do not automatically provide a good framework for
clarifying normative issues. Hearings thus need to be carefully designed to serve this
purpose.

A few years ago the SKI initiated the Dialogue Project as a simulated licensing process.
This project was a successful effort for improving stakeholders pre-understanding of how
issues will arise in a real licensing process. Continued Dialogue efforts - informal



meetings, simulated procedures etc - may also in the present stage of the programme be a
suitable means for building knowledge and confidence between stakeholders.

This study concludes that Environmental Impact Assessment (EIA) can be a lead process
for public participation and the umbrella under which most of the stretching activities take
place. In summary, the Pilot Study has given three contributions to the further development
of transparent procedures in Sweden. Firstly a number of existing procedures have been
placed in an overall systematic transparency scheme. Secondly it has suggested how these
procedures can be sharpened to the benefit of transparency. Thirdly, new tools for
communication have been suggested and tested.



1 INTRODUCTION

To find a solution to the nuclear waste problem is a complicated technical and scientific
endeavour. Equally complex and significant are the ethical and political aspects of the
problem. For example, value judgements lie behind the choice of disposal methods and
influence which issues are addressed in risk assessment. As the Swedish nuclear waste
programme moves forward in the site selection process, and local communities and
affected people become more and more directly involved, developing useful and
acceptable decision procedures becomes an increasingly urgent priority. These must
allow the contribution of insights from people outside the groups of experts and political
decision-makers, and be based on an understanding of how facts and value judgements
interact to form the basis for decisions.

The regulatory authorities, the Swedish Nuclear Power Inspectorate (SKI), and the Swedish
Radiation Protection Institute (SSI), are affected by the increasing demands for
transparency. Furthermore, they are requested by the municipalities to take an active role in
the Environmental Impact Assessment (EIA) process as "people's experts", while at the
same time they have to maintain their independence as licensing authorities. These new
demands constitute a challenge to SKI and SSI. As part of their activities to explore a
suitable way forward, they have started a research project, called RISCOM, to examine the
area of "Risk assessment procedures - Evaluation of scope and transparency".

In Sweden the SKB Company has the responsibility for safe management and disposal of
nuclear waste and spent nuclear fuel. Since the early 1980s final disposal without
reprocessing has been the preferred method. The proposed disposal method is the KBS-3
method, which includes encapsulation in a combined copper-steel canister and disposal in
Swedish bedrock at a depth of about 500 meters. The SKB programme is reviewed every
third year by the regulatory body SKI and KASAM, an advisory committee to the
Government. The review is finalised by Government decision on the SKB programme.

The selection of a site for the final repository follows a process defined by SKB, which has
been approved by the Government. It includes overview studies at regional level, feasibility
studies in a number of municipalities, site investigations at two sites and finally detailed
investigation at one site. During the overview and feasibility studies only surface studies
are performed in addition to compilation of already available information. At present
feasibility studies are being conducted and site investigations will not start until they are
concluded. These will include a drilling programme and the detailed investigation will
include an exploratory shaft at repository level.

In the present phase of the programme, the local municipalities where feasibility studies
take place are important stakeholders, and procedures for their involvement are being
developed. For this, and for public insight and participation, Environmental Impact
Assessment is seen as a key tool. Furthermore, a national co-ordinator has been appointed
who will assist the municipalities to develop means for information exchange between
themselves and with other stakeholders, including SKB.



In order to give SKI and SSI support in their development of transparent procedures, a pilot
project of RISCOM has been conducted by a project group with experts in safety
assessment, organisational theory, environmental impact assessment, law and systems
analysis. Requirements on transparent decision processes have been analysed. Using a
model for "complexity management" the roles of SKI and SSI in this context have been
studied.

The project has also compared the Swedish "review and decide" system with the UK
"inquire and decide" system. In particular, the recent planning inquiry that arose from an
appeal by Nirex against Cumbria County Council's refusal of planning permission for a
Rock Characterisation Facility near Sellafield was studied as a test case. This was done in
co-operation with UK organisations involved in matters related to site selection for nuclear
waste disposal. The comparison between the two systems has led to interesting
observations regarding how procedures should be set up in order to enhance transparency.

In chapter 2 we describe the ideas that resulted in the RISCOM approach, the roles of
experts in a decision theoretic framework and why transparency is needed.

Chapter 3 summarises a study made as part of RISCOM on the roles of SKI and SSI, which
draws on recent research in organisational theory. This study is also reported separately in
SKI Report 98:4, here also called the "Syncho Report".

In chapter 5 the Sellafield case study is described. The case study was subject to a special
effort, a "Team Syntegrity" meeting held in Shap Wells, Cumbria, with participation from
UK organisations in the field. The method of Team Syntegrity is described earlier in
chapter 4. The outcome from the UK meeting is also reported separately in SKI Report
98:5, later on called the "Shap Wells Report".

In chapter 6 the methodological development achieved during the Pilot Study with respect
to transparent procedures, and their consequences for SKI/SSI, are discussed.

In chapter 7 we translate the concept of transparency into the context of the Swedish
programme. A number of tools for enhanced transparency are introduced under the
umbrella of Environmental Impact Assessment (EIA). Finally, chapter 8 gives
recommendations to SKI and SSI on how to improve transparency.

It should be recognised at this point that although the RISCOM project focuses on
radioactive waste disposal, the theme can be applied to decision making in a wide variety of
contexts, especially for big, complex and controversial projects. It is thus believed that
conclusions from RISCOM will be valuable in a broader context.



2 RISCOM PHILOSOPHY

The point of departure for the RISCOM study is that major decisions on nuclear waste
management involve both technical/scientific and value based elements and that decisions
will improve in quality if it is made clear to the public and the decision makers how the two
elements interact. This is strongly related to the roles of the experts, the politicians, other
interest groups and the public in the decision process.

The German social philosopher Habermas has discussed three models for decision making
(Habermas, 1971). The first model, which he calls the decisionistic model, prescribes a
complete division of labour between technically schooled experts and administrative staffs
on the one hand, and strong-willed and purposeful politicians on the other hand. The
experts make new technologies available and the politicians make decisions based on
values and needs.

However, the experts not only invent new technologies, they also tend to rationalise
decision choices by means of calculated strategies and automatic decision procedures.
This could lead to a technocratic model for decision making where the dependence
between the professional and the politician almost reverses itself. According to this model
it is possible to rationalise decisions about practical questions. The politician becomes a
substitute in situations where the rationalisation has not yet proceeded far enough, but the
initiative is passed to scientific analysis and technical planning. Habermas argues that in
the technocratic model political power is reduced to mere rational administration at the
expense of democracy. However, it could also be argued that even if more power is
delegated to the experts, the politicians still could be in charge. The politician has the
possibility to take back the delegation and put himself in charge, i.e., return to the
decisionistic model.

In the pragmatistic model, the strict separation between the functions of the expert and the
politician is replaced by critical interaction and communication through which scientific
experts advise the decision-makers, and politicians consult scientists in accordance with
practical needs.

According to Habermas this communication must be rooted in social interest and value
orientations in society. This idea comes close to the philosophy that emerged from the
SKI Dialogue Project (J. Andersson, K. Andersson and C-0 Wene, 1993), which aimed at
pre-understanding between key stakeholders about crucial issues in a licensing situation1.
As illustrated in Figure 2.1, the interactions between decision makers at the political level
and the experts take the form of a loop where the decision makers give questions to the
experts and get technical and scientific information back. In order to be relevant the

1 The original intention was to deepen the stakeholder's understanding of scientific and technical questions
through dialogues, so it is probably fair to say that the initial approach was more technocratic than
pragmatistic. However, as the work proceeded it became clear that the initial approach was insufficient and a
picture emerged that is illustrated by Figure 2.1.
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Public insight
and

partcipation

DECISION
MAKERS

Issues based on
norms and values

Technical and
scientific information

EXPERTS

Figure 2.1: The interactive loop between decision-makers and experts, which needs to be
transparent for public insight and public participation

questions must be based on norms and values in society. One could argue that this would
be the case because the politicians are elected by the people and therefore they represent
their values. However, the dialogue becomes deeper and even more meaningful with
public insight and participation, which requires transparency. This is at the core of the
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RISCOM project. RISCOM thus wants to explore procedures that make facts and values
transparent to the public realm, thereby improving the conditions for a working
pragmatistic model. In short the RISCOM project addresses the question:

How is it possible to make decision processes and risk assessment for deep
repository development, including siting, more transparent?

The need to clarify factual statements and normative issues means that the process of
preparing decisions is not just an expert task, but must involve broader groups in society.
The experts have so far dominated the decision process but now there is a need for a
more genuine consultative approach. It then becomes critical that the roles of the different
stakeholders are made clear, so that for example norms and values are not hidden behind
seemingly pure scientific analysis.

It will never be possible for "the public" to understand all the technical issues in detail,
nor will it be possible for the experts to understand each other's disciplines in detail. This
means that decision processes should be built in such a way as to allow the public to
judge whether they can trust the experts and the participating stakeholders. In other
words, the public must be able to evaluate the contribution and authenticity of all
stakeholders and to uncover hidden agendas. This concerns not just the implementer, but
also local authorities, national authorities and environmental groups.

In summary, the concept of transparency in risk assessment, illustrated by Figure 2.2,
includes clarification of what are factual issues, what are normative issues, and
identification of the authenticity of stakeholders. The use of an equilateral triangle is
meant to illustrate that all the three components are equally important and interconnected.

Technical and Scientific Issues

Normative Stakeholders Authenticity
Issues (no hidden agenda)

Figure 2.2: The three cornerstones of transparency
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Note that in this triangle an expert's value judgement can appear as a normative issue or as
a matter of authenticity. It depends on the situation in which the value judgement is made.
In a discussion among scientists, the question may be if a colleague's value judgement is
consistent with the rules set up for the scientific discipline, that is, if it conforms to the
norms for generating valid science. In a discussion between an expert and community
stakeholders, the issue may be the expert's intentions and competence, that is, if he is
truthful and well informed when he makes his statement. The questions in this case refer to
the expert's personal integrity or authenticity.
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3 THE ROLES OF SKI AND SSI

3.1 Sources of complexity

As regulators of nuclear safety and radiation protection SKI and SSI have to deal with a
complex area involving many technical and scientific disciplines. As already pointed out,
nuclear waste issues also involve ethical and social aspects. Added to this complexity SKI
and SSI have to interact with a number of stakeholders besides SKB. Figure 3.1 shows
some of the key stakeholders in the nuclear waste management system as sources of
complexity.

The structural requirement for improved transparency in the Nuclear Waste Management
System (NWMS) has much to do with how SKI/SSI regulate the management of this
complexity. This in turn is closely related to their roles in the NWMS. In order to clarify
what are their current systemic roles, a study was made based on interviews with staff at
SKI, SSI and SKB (The Syncho Report). The roles were described using an organisational
management model, called the Viable Systems Model (VSM; see Beer, 1979, 1985, Espejo
et al, 1996). This model and some results of this study are described later (section 3.3).
First we briefly describe the status of the waste management programme and decision
process in Sweden.

3.2 The regulatory environment of SKI and SSI

3.2.1 The Swedish nuclear waste management programme

In the Government decision in 1984 granting permission to start the last two Swedish
reactors, the KBS-3 method was judged acceptable with respect to safety and radiation
protection. Despite this, it has been argued, especially by environmental organisations, that
alternative solutions have not been sufficiently investigated. The position of the
Government is that KBS-3 can be used as a reference alternative, although the final
decision on the disposal method to be used has not yet been taken.

According to a requirement in the Act on Nuclear Activities, every third year the SKB
presents a programme for research and development. In 1992 there was a major change that
shifted the emphasis of the programme from a research programme to implementation. In
the programme there are two main facilities to be constructed, an encapsulation facility for
the spent nuclear fuel and a final repository. SKB's main alternative is to build the
encapsulation facility in direct connection to the intermediate storage facility, CLAB, close
to the Oskarshamn nuclear power station. For site selection of the repository SKB has a
programme with four phases:

1) Overview studies (large regions)
2) Feasibility studies, mainly compilation of existing material and some surface studies to

be done in 5-10 municipalities
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Figure 3.1: Sources of complexity in the nuclear waste management system
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3) Site investigations, with bore hole drilling, at two sites
4) Detailed investigation at one site

At present, SKB has concluded feasibility studies in the municipalities of Storuman and
Mali in the northern part of Sweden. In both these municipalities, there has been a
referendum resulting in the decision that they will no longer participate in the SKB site
selection programme. In two other municipalities, Osthammar and Nykoping in the
southern part of Sweden, feasibility studies are in the final phase. In a fifth municipality,
Oskarshamn, also in the southern part of Sweden, a feasibility study is now on-going.
Osthammar, Nykoping and Oskarshamn all host nuclear facilities.

