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7 Distributive versus procedural justice

in nuclear waste repository siting

Pius Krütli, Kjell Törnblom, Ivo Wallimann-Helmer,
and Michael Stauffacher

7.1 Introduction

When civil use of nuclear power was introduced in the late 1950s, it was meant

to provide current and future societies with positively valued resource electri-

city. Decades later it was evident that electricity production in nuclear power

plants produced harmful nuclear waste as a by-product. In contrast to electri-

city, nuclear waste is negatively valued. Strong resistance against potential

repositories for nuclear waste emerged when implementers initiated site selec-

tion processes and site exploration. The reasons for opposition were manifold:

inappropriate top-down decision-making procedures (e.g. Rosa and Clark

1999); perceived high risks of radioactive leakage (e.g. Slovic 1987); lack of

trust in implementers in particular (e.g. Kasperson et al. 1992); fundamental

opposition to the use of nuclear power in general (e.g. Rosa and Freudenberg

1993); violation of ethical norms (e.g. Shrader-Frechette 2000); values (e.g.

Sjöberg and Drottz-Sjöberg 2001); and the so-called NIMBY (Not In My

BackYard) attitude (e.g. Kraft and Clary 1991).

Justice issues emerged during the early stages when people realized that safe

storage of nuclear waste is very problematic and cannot be easily resolved.

Justice in its distributive sense concerns questions about what is a fair share of a

particular (tangible or intangible, positive or negative) social resource that is

allocated or exchanged. The focus can be on intergenerational and/or intragen-

erational justice, which, in turn, represents a mismatch between the outcomes

of the profiteers of nuclear energy and the affected future generations (Shrader-

Frechette 1980; Kasperson 1983; KASAM 1988), as well as between the

outcomes of the profiteers and parts of the present generations.

Procedural justice issues were mostly neglected until the 1990s, when

responsible institutions began to realize that open-ended, transparent, stepwise,

and participatory processes were indispensable prerequisites to making pro-

gress in finding geologically suitable sites (e.g. National Research Council
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2001). The handling of nuclear waste needs technical and managerial skills to

secure safe storage in appropriate facilities. Further, it is impractical or impos-

sible to distribute the waste equally or equitably among the members of a given

society. Thus, given that nuclear waste is not very amenable to a just distribu-

tion, the question instead arises if and to what extent a fair site selection

procedure may affect perceptions of distributive justice.

The purpose of this chapter is to shed light on justice issues by focusing the

relation between procedural and distributive justice issues, theoretically as well

as empirically. For this purpose, we use the example of nuclear waste repository

site selection processes in Switzerland. The chapter is organized into six

sections. Section 7.2 contains an overview of discussions about distributive

and procedural justice in social psychological and normative research.

Section 7.3 provides the reader with information about radioactive waste

management and its pertinent and emerging justice issues. Section 7.4 reviews

evidence of procedural and distributive justice controversies in the context of

repository site selection processes in Switzerland. In Section 7.5, findings are

discussed from both social psychological and normative perspectives.

Section 7.6 concludes the chapter with some theoretical and practical

implications.

7.2 Distributive and procedural justice

Social psychological justice research makes a distinction between two major

domains: distributive and procedural justice. Distributive justice refers to the

evaluation of the outcome of an allocation process, and procedural justice

concerns the allocation process itself. Similarly, in normative theory there is

a distinction between a procedural and a substantive understanding of justice.

Theories of the first kind argue that any outcome of a fair allocation procedure

is just. In contrast, according to substantive theories of justice the distributive

outcome is the main concern of justice.While social psychological theories and

research results are designed to show under what conditions distributions are

subjectively perceived as just, normative investigations aim at vindicating

distributions as just.