Concerning the organisations directly involved in the nuclear waste programme, the
following are the main actors and stakeholders:

- SKB (owned by the nuclear reactor owners)
- SKI and SSI
- Municipalities involved in feasibility studies
- KASAM which is an advisory body to the Government
- A national co-ordinator for nuclear waste issues recently appointed by the Government.

The co-ordinator will facilitate the interaction between the different parties involved,
especially the municipalities. One reason behind the appointment of the co-ordinator was
that the Environmental Impact Assessment process needed national co-ordination efforts on
a higher system level than the local level.

3.2.2 The decision process

In accordance with the Nuclear Activities Act, SKI is the licensing authority for a high
level nuclear waste repository, which means that the SKI will review a license application
from SKB and recommend the Government to grant or deny a license to start the
construction of a repository. To obtain approval the repository must be considered safe, i.e.
it is a typical satisficing decision (see Vlek, 1996). SSI has to review the application from
the point of view of radiation protection and give its recommendation to SKI before the
SKI decision is taken.

Furthermore, selection of the repository site must be permitted in accordance with the Act
on Natural Resources. This is the main law in the environmental arena that takes into
account environmental impact and use of natural resources in a broad sense. This act gives
the municipalities a strong position through the right to veto the siting of certain facilities.
In the case of national interest the Government can override a municipal veto. However,
this possibility does not apply if another site elsewhere is judged to be more suitable.

There is also a requirement on Environmental Impact Assessment to evaluate alternatives,
including the "zero alternative" and alternative sites. Thus, following Vlek (Vlek 1996),
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one can say that the legal requirement points to two different decision processes, one a
satisfying decision process ("acceptable solution") and the other one an optimising
decision process ("best alternative").

The two decision processes have different purposes. They are complementary, but they
could seem contradictory especially if SKI and SSI become too much involved in the
optimising process. As regulators they must be independent of SKB, and not make
statements that can be interpreted as commitments before the licensing review. On the other
hand SKI and SSI are expected to give some regulatory guidance to SKB, for example, in
terms of criteria for safe disposal. Furthermore, every third year SKI reviews the SKB
research and development plans for the Government, and SSI is the most important body to
give comments as part of the SKI review. So far the two regulators seem to have kept their
integrity in this balancing between independence and regulatory guidance.

A new situation has now occurred which makes this balancing act still more precarious.
Municipalities involved in feasibility studies want SKI and SSI to take an active role in the
site selection process, For example, it has been said that SKI should review SKB feasibility
studies before two sites are chosen for the next step in the site selection process (site
investigations). One of the reasons behind such requests is that the municipalities
themselves need support independent from SKB in reviewing SKB activities. They need to
feel confident that the site selection process is conducted in a fair way and with high
quality. Furthermore, SKI/SSI are expected to take an active part in the El A process.

SKI and SSI are thus in a situation where on the one hand they must stay with their
independent regulatory role and on the other hand they are required to get more actively
involved with the municipalities, with public participation procedures, and with the
feasibility studies.

In addition, the regulatory environment now also involves the European Union. The EC
Directive for EIA is of particular importance. Also the Espoo convention on transboundary
effects of the United Nations may affect the procedures.

Performance assessment

Performance assessment plays a key role for SKI and SSI in their regulatory role. Until now
safety evaluation and performance assessment has been more or less entirely a matter of
concern for the experts in the field. Public participation, and hence the requirement for
transparency, has been quite limited. With increasing local involvement the situation is
changing. Now the issue emerges of how performance assessment can assist at the different
phases in the site selection process. Furthermore, it is being asked to what extent methods
other than KBS-3 have been considered and evaluated by SKB. The request for
investigation of alternative methods is partly motivated by the EIA process.

According to Government decision in December 1996, SKB will provide an assessment of
the entire system for handling the spent nuclear fuel. This assessment, which will have to
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include the encapsulation facility, the repository and transportation, is linked to SKB's
application for the encapsulation plant. This is because starting encapsulation will be a very
definite step in deciding on the disposal method. In recent published official views , SKI
and SSI have emphasised the role of the systems analysis as a basis for decision on the two
site investigation sites.

3.3 The viable system model

The Viable System Model (VSM) was created by Stafford Beer (Beer, 1979, 1985) over
thirty years ago. It has been used extensively as a conceptual tool for understanding
organisations, redesigning them (where appropriate) and supporting the management of
change. The model is underpinned by fundamental cybernetic principles of communication
and control in complex organisations. These principles offer a way of providing true
autonomy and empowerment within an integrated framework, together with the necessary
supporting links between the individual parts. In short, the VSM provides a framework for
designing flexible, adaptable organisations that balance external and internal perspectives
and long and short-term thinking.

According to the VSM an autonomous unit (or viable system) requires five functions if it is
to operate effectively in its environment. These are Implementation, Co-ordination,
Control, Intelligence and Policy. The implementation function is formed by the primary
activities which produce the products or services implied by the organisation's ascribed
purpose. The other functions are the vital support or regulatory functions that are
essential for viability.

The co-ordination function is necessary to support the moment-to-moment interactions
between the embedded primary activities. "Co-ordination" is too often used as a substitute
term for top-down direction and control in today's management vocabulary. Here we mean
to imply "co-ordination by mutual adjustment". The essence of workflow or business
process redesign is to pay careful attention to this requirement for co-ordination between
value adding and support functions through the design of effective two-way
communications and mechanisms for mutual adjustment. Today information technology
systems become extremely helpful in avoiding more direct and intrusive human
intervention - provided they are designed with the correct principles in mind.

The more effective two-way communications and the stronger the lateral links in the
organisation, the less the requirement for management to attempt to impose control from
above. However, there is still a need for a control function as a two-way communication
between sub-unit and meta-level unit levels. This is the channel through which resources
are negotiated, direct line management instructions are issued (on an exception-only basis)
and accountability reports flow upwards to keep the meta-level management in touch with
events.
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As an adjunct to the control function there is also a monitoring channel that runs directly
between the meta-level management and the operations of the subunits, by-passing the
primary activities' management. To be effective in terms of organisational viability,
however, this monitoring must adhere to certain design rules. It must be sporadic, rather
than a regular, anticipated occurrence. It must be infrequent, otherwise it risks undermining
the authority and trust vested in the management of the primary activity. It must also be an
openly declared mechanism, of which everyone concerned is aware.

The control function is concerned with the 'inside-and-now' of the organisation and is
responsible for the allocation of resources and validation of the information received from
the implementation function by auditing its primary activities. The intelligence function
refers to activities concerned with the 'outside-and-then'. It includes aspects to do with
long-term planning and is thus strongly future focused. It is concerned with planning the
way ahead in the light of external environmental changes and internal organisational
capabilities. Finally the policy function refers to leadership and setting a strategic
orientation. It also includes the setting of an ethical direction.

3.4 Systemic roles of SKI and SSI

Using the data base collected during interviews with SKI, SSI and SKB, the VSM model
has clarified the systemic roles of SKI and SSI in the NWMS (the nuclear waste
management system). Clearly the implementation and co-ordination functions are mostly a
matter for SKB and consequently we find SKI/SSI involvement in the control, intelligence
and policy functions. Especially the first two of these are directly linked to the above-
described situation for SKI/SSI as on the one hand regulators and on the other hand as
support to the municipalities and the "general public".

The primary function of the SKI/SSI as regulators is manifested as licensing authorities for
the nuclear activities and the radiation protection acts. Ultimately SKI will have to
recommend to the Government decisions on applications from SKB to build an
encapsulation facility and a repository. The two authorities are now preparing legally
binding regulations on safety and radiation protection matters. The reviews of the SKB
research and development plans every third year also belong to the control function.

However, the analysis indicates that the SKI control function takes place at two levels. The
first, described above, is related to SKB and takes place within the NWMS. The second
takes place when SKI gives recommendations to the Government on the fee to be taken on
behalf of the nuclear waste fund. Here SKI operates outside the NWMS on a higher
systemic level within a larger system, the Swedish Nuclear System (SNS). The money that
goes to the waste fund come from the utilities and might otherwise be used for purposes
other than waste management.

SKI/SSI as regulators must see that the nuclear waste management system develops an
intelligence function that looks ahead proactively all the way from present day conditions
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to the final licensing stage. They also have to consider developments outside the nuclear
field and take into account advances in other fields. Perhaps the most important, and
certainly a new aspect, of the SKI/SSI intelligence role has to do with involvement in the
Environmental Impact Assessment (ElA) processes and the support of studies to clarify
concerns of the communities in order to stretch SKB's appreciation of nuclear waste
management issues.

As described in section 3.2.2, SKI and SSI are now in a situation where on the one hand
they must keep their independent regulatory role and on the other they are required to be
more actively involved with the municipalities and in public participation procedures.

There is a need for a dialogue between communities (with concerned groups) and the
NWMS. In the interest of society and transparency it is important to create independent
capacity to challenge the views and decisions of this system. The SKI/SSI has an important
role here that can be described as "stretcher of the NWMS intelligence function".

Finally, from the perspective of the policy function the regulators' role may be both to
monitor the quality of debates forming policy and to make policy recommendations to
government.

In summary, several systemic function of SKI/SSI can be identified (for a more detailed
analysis the reader is referred to section 6.4 in this report and also to the Syncho Report.
Already awareness within SKI/SSI and among other stakeholders of these roles is to the
benefit of transparency. Furthermore, SKI/SSI may have to review how the different
functions are being carried out. Given the relative paucity of people working in the area of
waste disposal within SKI/SSI, the chances are that some individuals will have several
roles. The individuals need to be aware of which roles they are in at all times and to be
sensitive to the needs of each of the roles. This is particularly important when SKI/SSI are
dealing with issues affecting multiple stakeholders or are in the presence of multiple
stakeholders. Managing the expectations of multiple stakeholders is likely to be
challenging.

In section 6.4 we come back to a more detailed analysis of the systemic roles of SKI/SSI as
guardians of transparency.
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4 TEAM SYNTEGRITY MEETING

Early in the RISCOM Pilot Study it was decided that one task would be to compare the
Swedish and the UK decision processes with respect to nuclear waste disposal. In
particular, the interest focussed on the Planning Inquiry that was held in Cumbria due to the
appeal by Nirex against Cumbria County Council's refusal of planning permission for a
Rock Characterisation Facility near Sellafield. When the study started the project leaders
had attended one day of the inquiry. The inquiry itself had ended when RISCOM started,
but there was as yet no decision taken by the UK Government2.

During the Pilot Study it was proposed to use Team Syntegrity (TS) as a methodology for
comparing the processes for selecting nuclear waste sites in the UK and Sweden. TS is a
special meeting protocol originally developed by S Beer3 . The format was proposed in
order to support a strong exchange of personal experiences, giving all participants the
chance to contribute to the purpose of the workshop. The Team Syntegrity protocol
supports the self-construction of the meeting agenda, the reverberation of ideas in a non-
hierarchical set up and the contribution of all participants to the best of their abilities.

The following stakeholders in the Swedish and UK nuclear waste programmes took part in
the meeting which was held at Shap Wells, Cumbria:

Cumbria County Council
UK Nirex Ltd
UK Dept. of the Environment
Friends of the Earth
Swedish Nuclear Power Inspectorate SKI
Swedish Radiation Protection Institute
Municipality of Oskarshamn
Swedish National Co-ordinator for Nuclear Waste

The purpose of the meeting was formulated as "to exchange experiences on decision
processes and risk assessment for development of nuclear waste repositories in order to
suggest ways to improve their transparency and the communication of risk assessment".
More directly an opening question for the workshop was posed:

How is it possible to make decision processes and risk assessment for deep
repository development, including siting, more transparent?

2 By pure chance it happened that this decision was taken the day before the Team Syntegrity meeting.

3 For a description of the protocol, see S. Beer, 1994
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Briefly the workshop protocol can be described as follows:

1. Participants were asked in advance to contribute individually with their "Statements of
Importance" (Sis) or ideas that should be relevant to the purpose of the meeting. There
were 98 Sis.

2. Based on the Sis, the participants elaborated aggregated statements of importance
(ASIs). These were statements endorsed by at least five participants. In a room filled with
flip charts, a "Market Place of Ideas" took place: the participants discussed the ideas in
spontaneous gatherings, clustering and refining the wording of the statements in free-
forming groups. This process reduced the number of statements for consideration to 23
ASIs.

3. The ASIs were then further aggregated in a plenary session until the number of topics
was reduced to 12 - the number required by the Team Syntegrity format. These 12
Consolidated Statements of Importance (CSIs) now became the agenda of the team
discussions for the remainder of the workshop.

4. A voting procedure followed that enabled each participant to express his/her preferences
for discussion.

5. Based on the voting, topics were allocated to participants using a computer-supported
algorithm. Each participant was a member of two teams and a critic of two teams. The role
of team members was to discuss the topics and to prepare "Final Statements of Importance"
(FSI). The role of the critics was as "devil's advocates". They were free to input to the
team's discussion during their allocated times, and to comment either on the content of the
discussion or on group process issues.