The social psychological approach to distributive justice is a development

based on exchange theory (Thibaut and Kelley 1959; Homans 1961; Blau

1964). Exchange theory focuses on the initiation, maintenance, and termination

of social relationships. In this view, people form and maintain relationships

because they find it rewarding to do so, based on the types and amounts of

reward they receive and provide in return. The relationship is often terminated

when one (or more) of the exchange partners is under-rewarded, becomes

dissatisfied, and/or experiences injustice. This insight contributed to the devel-

opment of equity theory (Adams 1965), which focused on the perceived

120 Pius Krütli, et al.
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similarity or dissimilarity between the ratios of outcomes to inputs for two

persons. Equity exists when the ratios are perceived to be similar and inequity

when not. Thus, a situation is viewed as equitable if person P’s inputs of 20

hours of work are awarded $1,000 and person O receives $500 for 10 hours of

work. Although P’s and O’s inputs are not equal and their outcomes are not

equal, their respective hourly pay is equal, namely $50/hour. This principle can

be traced back in history to Aristotle and his primary formal justice principle of

“proportionate equality” (2012).

Elaborations and a more encompassing view of distributive justice occurred

when social psychological researchers began to realize that justice is multi-

faceted, i.e. may be conceived in terms of many additional principles than

equity (e.g. Deutsch 1975; Leventhal 1976; Mikula 1980; Törnblom and

Jonsson 1985). In particular, two additional principles, equality and need,

became the focus of theory and research. Thus, equity, equality, and the need

principles were considered the major distributive justice rules.

These three rules or principles of just distribution find their equivalents in

normative theory and are justified in normative justice research. Egalitarian

theorists, in particular, claim that “there is something which justice requires

people to have equal amounts of” (Cohen 1989: 906).1 Equal distribution is

considered the default option that underlies all distributive issues. It is the only

distributive outcome not in need of justification, since all human beings have an

equally legitimate claim to the social resources to be distributed. Thus, any

deviation from equal distribution requires justification, which, in turn, may

assume different forms. Option luck, for example, may justify unequal out-

comes (Dworkin 2000). Other justifications could be arguments from need or

desert and equity, respectively (Tugendhat 1993). Arguments referring to

needs, however, must not necessarily be constrained by a presumption of

equal distribution. So-called sufficientarians argue that an individual is more

in need the more her social and economic circumstances are below a level

sufficient to allow a decent human life or meeting basic needs (e.g. Casal 2007).

Equity entitlements, on the other hand, can be evaluated against a standard of

desert. All who contributed to a common good deserve as much benefits as is

appropriate in accordance with their contribution to the produced outcome (e.g.

Miller 1999). As such, these conceptions of the three principles of just dis-

tribution, as legitimized in normative theory, mirror their conceptions in social

psychological research.

Social psychological discussions focusing on procedural fairness emerged

in the early 1970s. Thibaut and Walker (1975) investigated the differences

1 If it is accepted that justice requires equality of something then one of the most important tasks is
to define the currency of justice. Cohen, for example, proposes to equalize access to advantage.
Others argue for equalizing resources and still others for equality of capabilities (cf. Sen 1992;
Dworkin 2000).
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between adversary (US system) and non-adversary (European tradition) trials.

They found that a trial where judge and jury were two distinct bodies was

perceived as fairer than a system where the dispute resolution process leader-

ship and decision-maker were in the hands of one and the same person. In other

words, it is not only the fairness of a distributive outcome but also the

procedural conditions under which an outcome is accomplished that enhances

its acceptance.2

Studying the interaction between procedural and distributive justice, social

psychological justice scholars are still trying to determine (1) under what

conditions justice evaluations are based on the distribution of outcomes, and

under what conditions evaluations are based on the procedure (i.e. the decision-

making process by which the distribution of outcomes was accomplished), and

(2) when both the distribution and the process are relevant and salient for an

overall judgment of fairness, if one of the two is more important than the other

or if they are equally important. When both are relevant, some researchers

suggested that a procedurally just allocation (i.e. when the person is given a

voice in decisions) may mitigate reactions to an unfavorably unjust distribution

(the “fair process effect” – see Folger et al. 1979). However, these two aspects

of justice are frequently interdependent, and the significance of each will vary

with the situation to be judged (e.g. Sweeney andMcFarlin 1993; Brockner and

Wiesenfeld 1996).

For some reasons, the interdependence of distributive and procedural justice

has not received much attention in normative theory. In fact, the commonest

normative theories of justice are divided into procedural and substantive out-

come oriented views while neglecting the respective other part of justice in the

sense that it only receives “instrumental” attention. In Rawlsian terms (Rawls

2005), pure procedural views of justice argue that it is the fairness of a

procedure and only its fairness that makes a distributive outcome just.

Libertarians argue that any distributive outcomes resulting from fair conditions

for the exchange of social resources must be accepted as legitimate (e.g. Nozick

1974). Outcome oriented normative theories of justice, by contrast, argue that

the goal of any distribution should be a state of affairs that can be judged as just

according to one or several principles of justice (as mentioned above).

According to these theories, allocation procedures play a minor role in the

realization or approximation of this goal (Miller 1999; Rawls 2005). In con-

sequence, the fairness of procedures is predefined by the just outcomes to be

reached, but they have no value independent of the just outcome – which is in

sharp contrast to what social psychological discussion suggests (cf. Lind and

Tyler 1988).

2 For a more comprehensive analysis of procedural fairness, see Lind and Tyler (1988).
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Viewed from the perspective of substantive theories of justice, this does not

mean that the fairness of a procedure cannot be assessed independently of the

outcome to be reached. Proponents of outcome oriented theories of justice would

likely side withMiller (1999) who argues that an allocation procedure is fair only

if it may be characterized by the following four features. First, it must ensure

equal consideration of all claiming a social resource. A procedure would be unfair

if it were biased against some claimants but not others. Second, a distributive

procedure is fair under the condition that it uncovers all relevant and only relevant

information for the social resource to be distributed. If a distributive procedure

only considers part of relevant information to reach a just outcome, it is ill-suited

to reveal how a social resource should be distributed. Third, it must be transpar-

ent. A fair procedure must make accessible to all the rules and criteria applied to

distribute the social resource in question. Fourth, it must display adequate respect

for individuals considered as claimants. A procedure might lead to a just outcome

but make it necessary that individuals reveal humiliating facts about their current

state of affairs. All these features are in line with what social psychological justice

theory suggests (e.g. Leventhal 1980).

A further and more or less neglected aspect of justice in normative theory has

been proposed by Törnblom and Vermunt (1999). Their Total Fairness Model

integrates outcome valence (positive or negative) as a third factor (besides

procedural and distributive fairness) that may affect people’s fairness judg-

ments. The distributive (DF) and procedural fairness (PF) factors were dichot-

omized into fair versus unfair (+DF vs. −DF and +PF vs. −PF) and outcome

valence (OV) into positive versus negative (+OV vs. −OV). This facet design

allowed eight situations to be generated and then rank ordered in terms of likely

subjective justice perceptions ranging from the most unjust situation (−DF/

−PF/−OV) to the most just situation (+DF/+PF/+OV).

Regardless of scholarly disputes in both social psychological and normative

(social) justice research, we argue that the distinction between distributive and

procedural fairness is pertinent in the context of many social issues such as

nuclear waste disposal. We now turn to this issue in more detail in Section 7.3.

7.3 Nuclear waste management featuring justice issues

Three types of justice issues are especially crucial in discussions of nuclear

waste siting. (1) Intergenerational justice, i.e. a proactive (rather than reactive)

distributively just allocation of risks and benefits to present and future

generations.3 This entails short and mid-term operational and managerial con-

siderations (e.g. operation, monitoring, and closure activities that are needed

for decades to come – up to hundreds of years after a complete shutdown of

3 On intergenerational justice, see also Chapter 6.
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nuclear power plants), as well as assessments and considerations of long-term

risks with potentially leaking repositories. (2) Intragenerational justice refer-

ring to (a) an uneven distribution of waste within a given society based on

safety-technical constraints, i.e. issues of distributive justice, and (b) the site

selection processes to find the best (safest) site, i.e. issues of procedural justice.