6. The teams discussed their topics over three iterative team meetings. The discussions
were moderated by facilitators who also documented the discussions on flip charts. Each
meeting ended with the production by the team of a statement summarising its
progress/conclusions (the "Outcome Resolve"). All outcome resolves were typed up and
made available to all workshop participants during the breaks between meetings, which
enhanced the reverberation of ideas that took place between the teams. The Outcome
Resolves thus provided an immediate documentary record of the individual group meetings.

7. The workshop was concluded with the presentation of the groups' Final Statements of
Importance followed by a short plenary discussion.

After the workshop a report was written (The Shap Wells Report) where the Initial
Statements of Importance, the Consolidated Statements of Importance, the Outcome
Resolves of the meetings and the Final Statements of Importance can be found. The report
also includes reports from each team, written by the members of the RISCOM group, as
well a summary of the discussions and conclusions.
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The results of the meeting in terms of comparisons between the two decision processes and
how transparency could be enhanced are described in the Shap Wells Report. Here we
present only a few comments on the Team Syntegrity format.

The general feeling was that the meeting format was well suited for exploring different
views on the opening question. There were several factors contributing to this:

• The participants represented a large variety of stakeholder perspectives on a complex
issue.

• The Planning Inquiry had provided the UK participants with rich experiences.
• The procedures in Sweden and UK are sufficiently different to give different

perspectives.

The self-organisation of the meeting was a strong positive feature of the format. Instead of
having a project leader setting the agenda, the participants formed their own topics of
relevance for the opening question. The format encourages all participants to active
participation. Even if inevitably a few participants were more active than others, this was
much less the case than in traditional meeting formats. The process also produced an
unusual degree of commitment and enthusiasm.

One could argue that TS is not a transparent process for the persons who did not participate
in it. For them it may be difficult to understand how the final statements were reached.
This point makes it necessary to consider the selection of participants in the process. TS
should be seen as one of several activities supporting the transparency of the overall
process. In Section 6.5 we discuss TS as a methodology for stretching the views and
policies of an implementer.
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5 THE LONGLANDS FARM CASE STUDY

The aim of this chapter is to give an insight into the inquiry, its background, proceedings
and issues, and we make some observations with regard to how the UK experiences could
be useful in developing transparent risk assessment procedures. This is discussed in more
detail in the Shap Wells Report, which compares the UK and Swedish procedures.

5.1 Introduction

The inquiry arose from an appeal by Nirex against Cumbria County Council's refusal of
planning permission for a Rock Characterisation Facility (RCF) near Sellafield, West
Cumbria. The Cumbria County Council (CCC) is the Planning Authority responsible for
considering development applications for mineral and waste proposals, including nuclear
waste disposal facilities. Nirex is the company responsible for finding and developing sites
for low and intermediate level radioactive waste in UK.

The RCF is a site specific underground laboratory designed to increase Nirex's information
about the proposed repository site in advance of the company's decision to apply for
planning consent to construct the repository and subsequently for licensing authorisation. It
has been said by County Council officials that the refusal to grant consent for the RCF was
not based on a wish to hold up an essential scientific endeavour, but on a desire to secure
what it saw as the last chance to examine basic principles in the site selection process and
to subject the Nirex programme to the detailed public scrutiny "which only an Inquiry
could offer".

In 1987 Nirex presented the report "The Way Forward", which set out the approach
proposed by Nirex for the site selection process. The geological characteristics considered
included hard rock, seaward dipping sediments, inland basins, basement rocks under
sedimentary cover and small islands. In 1989 Nirex progressed in the site selection process
by identifying two main UK nuclear sites for initial investigation. It was the view of the
CCC that this site selection process was not justified and that there were better options
available than the Sellafield site. It must be remembered that the application from Nirex
was to build an underground research laboratory at Sellafield, which does not require
licensing approval from the nuclear safety authorities.

5.2 Inquiry Procedures

The Inquiry started in October 1995 and ended in January 1996 with closing statements.
Issues were handled following a time schedule that was decided at an early stage. The
inquiry was held, according to normal UK procedure, with an adversarial format involving
Nirex and Cumbria County Council as opponents. They called in expert witnesses from
their own organisations, from their consultant companies, and "from outside". In addition
environmental organisations, local groups and certain individuals gave their views.
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Witnesses were cross-examined by lawyers on each side. Both Nirex and CCC had experts
assisting the lawyers. The number of experts, however, was clearly greater on the Nirex
side. The cost of the Inquiry to Nirex was some £10 million, and to Cumbria County
Council some £500,000. The inquiry proceedings were held public. The presence from the
general public varied, but it must be considered as sometimes low.

The Inspector who led the proceedings reported in March 1997 to the Secretary of State for
the Environment (Me Donald, 1997). Based on the report the Government decided to refuse
the Nirex application for the RCF.

The documentation from the inquiry is extensive and includes the Nirex 95 report (Baker
et.al., 1995), Proofs of Evidence from Nirex, Cumbria County Council, their respective
expert witnesses as well as environmental groups (e.g. Greenpeace) together with closing
statements from the parties.

5.3 Issues

The inquiry covered a large range of issues. In order to illustrate some aspects of
transparency we focus here on the site selection process and "the safety case".

5.3.1 Site selection

Cumbria County Council asserted that Nirex had followed an indefensible site selection
process that involved the loss of sites with the most promising geology. On the procedural
side the argument was that Nirex had entered a process which enabled them to focus on one
single site and to invest over 200 million £ in that site without allowing the public to be
involved and without any regulatory approval.

On the technical side, arguments were made that at an earlier stage of the programme Nirex
had based its decisions on a certain weighting of site attributes, which could be questioned.
If geologic attributes (especially the geological predictability) had been given higher
values, Sellafield would have scored low in comparison with other sites.

The weighting attributes were put into a MAD A4 procedure by which an expert panel
drawn together by Nirex negotiated weights for an agreed list of attributes. It should be
noted that the weighting of attributes should be seen as a matter of value judgement and
norms. There were 30 attributes including transport costs, geology, post-closure safety and
local experience.

4 Multi-Attribute Decision Analysis; A quantitative decision analysis method that arrives at a preferred
decision among a number of alternatives based on the importance and values of different factors
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5.3.2 The safety case

The safety case, presented in the Nirex 95 report, is based on the UK national risk target of

10"" per year. The Nirex calculations included a base case and a number of variants. Both
deterministic and probabilistic calculations were undertaken in Nirex 95. For probabilistic
calculations probability density functions were used for a number of parameters. During
the inquiry CCC asserted that the Nirex 95 analysis could be questioned due to a number of
issues, some which are briefly described below:

1) Variants due to parameter uncertainty and "structural uncertainty" (using alternative
conceptual models) illustrate that the risk target may be exceeded. According to CCC some
of the variants are more likely than the base case.

2) The location of the discharge and the geometry of the plume from the repository, both
important for the prediction of risk, were questioned. It was argued that Nirex's use of a
marine pathway to predict risk could not be considered well founded.

3) The length of the flow path is also an important factor in determining the length of time
for radionuclides released from the repository to reach the surface and for their eventual
diluting along the flow path. If the preferred flow paths and short travel times were
combined, they could lead to almost an order of magnitude increase in risk. If the reduced
effectiveness of factors designed to decrease concentrations, such as matrix diffusion, are
taken into account, there could be an even greater increase in calculated risk, according to
CCC expert witnesses.

4) Some scenarios, especially an agricultural well water scenario, would present risks
exceeding the regulatory target.

It is interesting to note that, as for site selection, the arguments about the safety case include
both expert judgement (e.g. on relevant groundwater pathways) and value judgements (e.g.
about the selection of scenarios, relevance of dilution, etc).

5. 4 Regulatory Context

Although not directly an issue at the inquiry, one can observe the roles of the UK planning,
regulatory and environmental assessment regimes in the context of the inquiry. In a Closing
Submission it was said by Richard Drabble (CCC):

"There is no regulatory impact at all at this stage: that is, the regulator is not involved in
and cannot help in any decision that deals with the location of Nirex's programme of
investigation: HMIP's5 denial of locus in connection with the RCF application makes this
clear. Accordingly, if it is appropriate, because of safety implications, to seek to control in

5 HMIP: Her Majesty's Inspectorate of Pollution
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the public interest the location of the Nirex programme of investigations, that must be done
through the planning system."

One can say that the planning system and the regulatory system use two different decision
approaches. The planning system uses an analytic maximising approach looking for the
"best alternative" whereas the regulatory system uses a standardised satisficing approach
looking for "acceptable solutions" (see Vlek, 1996).

One could observe that, although the regulator Her Majesty's Inspectorate of Pollution,
HMIP, was not present at the inquiry, arguments were taken from HMIP documents
including "dry run" safety assessments.

5.5 Some considerations with regard to transparency

The considerations at the inquiry involved, both for the safety case and for the site
selection, value issues such as the selection of scenarios, relevance of dilution, importance
of safety factors versus other factors in site selection. This is the case also in Sweden.
Interestingly enough, although with quite different procedures (inquiry in UK, R&D
reviews in Sweden) it seems as if the discussions on these issues show a similar pattern in
the two countries. The value issues are discussed within a technical context, and therefore
they are not clearly shown to the public. This is discussed in the Shap Wells Report, which
concludes that neither of the two procedures provides a good framework for clarification of
value issues. This is thus an area where transparency could be improved.

Safety is a key issue in radioactive waste management, and safety assessment6 is a tool for
evaluating safety. The safety assessment has an important role in site selection. It needs to
be made clear, however, that safety assessment can not resolve all the issues. Other factors
are transport, infrastructure, community acceptability, housing density, distance from
coast etc. These factors besides safety assessment are completely legitimate to consider in
site selection. However, they can not be treated in a similar way, because safety must
always be secured. For transparency in site selection this is the core issue. We come to
this item when we discuss the satisficing decision processes requiring an "acceptable
solution" versus the optimising decision process looking for the "best alternative" in
section 7.4.

From the Swedish point of view, the UK case study supports the development towards
hearing formats in which the arguments of all parties are questioned, and where the
authenticity of stakeholders and experts can be tested. However, one should be careful in
building procedures that lead to adversarial relations, which would make the stakeholders
act more strategically than communicatively (in order to "win the case").

6 "Safety assessment" is in this report sometimes used as a term equivalent to "risk assessment". This is the
standard terminology in the nuclear sector, whereas risk assessment is a more widely used concept.
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6 TRANSPARENCY AS COMMUNICATIVE ACTION

6.1 The changing meaning of transparency

6.1.1 Pulling science out of its black box?

One comment at the Shap Wells Team Syntegrity meeting captures the essence and the
dilemma of transparency: "How to pull science out of its black box to be accessible to the
political process? - or at least - how to cope if this is not possible?"

Is it possible to pull science out of its black box?

The early efforts at transparency assumed the answer was "yes" and saw the solution in
dissemination and distribution of information about the technology for making a safe
repository. The technological solution for the management of nuclear waste was seen as a
product of intensive R&D efforts and transparency meant explaining the functioning of this
product to the stakeholders. The SKI Dialogue project (Andersson et al, 1993) stressed the
need for two-way communications between all stakeholders, but initially assumed that it
was possible, at least to a degree, to pull science out of its box, and that transparency could
be achieved through dialogues on scientific and technological matters.

The lesson from the Dialogue project was that explanation to a sufficient technical detail
was not possible even with considerable efforts, nor would such explanation be enough to
create transparency, even if it were possible. Nuclear waste management is a very complex
technical area involving expertise from many scientific and technical disciplines. Other
aspects such as societal norms and stakeholders' values and roles increase the complexity
even further. So it is necessary to search for other means "to cope" with the situation. From
a systemic perspective, we will argue that transparency is directly connected to the way all
these sources of complexity are managed in the waste management decision process. To
support our arguments, in this section we also look at how the views on decision processes
have shifted over the years. The syntegration at Shap Wells provides us with important
insights.

Reverberating throughout the syntegration was the insight that "transparency" entails more
than just "simplifying complex technical issues". The participants distinguished the
technical issues from issues connected with stakeholders' norms, roles, values and
authenticity. The report from the syntegration (Shap Wells Report) states as its first
conclusion. "It was acknowledged that the concept of transparency includes three equally
important issues: factual issues, normative issues and stakeholders' authenticity". The three
issues are directly related to the three roots of Communicative Action in Habermas' theory
of communicative action (Habermas 1981). We will therefore use Habermas1 theory as our
point of departure for discussing transparency. According to this theory, any competent
speaker makes three validity claims: (i) what he says is true {truth), (ii) what he says is
normatively correct {legitimacy), and (iii) he is truthful {authenticity).
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6.1.2 Communicative action versus strategic action

For the following discussions we will represent the three roots of communicative action or
a speaker's validity claims with the help of the three corners of a triangle, as in Figure 6.1.
truth, legitimacy and authenticity. It is very important to recognise the independence of the
three corners - from proving/disproving the validity of one claim one cannot infer anything
about the status of the other two claims. The relation between truth and legitimacy is a
classical problem, and we argue that "from what there is one cannot conclude what ought to
be".7 Likewise, that a person acts consistently does not imply that his actions are
legitimate-8.

However, the need to distinguish three separate claims does not mean that the acts of a
person or an organisation can be judged by looking at one claim in isolation from the
others. In fact, we expect a person with whom we try to reach an understanding to have
communicative competence, i.e., to be able to answer, often tacitly, questions on all three
claims and thereby provide grounds for the truth and legitimacy of his statements and proof
of his authenticity. Failure to validate a contested claim will break the process of
communication and understanding and we will not be bound by the arguments presented,
even if the other claims remain valid.

A proposed solution for a repository is not "true" or "false", although statements about the
solution may be true or false. We can use the concepts "efficiency" and "effectiveness" to
characterise an engineered system such as a repository. Both concepts measure how
successful actions are or will be. Action to reach success we call strategic action.
Reflecting on the two concepts of "efficiency" and "effectiveness" provides insight into
the important difference between communicative and strategic action.

Efficiency relates to the question: "Am I doing things right?" The objectives for actions are
given, and I can concentrate on the analysis of facts to find the course of action which best
satisfies the given objectives, i.e., efficiency only relates to the top node of the triangle.
Effectiveness, however, relates to the question: "Am I doing the right thing?", which means
that I have to reconsider my objectives and reflect upon the purpose of what I am doing.
The question is not only what are the factual consequences of my actions, but also what is
valuable for me or my organisation and what is acceptable to society. Questions of values
relate to what is consistent with my personal integrity, or, in the case of organisations,

7 Inferring legitimacy from truth results in the "naturalistic fallacy". The analysis of this fallacy is usually
ascribed to David Hume. In his "Enquiry concerning the principles of morals" (1751) he presents arguments
that (technical) ratio cannot alone provide objectives for action.
8 To reflect over the distinction between legitimacy and authenticity it may be useful to consider an example
from the literature. The main character in Albeit Camus' "L'Etrangei" is an authentic person whose actions
are completely illegitimate. The strong feelings this person awakes, probably have to do with our (erroneous)
expectations that an authentic person who acts communicatively will also be legitimate.
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Truth/efficiency
- Objective world
- Scientific methods and technology:

"In this true and efficient?"

Legitimacy Authenticity
- Social world - Personal integrity/
- Norms and interpersonal organisational identity

relations: "Is this right - Consistency and values:
and fair?" " Is this what I/we intend?"

"Is it good for me/us?"

Figure 6.1: The three roots of communicative action

with what is consistent with their identity, that is, with authenticity. Questions on what is
acceptable to society relate to norms and legitimacy. It seems therefore that effectiveness
permeates the whole triangle in Figure 6.1. But we have been using the triangle to define
communicative action. Does this mean that communicative action is the same as effective
action? We argue that this is not the case. In order to explain this point we need to make
more clear the distinction between strategic and communicative action and how both types
of action relate to effectiveness.

The difference between strategic and communicative actions can be described in terms such
as persuasion versus understanding, winning the argument versus dialogue and information
transfer versus openness to discourses. Strategic action to improve effectiveness, means
that organisational values and societal norms are analysed and used to control the objective
world better. One could say, that effectiveness in the strategic sense means to subordinate
authenticity and legitimacy to the purpose of improving performance (as required by the
top of the triangle). In strategic action, the improvement in performance may involve, for
instance, information campaigns to manipulate the image of an implementer's authenticity
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so that its values and actions appear better aligned with societal norms. Contrary to this,
communicative action requires an undisturbed dialogue between equal partners. A
competent speaker raises three validity claims and can at any time be asked to provide
proof of her/his authenticity or to enter into a discourse on the truth or legitimacy of her/his
statements. Can there then be communicative action to improve effectiveness?

The purpose of communicative action is to reach understanding, thus "to improve
effectiveness" can never be the purpose of communicative action. However, the need to
understand a situation or the views of other actors may arise as a result of earlier actions
that are seen as illegitimate or inconsistent. The purpose of communicative action may then
be to probe an implementer's claims to authenticity, legitimacy and technical competence,
or in other words, to clarify the effectiveness of an implementer's actions. Improved
effectiveness may emerge as a by-product of this clarification9.

For our discussion of transparency two points about effectiveness have to be emphasised.
Firstly, making the purpose of communicative action "improving effectiveness" rather than
"clarifying effectiveness" constrains and subverts this action and transforms it into
concealed strategic action. Secondly, any improved effectiveness emerging as a by-product
of communicative action is grounded in authenticity and legitimacy in a totally different
way than improved effectiveness produced by strategic action. It is legitimate, not because
it conforms to measurements of societal norms, but because it has been given legitimacy in
a free and open dialogue between stakeholders. The actions of the implementer are not just
reflecting an organisational image, but the truthfulness of the organisation has been probed
in debates with other stakeholders. One conclusion from the Shap Wells syntegration is that
organisations charged with managing nuclear waste are expected not just to produce
effective solutions, but, above all, to be prepared to enter into a communicative process.

6.1.3 Transparency needs communicative action

The following discussion on transparency builds on the hypothesis that all issues raised in
the interaction between a system for managing nuclear waste and its environment can
without exception be brought back to claims of truth/efficiency, legitimacy and
authenticity. One could argue that the categories depicted in the triangle in Figure 6.1
account for all sources of complexity which need to be considered to achieve transparency
in a given situation. In the next section we will discuss the importance of the notion of
recursions to manage the discourses leading to transparency. Here we just want to
emphasise that transparency needs joint attention to claims of truth/efficiency, legitimacy
and authenticity.

9 To characterise communicative action, we suggest the concept of "comptegrity", that is competence-
integrity. Comptegrity distinguishes action aimed at understanding from success-oriented action to improve
effectiveness.



31

We can now specify what we mean by the phrase "the changing meaning of transparency".
In the old view, transparency emerges from successfully explaining the functioning of the
technical solution to the stakeholders. This means that only the top of the triangle in Figure
6.1 was emphasised: the task was to persuade the stakeholders that the proposed solution
was efficient. From this point of view, failure to achieve transparency is attributed to the
packaging of the information. The remedy is to better tailor the technical information to the
needs of the stakeholders. The new view of transparency does not deny the need for
technical information, but realises that it will never be possible to bridge the gap between
the implementer's and stakeholders' understanding of the efficiency of a solution. From
this point of view, the technical discourse is only one element in an ongoing communicative
process which will also consider the legitimacy of the implementer's actions and its
authenticity. Transparency emerges from this process, which can be characterised as
communicative action to understand the intention of the implementer and the correctness
and efficiency of its activities to manage nuclear waste. The process fails if the
implementer or any stakeholder for strategic reasons manages to suppress or hijack debates
relating to the three validity claims. A guardian is therefore needed to guarantee the
integrity of the process.

In summary, the change in the meaning of transparency can be characterised as going from
demonstration of efficiency to dialogues clarifying effectiveness. We expect this change
also to influence the relations between implementer, experts, stakeholders and decision
maker, possibly leading to less compartmentalisation of the decision process and good
procedures and channels to foster dialogue. The roles of experts and decision makers in the
decision process were debated in the topic on 'Politics and Science' in the Shap Wells
syntegration10. It is instructive to reflect over the outcomes from this topic.

6.1. 4 Three approaches to the decision process

The discussants of'Politics and Science' started by refuting their own Statement of
Importance, which said: "It is important that political decision can be separated from
scientific/technical decisions". In the 2nd Outcome Resolve a new Consolidated Statement
of Importance was formulated: "It is important that political decisions cannot be separated
from scientific-technical arguments and facts - therefore the link".

The original Statement of Importance reflected a view of science as "value-free" and
subscribed to a decisionistic model for the relation between science/technology and
policy11. This model recognises, that in concrete situations decisions cannot be legitimised
through facts and technical reasoning. The decisionistic model therefore prescribes a strict
separation of the functions of the expert and the politician, only a complete division of
labour between the technically schooled experts and administrative staffs on the one hand,

10 See the presentation and Rapporteur's comments for Dark Blue in the Shap Wells Report
11 The term "decisionistic model" is taken from Habermas (1971). The following discussions on "technocratic
model" and "pragmatistic model" also follow his distinctions.
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and the strong-willed and purposeful politicians on the other hand will make possible a
scientization of politics. The role of the expert is absolutely restricted to the top of the
triangle in Figure 6.1. He should guarantee the efficiency of the proposed solution but has
no role - as a scientist - in establishing its effectiveness. The political system is charged
with a considerable task. It has to provide both legitimacy and authenticity - without any
help from the scientific world.

The discussants of 'Politics and Science' rejected the decisionistic model, but they also
dismissed an alternative technocratic model, which restricts the role of the political system.
According to this model, it is possible through a stepwise process to rationalise decisions
about practical questions. In this model, the politician becomes a stopgap in situations
where the rationalisation still has not proceeded far enough, but the initiative is given to
scientific analysis and technical planning. The technocratic model denies the independence
of the three corners of the triangle in Figure 6.1, and assumes that, if hard working, claims
of legitimacy and authenticity can be settled in technical and scientific discourses. The
distinction between efficiency and effectiveness is only a temporary illusion in this model,
i.e., in the final analysis proof of effectiveness is obtained through the same scientific
methods as proof of efficiency. However, in denying the distinction between efficiency and
effectiveness, the technocratic model for decision making seems to be trapped in the
naturalistic fallacy. The discussants' dismissal of this model is expressed in statements such
as: "Accepting the limitations to science - to guide, but not to decide", "The politician
should have the responsibility for the decision. This is the system we live in", and "Trust
the democratic process - this should be mature".

In the final Outcome Resolve, the discussants embraced a more pragmatistic model for
decision making. In such a model, "the strict separation between the function of the expert
and the politician is replaced by critical interaction" and "reciprocal communication seems
possible and necessary, through which scientific experts advise the decisions makers and
politicians consult scientists in accordance with practical needs"12. The pragmatistic model
recognises the independence of the three validity claims pictured in the triangle in Figure
6.1, but also shows how the validation processes must co-operate to provide decisions that
are seen as efficient, legitimate and taken by authentic organisations and decision makers.
Questions of norms for right or wrong or on good or bad for the development of the society
cannot be reduced to technical questions as in the technocratic model, nor can they be
resolved by political acts in isolation from the technical questions as in the decisionistic
model. On questions of effectiveness, the expert provides information on technical
constraints, feasibility and opportunities, but for establishing the efficiency of a technical
solution he must consider objectives set by politicians and other stakeholders.

In the pragmatistic model, critical and mutual interactions between experts, politicians and
stakeholders are prerequisites for efficient, legitimate and authentic decisions. The
desirability of such interactions was expressed in the discussions through comments such
as: "Democratic system is moving toward a system of involvement and away from a system

12 Quotations from Habermas (1971), p.80
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with people who are in charge", and "Toward a system of interchange between people who
are responsible and people who are affected - it feels encouraging":

6.1.5 Transparency in the three models of decision making

What are the relations between transparency and the three models of decision making?

In the decisionistic model the decision is purely an act of political will and based on
political power. The experts' report on technical efficiency is one of several inputs to the
process where the political will is formed. In this model "transparency" is equal to the
transparency of this process of political will formulation. The discussants in the topic of
'Politics and Science' rejected this model. Our own view is, that it is not consistent with the
concept of transparency emerging from a communicative process focused on
"understanding and clarifying effectiveness".

The technocratic model leads to the old view of transparency, that is, transparency is
achieved by explaining the functioning of the technical solution to the stakeholders. The
procedures for transparency will focus on assessments of the technical efficiency of a
solution. The expectation is that if a stakeholder understands the efficiency of a solution he
will then also appreciate its effectiveness. The dialogues between implementer,
stakeholders and decision makers are confined to technical issues.

Of the three models, only the pragmatistic model points to the necessity for communicative
action, that is dialogues between implementer, stakeholders and decision makers on all
three validity claims: truth/efficiency, legitimacy and authenticity. In this model,
transparency requires procedures and methods to set up channels between implementer and
stakeholders free of domination of one over the other. The pragmatistic model for decision
making provides the context for a formal definition of the concept of transparency used in
the RISCOM project:

In a given policy area, transparency is the outcome of an ongoing process which
increases the stakeholders' appreciation of related issues and provides them with
channels to stretch the implementer to meet their requirements for technical
explanations, proof of authenticity, and legitimacy of actions. Transparency requires a
regulator to act as guardian of process integrity.