Intergenerational problems will remain as long as the waste is there, but this

problem is not the focus of this chapter.

For safety andmanagerial reasons nuclear waste has to be stored centrally. This

might be considered unfair from a moral standpoint, concerning distributive

justice, as all members of a given society benefit equally or equitably from

electricity produced in nuclear facilities, while a minority is forced to shoulder

the burden of waste disposal. If all have equal access to a social resource, they

should also shoulder the burden of its negative externalities to an equal amount

and if some consumemore of a social resource they should paymore to neutralize

negative by-products.4On the other hand, it could be argued that centralization is

the most efficient solution and minimizes burdens and risks for the greater

number of people (utility principle). But whether it can be justified to overturn

justice issues in the name of overall aggregate utility is a question which many

and most prominently Rawls answered in the negative. If all members of society

have to be viewed as having equal rights then it is illegitimate to discriminate the

rights of some in the name of the greater utility for all (Rawls 2005). Thus, how to

find the “best” host site, given several geologically favorable areas, is an issue of

not only technical importance but of procedural justice as well, because a large

part of the problem has to do with the process of making a decision about the

allocation (siting) of the waste. It means weighing greatest utility (minimized

burdens and risk) for all with concerns of outcome justice. Again the inextricable

juxtaposition of distributive and procedural justice becomes salient.

7.4 Evidence from the Swiss repository site selection processes

In this section we discuss the Swiss site selection approaches with a special

focus on issues of fairness.

7.4.1 Phase I: 1972–2002 featuring the former Wellenberg project

Switzerland started its nuclear waste management program in 1972. First

approaches to find an appropriate site failed. While attempts for low- and

intermediate-level waste failed due to inappropriate top-down management

4 Both these principles are prominent in normative research on climate ethics. While the first
principle is similar to the so-called “beneficiary-pays-principle,” the latter could be identified
with the so-called “polluter-pays-principle” (cf. Gardiner 2004; Caney 2005; Page 2008).
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approaches that faced strong local resistance, efforts in the context of high-

level waste failed due to geological reasons (Flüeler 2006).

A long-lasting process concerning an earlier site named Wellenberg (low-

and intermediate-level waste) in the Swiss Canton of Nidwalden was termi-

nated in 2002. The results of cantonal votes resulted in rejection, despite the

fact that a number of project modifications were executed between 1995 (when

the first voting took place) and 2002 (the year of the second vote). The host

municipality Wolfenschiessen voted in favor of siting twice, while the closest

neighboring municipalities Dallenwil and Oberdorf strongly rejected the pro-

ject twice. An inappropriate process may have contributed heavily to the out-

come. At this time the implementer (Nagra5) was provided with the dual role of

process-owner and technical body. This may have forced Nagra in 1986 to

accept the offer by the Canton of Nidwalden government to extend exploration

activities and reconsider Mount Wellenberg as a potential repository host site

although the Wellenberg was not shortlisted in Nagra’s earlier narrowing down

(Flüeler 2006).

Data from a case study (Scholz et al. 2007; Krütli et al. 2010) conducted in

2006 using multiple methods (media analysis, survey, focus groups, in-depth

interviews) supported the proposition that fairness matters in the context of

nuclear waste siting. A survey in the Canton of Nidwalden (N= 532, response

rate: 31 percent) on radioactive waste issues such as risk/benefit, emotions,

trust, information, attitudes, and fairness, for example, indicated the impor-

tance of fairness issues (see Figure 7.1). Procedural issues such as “transpar-

ency/traceability of procedure,” “alternative site options,” “early and

comprehensive information,” “participation options,” and “means for consul-

tations with alternative expertise” were highly rated (4.04–4.52 on a 5-point

scale, 1 = “not at all important,” 5 = “very important”). Interestingly, there were

substantial differences between proponents and opponents of the repository

project Wellenberg regarding “participation options” and “means for alterna-

tive expertise provided.” This difference may indicate that there are different

views on how much “voice” should be given to concerned people.