The definition captures the new view of transparency as an outcome of communicative
action. However, it also raises new problems. The pragmatistic model requires information
flows between actors with largely different abilities to handle the relevant information and
assess its meaning. The challenge is, how can we manage these information flows without
compromising the communicative process, whose core is, as said before, understanding? In
the following section, we discuss this weakness of the pragamatistic model and how to
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overcome it by applying the Cybernetic Theory of Recursive Organisation as used in
chapter 4. The cybernetic theory provides a model and a methodology to increase "the
stakeholders' appreciation of related issues" and to provide "them with channels to stretch
the implementer to meet their requirements for technical explanations, proof of
authenticity, and legitimacy of action".

6.2 A concept of transparency

6.2.1 The weakness of the pragmatistic model: a transducing dilemma

The pragmatistic model has one fundamental weakness. It prescribes dialogues between the
actors to validate claims of efficiency, legitimacy and authenticity, but it provides no tools
for managing the complexity raised in these interactions. One example of the mismatch in
operational abilities between the actors is in their use of different languages; for instance,
the specialised language of the expert versus the flexible every-day language of a non-
expert stakeholder 3. The pragmatistic model leaves unanswered major questions on the
transfer of meaning in technical information, the interpretation of intentions, and the
creation of common and shared rules for generating and implementing decisions. These
questions are, however, at the core of transparency. The pragmatistic model therefore
leaves us with a transducing dilemma14, which must be solved if our definition of
transparency is going to be more than an academic exercise.

The direct approach to the transducing dilemma would be for the expert to engage in the
self-reflection of the stakeholders in order to be aware of their need for technical analysis.
However, the experts cannot take upon themselves confirmation of the needs of the
stakeholders, who still must have the final say on what type of technical analysis they find
acceptable. In the direct approach, the stakeholders must therefore also learn to master the
specialised language of the experts. The efforts and resources needed to make the actors
agree on the meaning of information are forbiddingly large. Besides, the direct approach
seems to lead back to a variant of the technocratic model for the decision process. We must
search for an alternative indirect approach.

13 Habermas concludes that "as it stands the pragmatistic model cannot be applied to political decision-
making in modern mass democraties", the reason being that "this model neglects the special logical
characteristics and the social preconditions for the reliable translation of scientific information into the
ordinary language of practice and inversely for a translation from the context of practical questions back into
the specialised language of technical and strategic recommendations" (Habermas, 1971). One point made in
this chapter is that, if supported by the Theory of Recursive Organisation the pragmatistic model is indeed
applicable to political decisionmaking.

A transducer is something that "leads across", in this case over the boundaries between the experts and
stakeholders. In the cybernetic literature it is a mechanism on the boundaries between two systems capable of
coding or decoding messages as they pass across the boundary. Note that a transducer is not a common
translator, experts and stakeholders usually use the same national languages (Swedish, English etc.), but it
could be referred to as a "translator of meaning between two systems".
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The theory of communicative action tells us, that the reason for the transducing dilemma is
more than just the imbalance between different actors' abilities to handle technical
information. The transducing dilemma involves all aspects of communicative competence:
imbalances appear also in the abilities to assess conformity to societal norms and to judge
the intentions and sincerity of the other party. In the previous section we referred to
truth/efficiency, legitimacy and authenticity as "sources of complexity". It is necessary to
find organisational structures which provide the capacity to manage the complexity in
unconstrained dialogues and to avoid fragmentation of issues. But similar problems appear
in all management situations. In cybernetic theory the imbalance is seen as an imbalance
between the variety15 of the different actors. The Cybernetic Theory of Recursive
Organisations identifies two important ways to handle this imbalance:

• Recursive levels: In complex situations we always find autonomous systems embedded
within autonomous systems with tasks of their own contributing to the larger system.
This is a natural strategy to cope with complexity.

• Managing the black box: The regulator does not need to enter the black box in order to
regulate it.

6.2.2 Working out recursion levels

Within RISCOM, the Cybernetic Theory of Recursive Organisations has already been
applied to identify the roles of SKI and SSI. This work is described in chapter 4 and in the
Syncho report to RISCOM (Espejo and Gill, 1997). Here we will use it as an indirect
approach to solve the transducing dilemma.

Setting up a hypothesis for the recursion levels of a system is called "unfolding the
complexity of the system". An unfolding hypothesis for the Swedish Nuclear System (SNS)
is offered in the Syncho Report to RISCOM. From the perspective of transparency and
consistent with this earlier work, we propose the unfolding hypothesis in Figure 6.2.
According to this hypothesis, SNS needs four recursive levels to absorb in full the
complexity of managing nuclear waste. Within SNS we recognise the Nuclear Waste
Management System/SKB (NWMS/SKB) as one of its autonomous systems. Within
NWMS/SKB we hypothesise an autonomous system responsible for managing 'high level
nuclear waste'. It would appear that this system, today, is mainly supporting decisions for
'Siting a repository' in a community (and is only one of the three primary activities within
the NWMS/SKB system in the Syncho report). Finally, within 'Siting of a repository', we
propose several autonomous 'expert investigations' as the systems doing the specific
studies in the affected communities. For the second level we have the split identity
observed earlier in the Syncho Report. This is further discussed in section 6.3. 'Siting of a
repository' refers to the work within a community, from feasibility study to the eventual
building of a repository. We must add a word of caution here. The RISCOM Pilot project

15 Variety is the number of possible states of a system, and is a measure of complexity. See also the
discussion in Chapter 4, and in the Syncho Report
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has studied in some detail only the first two levels of recursion. The last two levels are
therefore only tentative, and made for the sake of the following arguments. Further studies
may reduce or add levels and work out more clearly their identities.

At each level, at stake are the efficiency of the proposed technical solution, the authenticity
of the implemented' team(s) and the legitimacy of their actions. At each level, these
validity claims require communicative processes to provide transparency.
This is expressed by the triangles around the primary activities at each recursion level in
Figure 6.2.

Recursion provides a very powerful tool for managing the complexity of nuclear waste
management. It makes apparent that there are four levels of discourse, one for each
structural level, and therefore that it is very important not to confuse actors with debates
that do not fit within their recursive levels. On each level, different actors are active and
different questions will be taken up.

As an example of their use, the recursions in Figure 6.2 are guides to setting up meetings
that are part of the transparency process. It is obviously very important to be clear about the
purpose of such meetings. If the purpose is to contribute to the transparency process on a
specific level, the unfolding warns against mixing agendas or even mixing actors that
belong to different, especially higher order recursions. For such meetings, it may be quite
legitimate to deny access to actors who do not want to accept the limitation to a specific
level or do not have the reflective power to see the difference between levels. The reason is
the integrity of the communicative process: if a meeting is set up on a specific level there
are not checks and balances to ensure that such an actor is not acting strategically, that is
with the purpose of persuading attendees against reaching understanding.

However, the example also illustrates that the process of working out recursive levels and
sharing this hypothesis among all stakeholders, is itself crucial for transparency. If not
checked through communicative action, a powerful stakeholder acting strategically could
manipulate debates by tackling issues at the wrong level thus locking-out other stakeholders
from the decision process or from parts of this process. Such a lack of shared understanding
could be used to "divide-and-rule", it would fragment the process and transparency would
be lost. It is therefore very important that the process of working out the recursive levels is
also open to communicative action. This is a task for the guardian of the transparency
process.

Recursion provides an important method for the implementer to create requisite variety. For
instance, the implementer has to choose whether to create one national team for the siting
process or several teams, one for each community. Note that in the first option the
implementer is accepting only three levels of recursion, while the second option opens the
space for a forth level. The second option is more costly, but provides the implementer with
more variety and, probably makes proof of authenticity easier. Considering the fact that
each community has its own identity, community teams will probably have an easier task
demonstrate the legitimacy of their actions. This may be a case where the cost of
transparency is seen directly: how much transparency is cost-efficient?
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The fact that SKB as the implementer may constrain unfairly the autonomy of levels three
and four, creates apprehensions that the organisation could control the transparency
process. There is such a risk, because strategic action is always braided with
communicative action. It is the task of the guardian to ensure the integrity of the process
(cf. section 6.4). There is, however, also some internal defence against strategic take over,
because communicative action is not accessible to cumulative control in the same way as
strategic action. Transparency is not additive. In fact transparency at one level, does not
guarantee transparency at the next level.

One and the same action may affect transparency differently at different recursive levels.
One illustrative example is the letter SKB sent to all Swedish communities in 1993 offering
feasibility studies. It made SKB's claim of authenticity at level 2 an issue. The ground for
concern was the importance of geological conditions for the proposed KB S3-solution, and
the fact that SKB claimed to have made national overviews of these conditions which,
according to some critics, should have ruled out some of the communities as suitable sites
for a repository. At the community levels, authenticity was not an issue. However,
responding to the proposal needed resources for investigation. Following the same
reasoning as before, one can ask whether it was legitimate to ask non-candidates to use
resources for responding.

6.2.3 Stretching the implementer: how to regulate a black box without opening it

We have seen how recursions help the actors to manage the transparency process.
However, following our definition of transparency, we also need to work out how to
increase stakeholders' appreciation of the situation, and how to open communication
channels to stretch the implementer. For this, we ask how the cybernetic theory sets up
checks and balances to regulate a black box without opening it.

Figure 6.3 shows the checks and balances necessary for increasing the chances of viability
for an organisation. It is based on the Viable System Model (Beer 1979, 1985) which is
discussed in chapter 3 and in the Syncho Report. For a more detailed description of the
model and its application to NWMS we refer the reader to the Syncho report.

To ensure its efficient operation, the organisation needs to develop an adequate monitoring-
control mechanism The effectiveness of the organisation requires an adequate adaptation
mechanism, which depends first on the ongoing conversational loop between control and
intelligence (see Figure 6.3). However, closure for the discussions on effectiveness is
provided through interventions by the policy function. The same mechanisms are required
for each primary activity at all recursion levels.

Transparency is related to clarifying effectiveness. For a primary activity, the conversations
between control and intelligence and the interventions from the policy function are
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Figure 6.3: Stretching the implementer
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therefore at the centre of interest. Note, however, that these conversations take place at all
recursive levels. Assume that in Figure 6.3 we are looking at the second recursion, that is at
the NWMS/SKB, then one of its primary activities would be "Siting of repository". This
primary activity, together with the others, bargains for resources at the NWMS/SKB level,
but at the third recursive level it is an autonomous unit that has to demonstrate a technically
efficient solution, and prove its authenticity and the legitimacy of its actions as part of the
transparency process (e.g. in the communities).

Our definition of transparency requires a process with three interconnected stages, which
(1) "increases the stakeholders' appreciation of related issues", and (2) "provides them with
channels", that can be used (3) "to stretch the implementer to meet their requirements for
technical explanations, proof of authenticity and legitimacy of actions". In Figure 6.3,
triangles show our view of where these stages are taking place.

The guardian of the transparency process has an active role to play as initiator and
facilitator of stage (1), which does not necessarily involve the implementer. At this stage
the stakeholders learn about the technical aspects of the proposed solution and relate it to
what they consider just and fair, and good for their own business. Issues are raised to be
taken up with the implementer. It is important that the guardian restricts his role to
initiating and facilitating: he may help raise questions but not provide answers, lest he
becomes part of the process.

From the view of the implementer, stage (1) takes place in his environment as indicated in
Figure 6.3. The purpose at this stage is to raise the complexity or the variety of the
environment (marked by v->V) relevant to the implementer. If the implementer has
working loops for discussing and adjusting its effectiveness, these should register the
increase in variety in the environment and open channels (stage (2)) to meet this increase.
Should it fail to do this, its legitimacy would be at stake. Such channels may be town
meetings or other fora for discussions. They may also be investigations with representations
from the stakeholders. In the latter case we may expect an increased activity of the
implementer's Intelligence. This in turn influences the discussions between Intelligence and
Control. The organisation may or may not adjust its concept of effectiveness. It is being
stretched16 by the stakeholders (stage (3) of the process). The implementer then needs to
take care of stakeholders' concerns, providing technical solutions, clarifying all its agenda,
and reassuring the stakeholders that its actions are just and fair to all stakeholders. The
stakeholders may reopen issues or take up new ones, starting a new cycle. Our definition
states that it is the stakeholders that decide when the process has reached a satisfactory
conclusion.

The Shap Wells syntegration showed that there is one important resource that facilitates the
transparency issue and reduces the workload both for stakeholders and for implementer,
and that is trust. Trust is a mark of authenticity, and highlights this corner in the
communicative triangle. Robust authenticity simplifies proofs of efficiency and legitimacy.

16 The concept of stretching is introduced in the Syncho Report.
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However, trust is a precarious resource, e.g., hesitating to communicate uncomfortable
measurements may ruin years of building trust.

In this section we have shown how the Cybernetic Theory of Recursive Organisations helps
to solve the transducing dilemma in the pragmatistic model. The Viable System Model
(VSM) provides ways to manage complexity and make possible meaningful dialogues at
multiple recursion levels. We now have to explore further the implication of authenticity
and legitimacy in the cybernetic model and for transparency in the nuclear waste
management system. This is the task for the following sections.

6.3 Meaning of legitimacy and authenticity: a case of split identity.

In this section we discuss legitimacy and authenticity in recursive organisations. In our
view both concepts apply to all autonomous organisations (i.e. primary activities). All
autonomous organisations, small or large, have problems of legitimacy and authenticity.

Legitimacy is an assessment made about the grounding of the actions of an organisation in
the norms of its stakeholders. In other words, if the norms expressed by these actions are
aligned with those of the stakeholders the actions are assessed (by a relevant viewpoint) as
legitimate. On the other hand, authenticity is an assessment of whether an organisation's
policies and decisions are coherent with its observed identity. These assessments may be
made by any relevant viewpoints.

Legitimacy is granted to an organisation by its stakeholders. Authenticity is recognised in
the organisation's actions. These assessments emerge from appreciating organisational
relationships with stakeholders both in the organisation's environment and within itself.
People's actions in the organisation create not only the organisation itself but also its
environment. It is the consistency of these actions with stakeholders' expectations that
produces assessments of legitimacy and authenticity.

Some aspects to consider in studying legitimacy

An organisation's identity is defined by the relationships emerging from its stakeholders'
interactions. People develop expectations about these relationships. These expectations are
not fixed and indeed change over time. When they apply to the meanings we give to our on-
going interactions we are referring to normative expectations. When they apply to our
models of the world, we are referring to informational expectations. Of course breaks in
informational expectations may incrementally change our world models and with that our
views about relationships.

It is an organisation's actions that need to be seen and accepted as legitimate by
stakeholders. People by creating pressures and questioning their institutions are often
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strengthening them. Unfortunately, often this task is left to unrepresentative pressure
groups and not to responsible guardians of societal interests.

Legitimacy of an organisation's actions is grounded in the stakeholders' appreciation of its
autonomy and, additionally, in modern societies, in the generative regulatory power of their
democratic institutions. Decisions as to the accountability of organisations to their
stakeholders are regulated by legislation and norms. Of course these regulations need to co-
evolve as people's values and expectations change. If they don't, people perceive this
mismatch as a gap reducing the organisation's legitimacy.

This problem of legitimacy and the way an organisation makes apparent its autonomy to its
stakeholders seems relevant to our case. The study of the Swedish Nuclear System (SNS)
and in particular of its Nuclear Waste Management System (NWMS) made apparent an
SKB with split identity. On the one hand an organisation dominated by the commercial
ethic of a private enterprise, and on the other, of an organisation dominated by the ethic of a
public service. This split may threaten in the longer run, as it will be illustrated below in
section 6.4, the legitimacy of SKB decisions.

Some aspects to consider in the study of authenticity

Authenticity also relates to the organisation's identity. An organisation's identity is what
the organisation is. It is defined by the relationships producing the organisation. Thus, an
organisation's identity emerges from people's interactions. And, these interactions are
influenced by the way the relevant stakeholders understand and construe them. An
organisation's identity emerges from people's realisation and experiencing of these
relationships. Authenticity, in this context, is understood as an assessment (made by
people) about the coherence between what people in the organisation do and what
stakeholders experience they are. These assessments imply some form of reflection about
the organisation, regardless of their quality.

This is a particularly significant issue for transparency in decision making. If particular
policies and decisions are inconsistent with the way people experience the organisation,
people's assessment of the organisation may be that it is not authentic. The effect of this
assessment is far reaching. It makes difficult, if not impossible, the evolution of necessary
trust between the organisation and its stakeholders. Trust is a precondition for
communicative action and therefore for people accepting expert views, without requesting
technical transparency. Authenticity is a fundamental attenuator of people's demands upon
the organisation. When they assess an organisation as authentic, they are more likely to
trust its views and decisions, thus reducing their demands for technical details. They trust
that the organisation is dealing with their concerns to the best of its abilities. This is very
different from a situation dominated by suspicion and mistrust. This argument assumes that
people accept the relevance of maintaining their interactions with the organisation.

Authenticity, in the way explained above, depends on people's on-going assessment of how
coherent are the organisation's moment-to-moment action (creating its identity) with its
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policies and decisions. Often the gap between the two is not intentional but emerges from
the lack of organisational capacity for 'making things happen'. This view implies the need
to developing effective organisations with the 'requisite capacity' to relate words and
intentions to actions. The quality of relationships often depends on the variety that the
participants can bring to them. Lack of sufficient variety to develop a relationship may
produce a gap between expectations and actions, that is, a perception of lack of
authenticity. This point is again discussed in sections 6.4.

For the NWMS, the noted split in its identity may suggest that it will have difficulties in
developing trusting relations with the more directly affected communities, and also with
society at large. If this diagnosis is accepted, it would point to the need to take SKB out of
Nuclear Operations (in the SNS), leaving it clearly in an independent position. Such a
change may have structural and economic implications. However, this suggestion requires
careful consideration of how to maintain the differentiation in roles between the
implementer and the regulators. Indeed having both SKB and the regulators in the public
sector would increase the risk of blurring their roles. After all, one good aspect of the
Swedish system is that the implementer and regulator have very distinct roles. Also, it must
be ascertained that a change would increase, or at the very least maintain, the trust that the
public has in SKB.

6.4 SKI/SSI as guardians of transparency

The Syncho Report and the discussion of structural recursion for the SNS make possible a
more focused discussion of the regulator's roles. Throughout this discussion we will refer
to the SNS as the global system, the NWMS/SKB as the intermediate system and also as
the system in focus, and KBS-3 siting teams, as the local systems. A number of issues
emerge from seeing the situation with these three levels of recursion.

Overall we can say that SKI/SSI have three major roles in relation to the Nuclear Waste
Management System(NWMS):

1) Auditors of the NWMS,
2) Advisors for resource allocation, and,
3) Stretchers of the NWMS.

1) Auditors of the NWMS

In the former role they should be external auditors of the NWMS. It makes sense for the
regulators to intervene as 'external auditors' rather than as 'internal auditors' of the
NWMS. The internal auditors' role is one that has to be left to SKB. This way the auditing
of the local systems (i.e. programmes) is left with SKB, who therefore will be dealing with
most of the complexity, leaving to SKI/SSI the task of dealing sporadically with global
SKB issues. In this auditing role, from the perspective of the SNS, SKI/SSI have to audit
the two primary activities: NWMS and Nuclear Operations while the three primary
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activities of NWMS -SFR, CLAB and KBS-3 (including encapsulation, deep repository,
Hard Rock Laboratory and RD&D)- are audited by SKB.

However, this audit can be made in at least two different ways. The regulators could be
concerned with the content of SKB's work, or alternatively with the quality of its control
mechanisms. The former approach requires them to approach selectively certain operational
and policy areas. They certainly cannot audit all their operations. The cost of this approach
is that they may leave unaudited precisely those key areas that later on prove to be the
problematic ones (i.e. where control may be lost in the future). On the other hand, auditing
control mechanisms is a means of giving assurance that those with the control capacity
exercise well this capacity. This requires auditing the NWMS monitoring-control and
adaptation mechanisms (cf. Syncho Report).

Being external auditor makes it possible for the regulator to maintain an independent
position vis-a-vis the audited. Indeed, being too closely involved in the local systems of the
audited, which is likely to be the case when the regulator is an internal auditor, may make
them part of the decision processes, and not external to those processes. This is particularly
important for the nuclear industry. However, at the same time, external auditing needs to be
as close to 'real time' as possible, and not after the event auditing, as in the British system,
where 'inquiries' take place only after a good deal of work and investments have already
taken place. The importance of balancing independence and real time auditing in the design
of this external role for the regulators is apparent. This is a current challenge for the
regulators.

2) Advisors for resource allocation

We may expect that the primary activities (i.e. local systems) within SKB produce their
own programmes and that budgets are agreed with them. SKB then produces its total
budget, which presumably is discussed with its board (formed by representatives of the
utilities, with strong connections with public organisations, like ministries and local
authorities). But, also, as part of this resources bargaining, the allocation of the Nuclear
Waste Fund (NWF) resources to SKB passes through SKI/SSI, who are advising the NWF
Board about their use. It is important to note that NWMS policy decisions are thus, in one
form or another, influenced by this public instance at the same time as by their own board!
Moreover, perhaps the most significant decisions for the NWMS -the granting of licenses to
SKB- are made by the Ministry of the Environment. Therefore we may expect at least two
distinct policy processes, the first driven by the commercial ethics of a private Board of
Directors (albeit with strong public influence) and the second driven by the guardian ethics
of a Ministry. This is an interesting issue of self-image, where we recognise in full the
effect of split identity (cf. Syncho Report).

This is further complicated if we consider the links between the Control and Intelligence
functions. If there is a weak 'intelligence function' we may expect that the decisions of both
boards are overinfluenced by operational aspects, making them more the outcome of a
'control function' than a 'policy function' (cf. Syncho Reports). Here is where the roles of
SKI/SSI discussed below can make a difference.
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3) Stretchers of NWMS

A fundamental role for the regulators is to overview that the capacities of the NWMS are
fully stretched. SKI/SSI have to see that NWMS's environment is a demanding one! This is
a way of increasing the legitimacy of NWMS/SKB's decisions. This implies that they have
to see that communities and the public in general do genuinely challenge NWMS/SKB and
take it off balance in order to increase its learning. For this purpose they will have to check
that mechanisms are in place to integrate the contributions of a number of sources (research
centres, universities, consultants...) in such a way that stretching issues are made apparent
to NWMS/SKB. It may be necessary to see this role as one that prepares SKI/SSI for the
task of recommending licenses in one direction or another. SITE 94 or Project 90, are
examples of efforts to produce this stretching. It may well be that the Dialogue project had
the effect of taking SKI out of the NWMS intelligence function and putting it as an
intervener in the environment. At least this might have been the way that communities saw
SKI after the Dialogue Project, even if SKI did not see this point.

The systemic effect of this stretching is that it forces the NWMS/SKB to develop capacity
(from within or with the support of researchers and consultants) to respond to these
pressures, thus producing the "here and now" and "outside and then" debates within the
NWMS. It can be argued that this stretching is necessary to produce the shift from the
commercial to the guardian ethics. This also avoids pre-emptive closure, that is, it avoids
SKB's control function dominating the NWMS global decision process.

This possibility makes it necessary for SKI/SSI to audit the capacity of the NWMS' control
and intelligence functions for particular policy issues. It is at this level that KASAM also
plays a role as it looks at the procedures and some of the documents for the purpose of
decision making. In particular the auditing implies auditing the quality of their
conversations. This should be the most significant point of regulation to advise the
Ministry of the Environment about licenses. In effect if communities and the public at
large are succeeding in stretching the NWMS' intelligence, making more likely good
corporate conversations, these conversations should satisfy aspects like Environmental
Impact Assessments and other environmental concerns, for the purpose of advising on the
granting of licenses.

From the above it becomes more clear that the advising of licenses should be a natural
outcome of good policy processes, with as wide an involvement of all relevant parties as
possible, and not of SKI/SSI's attempt to grasp in full by themselves the issues at hand. The
issue is not only that the regulators do not have requisite variety, but that they should not
have requisite variety for this purpose.

Finally, the above comments have been focused on the NWMS/SKB as a whole. The
emphasis has been on the regulators being responsible for increasing the quality of SKB's
own organisational processes. The idea of recursive organisation should make it clear that
the stretching of the primary activities within SKB is also necessary, and in particular of
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those responsible for working out KBS-3. This point may also apply to the stretching of
individual experts.

This has implications for legitimacy. An important issue is the process which led to the
KBS-3 decision; are there any grounds to challenge its legitimacy? If any of the affected
parties proves that SKB was not stretched when that decision was made, they would be
proving that the related process was not legitimate. Therefore we may think in terms of the
following scenario. KBS-3 was agreed by parliament in the early 80's, SKB has obtained
the commitment of a handful of communities to go along with the assessment to build a
deep repository in their localities. Eventually, if all the communities do not want to go
ahead with the repository, central government will have to decide to override one of them,
since the waste has to go somewhere. The point is that that community could argue about
the legitimacy of the first decision (KBS-3) and if successful could send the whole process
back to square one.

Legitimacy for the KBS-3 primary activity may imply discussing technical issues like
geology, chemistry and related issues. It is at this level that people can make more direct
links between technical aspects and their daily lives. This implies making an assessment for
each individual community, independent of the others. It is important to stretch KBS-3 in
each community. Legitimacy for SKB implies orchestrating the process, to get the
agreement of one community to go ahead, after sharing results achieved by studies in all
communities. Legitimacy at the global level is the democratic enactment of laws like those
which allow central government to override local decisions. This description of legitimacy
is separating the dialogues at different structural levels, thus potentially increasing the
resolution and quality of the debates and disentangling the issues at stake. This separation
of dialogues may well be one of the key aspects of making more transparent the whole
decision process. In the end the issue of transparency implies disentangling dialogues in
such a way that their purpose and conduction is more transparent to all participants. It is the
proper use of recursion and of dialogues that may have the desired effect.