Information about distributive preferences regarding how to allocate repo-

sitories (assuming that a number of potential host sites meeting geological

requirements are available) were collected via endorsements of options (items)

such as: “Repository hosted by region with highest electricity consumption”;

“No repository in region already burdened with nuclear power plants”;

“Several repositories spread over a favorable area”; and “Repository in area

with lowest population density.” These four items rated significantly lower

(2.54–3.26 on a 5-point scale, 1 = “do not at all agree,” 5 = “strongly agree”)

(see Figure 7.2) than procedural issues as shown in Figure 7.1. Interestingly, the

5 www.nagra.ch/en
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option “lowest population density” is clearly favored. Yet no significant differ-

ences were obtained between proponents and opponents of a repository.

It is notable that a Swiss-wide survey (N=2,428; response rate: 46%) revealed

the same pattern as shown in Figures 7.1 and 7.2 (cf. Stauffacher et al. 2008).

The most striking result of the survey in the Swiss Canton of Nidwalden,

however, is shown in Figure 7.3. Respondents of the municipality directly

adjacent to the potential host community of a repository, Dallenwil, reveal a

distinct pattern in their perception of the siting process fairness. They consid-

ered themselves significantly less fairly treated and less involved in the proce-

dure than respondents from all other municipalities in the canton. How come?

Participants of focus groups in the case study mentioned above reported

repeatedly that (1) the planned repository would have affected residents of

the community of Dallenwil directly due to transportation and noise during the

construction phase; (2) they would not have received the same attention by the

implementer as the siting municipality Wolfenschiessen; (3) in contrast to

Procedure transparent

and traceable [*]

Inclusion of alternative

sites [*]

Early, comprehensive

information [*]

Concerned may actively

participate in procedure [*]

Means available for

alternative expert opinions [*]

Not at all

important

Opposing

repository 2002

(N = 179)

Favoring

repository 2002

(N = 270)

“What is important to you regarding a fair

decision process in siting radioactive waste?”

Very

important

1 2 3 4 5

Figure 7.1 Survey data from the Swiss Canton of Nidwalden in 2006 on

respondents’ perception of procedural fairness issues in repository siting for
nuclear waste. Source: adapted from Krütli (2007: 63; see also Krütli et al.

2010).
* p <.05 (pairwise t-test, 2-tailed)
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Wolfenschiessen no compensation was foreseen for Dallenwil in the case a

repository would have been built in Wolfenschiessen; and (4) information and

negotiation activities were concentrated to the potential host site

Wolfenschiessen and the capital municipality Stans (Krütli 2007; see also

Krütli et al. 2010).

A final outcome to be presented here concerns the respondents’ perception of

procedural versus distributive justice. A fair process is in general considered

more meaningful than a fair distribution. The item “Any outcome would be

accepted if it resulted from a fair procedure” scored significantly higher than

the other two items (see Table 7.1).

In summary, there is evidence from survey data (as well as from other studies

using local media analysis, focus groups, and in-depth interviews) that fairness

matters. There is even a clear trend in people’s perceptions indicating that

procedural issues are more meaningful than distributive issues in the repository

siting process. The following statement in the questionnaire of a survey

respondent who is an opponent of the repository project may illustrate these

findings: “Only in dialogue with all stakeholders can a solution be found.”

“... a repository were situated

in the region consuming

most electricity”

“... those regions were spared

already hosting nuclear

power plants or other large

infrastructural facilities”

“... several repositories were

erected, [evenly] distributed

over all regions in question”

“... a repository were built

where the fewest human

beings live”

I do not

agree at all

In case of comparable (sufficient) geological conditions:

“Under these circumstances I would hold it fair if ...”

I fully

agree

1 2 3 4 5

Opposing

repository 2002

(N = 176 – 178)

Favoring

repository 2002

(N = 266 – 270)

Figure 7.2 Survey data from the Swiss Canton of Nidwalden in 2006 on
respondents’ perception of distributive fairness issues in repository siting for

nuclear waste. Source: adapted from Krütli (2007: 59).
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Dallenwil

(n = 34)

Wolfenschiessen

(n = 27 resp. 28)

Stans, Oberdrof

(n = 112 resp. 113)

All other municipalities

of Nidwalden

(n = 289 resp.290)

I do not

agree at all

Municipal comparison of opinions “sufficiently involved” und “unfairly treated”,

respectively, in the Wellenberg process (place of residence in 1995)

I fully

agree

1 2 3 4 5

unfairly

treated

sufficiently

involved

Figure 7.3 Survey data from the Swiss Canton of Nidwalden in 2006.

Respondents of Wolfenschiessen’s directly adjacent neighboring
municipality Dallenwil feel less fairly treated and less well involved in the

process. Source: adapted from Krütli (2007: 65; see also Krütli et al. 2010).

Table 7.1. General perception of procedural vs distributive fairness (in the

frame of nuclear waste). Source: adapted fromKrütli (2010: 17). Data are from

a survey in Switzerland (2007) and in the Swiss Canton of Nidwalden (2006) on

the topic of radioactive waste. 5-point scale (1 = “do not at all agree”; 5 =

“fully agree”).

* p <.00 (pairwise t-test, 2-tailed); **p <.00 (pairwise t-test, 2-tailed)

Item

Swiss-wide survey 2007,

N = 2,298

Survey in the Swiss Canton of

Nidwalden 2006, N = 522

Mean SD Mean SD

Procedure does not matter,

outcome has to be fair

3.09* 1.15 3.13** 1.12

Any outcome accepted if

resulting from a fair

procedure

3.67* .95 3.75** .87

It depends: if a lot is at stake

the outcome counts, if not

the procedure

2.77* 1.05 2.82** .97
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7.4.1 Phase II: 2003 until today, new stepwise approach

In 2003 Switzerland changed the Nuclear Energy Act. The new act does not

allow a cantonal referendum for nuclear facilities anymore. Parallel to the

revision of the Nuclear Energy Act and as a further consequence of the events

of Wellenberg, the Swiss Federal Office Energy (SFOE) prepared a new

repository site selection concept. A major change regarding the procedure

concerned the clear allocation of responsibilities. While Nagra, the Swiss

implementer, is responsible for all safety related technical issues, the Swiss

Federal Office of Energy is the responsible body for the (participatory)

process.

This delegation of responsibility consists of a three-stage procedure

over 12 years designed to systematically screen (and narrow down)

geologically favorable areas. The whole procedure is characterized by

the primacy of safety and consultative participation of the regions under

consideration. There are currently six siting regions under consideration

for hosting a repository for low- and intermediate-level waste, high-level

waste, or for both. The major part of Switzerland is out of consideration

due to unsuitable geological conditions (see Figure 7.4). This makes the

realization of distributive fairness very difficult or impossible, making the

necessity of procedural fairness even more salient and pertinent.

The new site selection procedure in Switzerland draws from flaws of the

Wellenberg project and from project failures as well as new approaches in other

countries such as UK, Sweden, and Germany (e.g. AkEnd 2002; KASAM

2005; CoRWM 2006). It is, moreover, guided by recommendations of interna-

tional bodies such as the Nuclear Energy Agency (NEA 2004) and the

International Atomic Energy Agency (IAEA 2003) as well as research institu-

tions such as the US National Research Council (National Research Council

2001, 2003). They all have in common that they consider open, transparent,

stepwise, and participatory site selection processes (i.e. fair procedures) a must

(cf. COWAM 2 2007). Data from own studies may illustrate this.