Additionally, it important to realise that different identities imply different stretchings!! and
therefore different problems about legitimacy. This is a particularly significant issue in
view of SKBs split identity.

From the perspective of authenticity the problem is to make more clear the identity of SKB,
so that its proposals and decisions become more consistent with this identity. This also
requires to make more clear the identity of KBS-3 teams, and of the experts in these teams.
We may expect that the more clear are their identities as experts the easier they will find
communicating with their stakeholders.

Equally we may expect that the SNS develops a more clear identity.
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6.5 Team Syntegrity as a stretching methodology

As explained in the section above, a key role for the regulators is stretching the
implementers. It is important to understand in practical terms how to achieve this
stretching. In RISCOM we used Team Syntegrity (TS) as a methodology for comparing the
processes for selecting nuclear waste sites in the UK and Sweden. It is our purpose here to
reflect upon the benefits, shortcomings and potentials of this methodology for stretching
policy implementers.

TS is a methodology to make possible the effective contribution of a wide variety of
participants to the discussion of a key systemic issue. It is a non-hierarchical approach
which allows participants to offer the best of themselves to the discussion of the selected
issue. The protocols for TS have been introduced elsewhere in this report. Here we assume
the reader is aware of the methodology and concentrate on its use.

Our discussion of transparency made apparent the need to create effective communication
channels between the communities where siting studies for nuclear waste disposal have
been proposed and the implementer. The discussion of roles for the regulators made it clear
they had to create the conditions for the communities to increase their appreciation of
nuclear waste issues in order to stretch the implementer.

In the end it is the long-term viability of these communities that is at stake. They need to
articulate key questions for their future concerning whether a deep repository is acceptable
in their territory. For the purpose of generating these question TS is a valuable
methodology. Often these will be questions in need of expert study after the local meetings
have taken place.

Communities need to balance the short term benefits produced by the siting of the deep
repository in their territory against the potential long term risks and problems of its
operation in that location. Each community is unique and therefore needs to handle this
balancing act independently of the other communities. This being a key decision for their
future it must involve all those with relevant knowledge. This decision cannot be left to a
few municipal officers and local activists. TS offers a way of managing the decision
process, of increasing its robustness. As a natural by-product of this process, assuming
good communication channels between the community and SKB, the community will be
stretching the implementer.

The community needs to answer an opening question like "what kind of community will
our grand-grand children enjoy should we accept today the siting here of a nuclear waste
repository?"

The discussion of this opening question may involve the production of other questions for
experts to answer to the best of their knowledge. This is the process that TS may help to
articulate. In the first place it will be necessary to work out who are the best representatives
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of the 'outside and then' (long term) and the 'inside and now' (today) for this community,
focused on nuclear waste issue. In order to support effective checks and balances, it will be
important to balance the representation of both perspectives. It is not advisable to have too
many people concerned with either view at the expense of the other. Either extreme will
produce a biased appreciation of the issue and therefore poor outcomes for the community.
Often, people from outside the community may be invited to join the debate in order to
reduce a perceived imbalance. These representatives will be invited to join in a
'syntegration' in order to discuss the opening question as stated above, and produce 'final
statements of importance'. In fact, initially, the purpose of these debates (i.e. syntegrations)
should not be to make a decision but to produce questions for independent experts to handle
in their laboratories. Based on this methodology the community should produce robust
views and also questions relevant to nuclear waste, taking into account both the present and
the future, for the implementers to ponder and answer. This is part of the stretching
process!

Indeed the communities may get involved in future syntegrations once the implementer
offers its considered views in response to the earlier questions and the research outcomes.
In this case again the participants need to offer a balanced perspective of the present and
future for the community.

At one stage it may be necessary to consider the situation from the national perspective.
Again it is necessary to select participants with a view of the present and future, but this
time, of the whole country.

Therefore we are talking of a number of'conversational' processes running in parallel, with
the purpose of supporting the stretching of the implementer (at different structural levels)
and also with the purpose of developing an appreciation of the individual communities'
futures. It should be apparent, based on the notion of recursive organisations, that in the
earlier parts of the stretching the valid debating counterparts for the communities are likely
to be the KBS-3 teams in SKB, responsible for the siting studies. Later on, the debating
counterpart for the national issue (ie. the siting issue relevant to the country as a whole) is
SKB.

TS is costly to run and requires adequate human resources to get good results. Moreover, its
use should be seen as part of a larger processes, in this case concerned with the long term
viability of the concerned communities, and also, to some degree, with the viability of the
country as a whole. Therefore, it makes sense to see its use as part of the overall process of
increasing the transparency of the nuclear waste siting decision process.

TS is a methodology for structuring the effective participation of a wide range of
participants. It offers a way of producing knowledge and integrating a wide range of views,
however in itself it will not produce the desirable stretching. Additionally it is necessary to
create effective communication channels between the implementers and their stakeholders.
This is necessary for realising the full scope of syntegration.



49

7 PROCEDURES FOR INCREASED TRANSPARENCY

7.1 The legislative framework

In chapter 2 we described the ideas behind the RISCOM Pilot Study with transparency in
risk assessment as the main issue of concern. We recognised that factual issues, normative
issues and stakeholders' authenticity are equally important aspects. In chapter 3 we
introduced the systemic roles of SKI/SSI in the nuclear waste management system
(NWMS). This was further developed in section 6.4. It was found that SKI fulfils several
roles in the NWMS, and that it is important that individuals within SKI/SSI are aware of
their different roles and are sensitive to the needs of each of them. In particular, we have
emphasised the importance of the role to guard and support the development or "stretching"
ofNWMS.

In this chapter we will put our insights into the context of the present situation of the
Swedish nuclear waste programme. The Nuclear Activities Act gives the SKB Company
the full responsibility for the safe management of the nuclear waste, including finding safe
methods and safe sites. The legislation also stipulates procedures for societal control of
SKBs programme:

1. According to the Nuclear Activities Act (NAA), SKB must every third year present a
research and development (R&D) plan. SKI and KAS AM then review the R&D plan
before the Government takes any decision on possible new directives for SKB. As part
of the review, SKI sends the R&D Plan for comments to a large number of
organisations.

2. There is a requirement for an Environmental Impact Statement (EIS) in both the NAA
and the Natural Resources Act (NRA). The EIS will thus be a common basis for
decision for the two acts. Even if the legislation does not specify a procedure for how
the EIS should be produced, there is consensus among key stakeholders that there
should be an Environmental Impact Assessment (EIA) process that includes public
participation.

3. Nuclear installations must be approved according to a number of laws, predominantly
the NAA and the NRA. SKI undertakes the review and recommends a decision to the
Government in accordance with the NAA. The host municipality has the right to veto
according to the NRA. A veto may, however, be over-ruled by the Government under
specified conditions.

7.2 The EIA process as a channel for stretching

The above described three processes of R&D review, EIA and licensing all have elements
of "stretching" SKB. In the R&D review a large number of organisations, including
academic institutions, municipalities and environmental organisations, give their comments
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to SKI, and KASAM makes an independent review. The licensing function of SKI/SSI can
also be seen as a "stretching" function, especially if it creates debates between those with
the "here and now" and those with the "outside and then" perspectives. Here, however, we
will focus on the EIA process, since recent developments seem to indicate that it is well
suited as a tool for stretching SKB, especially from the point of view of the local
communities, and since it shows a high degree of flexibility and adaptivity.

In 1994 the EIA Forum in Kalmar County was created at the initiative of Oskarshamn. This
was the starting point of an innovative procedure, which has showed both robustness and
flexibility (K. Andersson et.al., 1995). Robustness comes from the mutual need of the
participating stakeholders to have a forum for structured discussions in which each
stakeholder can participate and still keep an independent position. In the design of this new
process it was important to maintain a high degree of flexibility in order to accommodate
needs and situations that emerge during the course of the process. The main features of this
EIA process as it now stands were summarised in the Shap Wells report as in Table 7.1.

Table 7.1 : The structure of the EIA process in Kalmar county

Phases in EIA
process

Phase 1
EIA pre-study

Phase 2
Implementers work.

Continued EIA
process

Phase 3
Final phase of EIA =
First phase of
licensing

Actors

All stakeholders *

Implemented

All stakeholders.

Regulator interacting
with community.

Activities

Meeting with EIA
forum**. Meetings,
hearings etc. on the
local level.

Project work.

Hearings, seminars
etc.

Review and decide.
Hearings.

Product

Advice on EIA
document.

Licence application.

Understanding.

Improved licence
application.

* Stakeholders include implementer, regulator, county, municipality and the public
** EIA Forum: A group of representatives from each stakeholder
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The table shows three phases in the EIA process and the actors, activities and products of
each phase. The EIA Forum was created for the purpose of an EIA pre-study for an
encapsulation facility but has also taken part in the EIA process for an enlargement of
CLAB. For the planned encapsulation facility the Forum has produced a Planning Report ,
(EIA-Forum in Kalmar County, 1996) which describes the issues raised by such a facility
and indicates which issues are especially important for SKB to include in the EIS. One can
say that the Planning Report gives SKB advice on the content of EIS. It is now (in phase 2)
up to SKB to carry through the investigations they consider necessary for an application.
While they do that, the EIA Forum can continue with activities aimed at further building
the insights of stakeholders into crucial issues.

Once SKB have done their investigation and submitted an application, the formal licensing
process (according to NAA and NRA) takes over. As an intermediate step the SKI/SSI has
recently proposed that a hearing should be arranged with the purpose to see whether there
are still gaps in the application. If gaps are found SKB has the opportunity to provide an
improved license application. For the encapsulation facility this phase is still some years
ahead. The procedure, i.e. the hearing in the intermediate phase between EIA and licensing,
has however been tested in licensing the SKB application to enlarge CLAB.

The EIA process as described here, has been found a promising framework for stretching
SKB. The reason is that the process itself leaves freedom for a variety of activities during
the three phases. There have been meetings in the EIA Forum, special public meetings with
the municipality council, seminars and hearings etc in Oskarshamn. When the EIA process
in Oskarshamn was extended to include the feasibility study for a repository, the variety of
activities increased to include local working groups in certain areas.

The SKI/SSI participate in some of these activities on a regular basis, especially the EIA
Forum. In other instances, they participate when they are asked to do so by the community.
In our systemic terms they thus support the stretching of SKB. With reference to the
learning gained from the Shap Wells meeting, this seems to be an important role for the
regulators. It was concluded at that meeting that the regulator should take part in the
process, and from an early stage.

7.3 Contributions from RISCOM

In section 6.2 it was emphasised that we need to build 1) procedures to increase the
stakeholders' appreciation of issues, and 2) channels for stretching SKB. What has been
described above is good progress from this point of view. The RISCOM Pilot Study gives
two contributions to this development. Firstly, it puts the activities into a consistent
framework from the systemic point of view. Secondly it shows avenues for further
development. One possible channel for stretching, which has been applied in the Pilot
project -Team Syntegrity - has already been described in chapter 4 and section 6.5. Team
Syntegrity is a methodology for structuring the effective participation of a wide range of
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participants. It offers a way of producing knowledge and integrating a wide range of views.
It is a non-hierarchical approach, which allows participants to offer the best of themselves
to the discussion of the selected issue.

However, Team Syntegrity is a tool that should not be used on regular basis for discussions
on similar matters. It is relatively costly to run and requires adequate human resources to
get good results. Furthermore, it is in itself not a process that is transparent to people
outside the group of participants. Therefore, it should be seen as part of the overall process
of increasing the transparency of the nuclear waste siting decision process. Other
communication channels are also needed.

One means for communication - Dialogue - has been tested earlier by SKI in the Swedish
programme. By the concept of "Dialogue" we mean informal meetings, possibly in the
format of simulated procedures that were used in the earlier Dialogue Project. In the present
stage of the nuclear waste programme one can not expect Dialogue to play a role as a
stretching channel but rather as a means for improving stakeholders' pre-understanding of
how issues will be treated in the "real" process. For other programmes, where the
communication channels are not as well developed as in the Swedish programme, the
original Dialogue idea may be even more important.

The Dialogue project ended in a simulated hearing about an SKB application for building a
repository. Now, as was discussed in section 7.2, hearings have been introduced as a
procedural link between EIA and licensing. Still it remains to design hearings so that they
best serve the purpose of transparency. From the Cumbrian inquiry we learn that public
inquiries are good for testing the authenticity of stakeholders and their experts. However,
we also learn that too adversarial an approach could be counterproductive to
communication between stakeholders. Furthermore, the inquiry format is not automatically
effective in clarifying what are the factual and what are the normative issues. It therefore
seems that hearings in the Swedish environment should be carefully designed to take into
account the best of the inquiry system but to avoid some of its negative characteristics.