Two vignette studies using conjoint analysis technique (e.g. Gustafsson et al.

2007) and conducted in 2009 analyzed the importance of three aspects (attri-

butes) of a siting process: procedural fairness (PF), distributive justice (DF),

and outcome valence (OV). The design of the vignettes followed the Total

Fairness Model of Törnblom and Vermunt (1999) proposing that the evaluation

of the fairness of a situation is a function of PF, DF, and OV. These attributes

were represented by three levels (each derived from relevant justice literature,

the siting concept of SFOE, and own insights from previous studies of the issue

at hand): PF (fair, mid-fair, unfair), DF (just, mid-just, unjust), and OV

(positive, mid-positive, negative). This design with three attributes and three

attribute-levels each provides 27 combinations of alternative decision

129Distributive versus procedural justice
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situations (vignettes), representing realistic decision situations of the current

repository site selection process in Switzerland (cf. BFE 2008). A reduced

design comprising nine vignettes represents a sufficient set to be assessed by

participants (cf. Backhaus et al. 2006). Two more vignettes were included to

check the validity of the statistical model. A total of 109 volunteers participated

(Study 1, N=53 people from academia; Study 2, N=56 people from the general

public). Participants ranked all eleven vignettes (see Table 7.2, for an example)

according to their personal preferences. Rank 1 represents the most preferred

vignette while rank 11 represents the least preferred one.

Computation provides estimates of part-worth utilities of all attribute-levels

and the importance of all three attributes (for details see Krütli et al. 2012). Part-

worth utilities of attribute-levels vary positively or negatively from a basis utility,

which corresponds to the average rank of the vignettes. Importance of attributes

corresponds to the range of attribute-levels within the attribute. That is, the greater

the range the more important an attribute is. All attributes sum up to 100 percent.

Results of the two studies showed the same general pattern: Situations (vignettes)

including fair procedures (+PF), just distributive rules (+DF), and positive out-

come valence (+OV) provided positive part-worth utilities and vice versa (see

Table 7.3). While a fair process resulted in highest positive part-worth utility

values (Study 1: 1.04; Study 2: 1.35), negative outcome valence (−OV) resulted in

highest negative ones (Study 1: −1.73; Study 2: −1.77). Negative outcome

valence refers to a situation where no geological repository will be built (waste

will be stored on surface for an indefinite time-range), while new nuclear power

plants will be built and renewable energy will be promoted. Distributive issues

were of minor relevance, while OV turned out to be the most important attribute

Table 7.2. Example of a vignette representing a fair procedure (procedural

justice, +PF), an unfair distribution (distributive injustice, −DF), and a mid-

positive outcome valence (+/−OV). Source: Krütli et al. (2012: 87).

The site selection procedure is well defined and transparent; open and comprehensive information

is provided; the affected population is invited to participate actively in the decision-making

process and may articulate their interests; the affected will be consulted in relevant aspects; a

fund for independent expertise is available.

A site has to be selected out of several regions providing (similar) appropriate safety conditions; in

this final site selection step, population density is the core criterion, i.e. the region featuring the

lowest population density will be selected; the Swiss Federal Council takes the decision.

A geological repository for radioactive waste will be built; the power consumption increases due to

continuing electrification; for that reason, it was recently decided to replace old nuclear power

plants by new ones; simultaneously, renewable energy systems will be funded strongly; no

further import of electricity power is allowed.
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(Study 1: 46.76%; Study 2: 47.51%; see Table 7.3) followed by procedural

fairness (Study 1: 30.38%; Study 2: 34.22%) and distributive fairness (Study 1:

22.86%; Study 2: 18.27%). This means that subjects, as expected, followed the

general assumptions of the Total Fairness Model of Törnblom and Vermunt

(1999), i.e. +PF, +DF, +OV is preferred to –PF, −DF, −OV. Subjects’ rank orders

were most heavily influenced by the valence of the outcome (OV) followed by

procedural fairness (PF), while the fairness of the distribution (DF) was of very

minor (if any) importance.