In summary we seem to have a number of procedures available for use as stretching tools.
Some of these procedures are already in place, others now being introduced need to be
developed further, and some have not yet been tested. Table 7.2, which builds on
experiences from Oskarshamn, illustrates how the procedures can be used for different
functions at different structural levels.

The table gives an idea of which of the procedures may be best fitted for the stakeholders'
own use in increasing their understanding, and which ones should be good stretching
instruments. The NWMS, Siting and Expert Investigations columns refer to the three levels
of recursion that were discussed in section 6.2. The first two activities consist of the EIA
process at the national and the regional level. Particularly in the case of the regional EIA
Forum, they can be seen as the umbrella activity for the other activities shown further down
in the table. Procedures 3 and 4 relate to the local EIA activities in Oskarshamn where the
municipality council is the reference group for the EIA process and where local study
groups on certain areas have been established.
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The intention with the table is not to show "a final solution". Rather it opens up a debate on
the use of different procedures on different levels. We suggest that this debate could take
place as part of a possible continuation of the RISCOM project.

Table 7.2 : Means for a municipality to stretch SKB, thereby providing transparency

PROCEDURE

1. National EIA Process

2. Regional EIA Process

3. Municipal Council Meetings

4. Local Study groups

5. Hearings

6. Dialogues

7. Team Syntegrity

NWMS

2

1,2

2

1

2

1

1,2

SITING OF
REPOSITORY

2

1,2

2

1

2

1

1,2

EXPERT
INVESTIGATIONS

1,2

2

1,2

2

1

1: Increasing stakeholders insight
2: Building channels for stretching
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7.4 El A strategies

One complicating factor in the decision process, discussed in section 3.2.2, is that the
Nuclear Activities Act on the one hand and Natural Resources Act, supported by EIS
requirements, on the other hand introduce two different approaches to siting. The NAA is a
satisficing decision processes requiring an "acceptable solution" whereas NRA and EIS
follow an optimising decision process looking for the "best alternative"17. In the UK case
study we find exactly the same situation with the Planning System seeking for a best site
and the nuclear safety regulations only requiring an acceptable site. The two decision
processes have different purposes and should therefore be regarded as complementary
rather than contradictory. However, as the UK case study has clearly illustrated, awareness
of the two types of requirement is an absolute necessity throughout the entire EIA and site
selection process.

In Sweden, SKB has identified a number of site selection factors in four groups:

• Long-term radiological safety
• Technology
• Land and Environment
• Society

We can conclude that the first group of factors is a special category because it relates to
both the satisficing and the optimising process, whereas the other groups only belong to the
optimising process. In practice, the NAA licensing comes later than site selection. One
possibility to resolve the situation would be to select a site by optimisation using only the
last three factor groups, on condition that the selected site has good potential to fulfil NAA
licensing. This would, however, probably be seen as unreasonable because "safety comes
first". It may also be in conflict with the principle of optimisation of radiation protection.

A second alternative would be to neglect all other factors besides safety in the site selection
process. This alternative may also be found unreasonable, in conflict with optimisation and,
perhaps most important, impossible to implement in practice. In conclusion, all the four
groups of site selection factors, including safety, need to be used in an optimisation process,
conditioned by safety. Clarification of how this should be done seems to be an important
transparency requirement, which in fact has been emphasised by a number of bodies, such
as the municipalities, KASAM and SKI.

Obviously all the four groups of site selection factors include both factual and normative
issues, and certainly their practical use in site selection involves normative judgements
irrespective of decision method (quantitative as in the UK MAD A exercise, or more
qualitative). Even the seemingly objective risk concept (in the first group of factors) has

17 Vlek (1996) discusses these two decision approaches but also a third one, called "rewarding", which aims at
a positive outcome of a more or less pre-determined decision. In our case this would mean compensating
stakeholders for negative consequences of a repository. However, for Sweden this does not seem to be a
realistic decision model
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many underlying dimensions. Vlek (1996) has grouped them into eleven categories, see
Table 7.3. Clearly how to weigh them for site selection is a matter of norms and values, not
to mention the inclusion of the other three groups of factors.

Table 7.3 Basic dimensions underlying perceived risk (Vlek, 1996)

1. Potential degree of harm fatality.
2. Physical extent of damage (area affected).
3. Social extent of damage (number of people involved).
4. Time distribution of damage (immediate and/or delayed effects).
5. Probability of undesired consequence.
6. Controllability (by self or trusted expert) of consequences.
7. Experience with, familiarity, imaginability of consequences.
8. Voluntariness of exposure (freedom of choice).
9. Clarity, importance of expected benefits.
10. Social distribution of risks and benefits.
11. Harmful intentionality.

The MADA18 analysis, leading to the selection of Sellafield as the preferred site, had
similar site selection factors as SKB in the Swedish process. Nirex assigned weights to all
the factors and arrived at "the best site". However, it was demonstrated during the inquiry
that another weighting could lead to another site. One could thus say that value judgements
were hidden in a seemingly technical assessment. An alternative approach could have been
to use the MADA tool to illustrate what different value systems would lead to in terms of
site selection. One could also use a more qualitative approach with "Value Matrices", i.e.
listing the normative properties of different alternative choices in a table format. Then the
implementer's value system leading to a proposed site would be transparent.

This discussion leads to a strategic problem in the EIA process, relevant for siting but also
for other aspects such as the choice between alternative methods to handle the waste. The
purpose of the first phase of EIA (see Table 7.1) is to give the implementer advice on the
contents of EIS, i.e. what are the relevant issues to be considered. The EIS must include a
number of alternatives. Each alternative may reflect different normative preferences. The
core of transparency is that both factual issues and values must openly be "on the table".
However, from a strategic point of view this could be handled in two different ways:

18 Multi-Attribute Decision Analysis; A quantitative decision analysis method that arrives at a preferred
decision among a number of alternatives based on the importance and values of different factors
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• Approach 1: The EIA process involves the key stakeholders who will be the key bodies
to form the final recommendations to the Government according to NRA and NAA.
They represent the people and should therefore be competent to judge on the normative
issues as the process continues, provided the process is transparent. These are issues
like:

- Should the consequences of an ice age be included the risk assessment?
- Is high dilution a positive factor in site selection?

This alternative means that such issues are decided on during the EIA process, which in
fact may reduce the number of alternatives. Still this may be a transparent approach
provided the EIA process has good stretching tools and provided the process is well
documented so that it is traceable afterwards.

• Approach 2: The EIA process aims at as comprehensive an EIS as possible, especially
with respect to normative issues. This means that the above mentioned issues would
NOT be solved during the EIA process. Instead the basis for decision would include a
larger number of alternatives (compared to approach 1), preferably representing quite
different normative systems. The final decision-maker would then have to decide on
the basis of material that includes not just factual analyses but also normative
alternatives.

In practical life a combination of the two approaches is commonly used, which may not be
to the benefit of transparency. We will not suggest how to solve this issue of how to choose
between the different EIA approaches but only comment on some factors that will affect the
choice:

• The public may find approach 1 more involving (it is more interesting to discuss if a
decision is near in time)

• On the other hand, having to reach decision may build barriers between stakeholders
which has a negative effect on communication and the building of understanding

• The final decision-maker may not find the outcome of approach 1 acceptable according
to his values (or rather, the norms in his society), and the process must be redone.

• On the other hand, the final decision maker may find the outcome of approach 2 too
complicated as a basis for decision
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8 RECOMMENDATIONS

Having analysed the problem of transparency, having studied the systemic roles of the
SKI/SSI and having made comparisons with the UK procedures, we arrive at the following
recommendations to SKI and SSI.

1. By now it is well acknowledged that the concept of transparency includes three equally
important aspects: factual issues, normative issues, and stakeholder's authenticity. We find
that experts' value judgements may appear as normative issues, for instance among their
peer scientists, or be related to their authenticity, for instance in their discussions with
community stakeholders. The roles of value judgements in decision-making need still to be
clearly identified. Certainly they exist in the choice of methods, site selection, performance
assessment etc. In order for concrete discussions and action towards transparency they need
to be demonstrated in an initial effort. Tools like risk profiles of alternatives (or "value
matrices") may support this work.

2. Recent developments in the site selection programme have involved the communities as
new stakeholders in the nuclear waste programme, and they ask for support from SKI/SSI.
This has given them new "customers" and increased the complexity they have to manage.
A dilemma for the regulatory system has then become apparent. If SKI/SSI are too active
and too close to the on-going decision making they may lose their independence as
regulators. On the other hand, if they are too distant, SKB is more likely to commit large
amount of resources before any checks and balances take place.

The UK case study and our own systemic analysis conclude that the regulator should take
part in the process, and at an early stage. Though this supports SKI/SSI current policy it
also points to the need to further study how to balance effectively the regulators'
independence with their need to influence the on-going decision process.

3. The analysis has identified several systemic functions of SKI/SSI in the nuclear waste
management programme. As licensing authorities SKI/SSI contribute to the societal control
of SKB. SKI has also a function by giving recommendations to the Government on the
nuclear waste fund fee. Furthermore, SKI/SSI must see that the SKB develops an effective
intelligence function in order to respond to the stretching that comes from other
stakeholders. Additionally, SKI/SSI must for their own sake develop capacity to look
proactively ahead from present day conditions and also outwards to the regulatory
environment. Finally, from the perspective of the policy function the regulators' role is to
monitor the quality of debates forming policy and to make policy recommendations to
Government.

Already awareness within SKI/SSI (and among other stakeholders) of these roles is to the
benefit of transparency. Furthermore, SKI/SSI may have to review how the different
functions are being carried out. This is particularly important when SKI/SSI are dealing
with issues affecting multiple stakeholders.
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4. A key element in building transparency is to create mechanisms for stretching the SKB
activities. In particular, a good deal of effort is required in order to make more effective the
communications between SKB an other stakeholders, including communities and SKI/SSI.
Transparency requires organising these communications for all the SKBs primary activities,
at different structural levels. Indeed, in chapter 6 we concluded the need to differentiate
communications between relevant stakeholders at the three levels of expert investigations,
repository siting, and the total nuclear waste management system.

5. Environmental Impact Assessment (EIA) can be the umbrella under which most of the
stretching activities take place. EIA is a lead process for public participation and for
harmonising the two types of decision processes required by the Nuclear Activities Act and
the Natural Resources Act.

6. The Pilot Study has explored various channels for stretching. Some of these are already
in place, others now being introduced need to be developed further, and some have not yet
been tested. SKI/SSI have introduced hearings as a new tool in the licensing process. The
UK case study supports this as hearings can enhance transparency, especially with respect
to the authenticity of stakeholders and their experts. However, one should avoid building
procedures that lead to adversarial relations , which would make the stakeholders act more
strategically than communicatively (in order to "win the case"). The UK case study also
shows that the inquiry approach does not automatically provide a good framework for
clarifying normative issues. Hearings thus need to be carefully designed to serve this
purpose.

7. The Pilot Study applied Team Syntegritv as the key method to compare Swedish and UK
procedures. The experience is that the methodology makes possible the effective
contribution of a wide variety of participants with different viewpoints to the discussion of
complex issues. It is a non-hierarchical approach, which allows participants to offer the best
of themselves to the discussion of the selected issue. Team Syntegrity is thus one tool that
can be used in a mix of conversational processes running in parallel, with the purpose of
supporting communities and stretching SKB.

8. The Dialogue Project was a successful attempt to find a means to improve
stakeholders' pre-understanding of how issues will arise in the licensing process.
Continued Dialogue efforts - informal meetings, simulated procedures etc - in the
present stage of the programme should also be a suitable means for building knowledge
and confidence between stakeholders.

9. All the above mentioned "stretching channels" can be used within the present legislative
system of the Nuclear Activities Act and the Natural Resources Act. In addition, it may be
of value to look further into the licensing process and the legal requirements in order to see
how transparency eventually could be grounded more firmly in legislative support. The
possible consequences of the Environmental Code, now introduced into the legal system,
should be analysed. This has, however, been beyond the scope of the Pilot Study.
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10. The Pilot Study has shown that comparisons between procedures used in different
countries give fruitful results. Even without changes to the legal systems it may be possible
to introduce attractive features of procedures in other countries. Continued work with
similar approaches as in the Pilot Study in a broader international context would probably
give new possibilities for cross-fertilisation. It is also essential to see the Swedish
development in the context of the European Union, considering e.g. the EIA Directives.

11. Finally, it needs to be acknowledged that transparency is an issue in a much broader
decision making context than just the nuclear area. The nuclear sector would most probably
benefit from interaction with other areas, such as other environmental problems and risk
assessment in general.
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