In a representative survey study targeting the Swiss German population con-

ducted in 2011 (N=3,082, response rate 41%) we replicated the results of the

before mentioned studies. A major goal of the study was to analyze how people

perceive nuclear waste versus hazardous waste6 in terms of risks, trust,

Table 7.3. Major results of vignettes’ studies of 2009 representing

aggregated part-worth utilities of attributes and attribute-levels of study 1

(N = 53) and study 2 (N = 56) and attribute importance. The column on

the very right indicates p-values of t-test (2-tailed) of means of

attribute importance. For further explanations see text. Source: Krütli

et al. (2012)

Attribute

Attribute-

level

Part-worth utilities

of attribute-levels

Attribute

importance [%]

p-valueStudy 1 Study 2 Study 1 Study 2

Procedural

fairness (PF)

Unfair −1.14 −1.24

Mid-fair .10 −.11 30.38 34.22 .32

Fair 1.04 1.35

Distributive fairness

(DF)

Unjust −.34 .05

Mid-just −.13 −.21 22.86 18.27 .13

Just .47 .17

Outcome

valence (OV)

Negative −1.73 −1.77

Mid-positive .70 .76 46.76 47.51 .86

Positive 1.03 1.01

6 Hazardous waste is understood as non-radioactive material which cannot be further used.
Examples of hazardous waste are batteries, heavy metals, fluorescent tubes, metal-bearing
sludge, mineral oil mixture, filter ash from incineration etc. Hazardous waste has to be disposed
at surface sites or in old mines.
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management, information, etc. A number of justice issues were included in the

questionnaire. We used two separate questionnaires, one targeting nuclear waste

and the other hazardous waste. People were asked to rate nine items representing

procedural aspects. All of them scored 3.75–4.45 on a 5-point scale (1 = “not at all

important”; 5 = “very important”). The question was of a general kind (“In

general, how important are the following aspects in a X process?” where X =

political, planning, etc.). Item “clear rules, transparency, traceability” scored

highest (4.45 on a 5-point scale). The high scores for procedural issues, particu-

larly for the item “clear rules, transparency, traceability,” conformed to the results

of earlier studies as presented above (see Figure 7.1). Furthermore, respondents

had to select the most important option (“Which one of the previously mentioned

procedural aspects is, in your eyes, the most important one?”). For both waste

categories the aspect “clear rules, transparency, traceability” was clearly top

ranked with 37 percent of total entries (see Figure 7.5), followed by “decision

rights” (15.9%) and “alternatives considered” (10.9%). This distinct preference

for “clear rules, transparency, traceability” is interesting as it shows that in general

people do not primarily claim “voice” or “decision power” (all of which one can

hear in the field of nuclear waste) in a decision process where safety is most

important and technical issues are pertinent. Likewise it is pertinent that the rules

Balanced composition 
of commissions

Percentage of total entries

Nuclear waste (N = 1,401)

Hazardous waste (N = 1,416)

Clear rule, transparency, 
traceability

Affected people have 
decision rights

Different alternatives 
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Independent 
information available

Common good has priority 
over self-interest

P
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c
e

d
u
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a
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p
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c
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Active participation of 
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Objection rights given

Independent expertise

Waste Type
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Figure 7.5 Survey study of 2011 on the perception of nuclear waste and
hazardous waste issues. Importance of procedural fairness aspects (political

process, planning process, etc.) is shown.
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have to be clear (of how to select a repository), and the procedure has to be

transparent and traceable.

In the same survey people were asked to pairwise compare two situations

(vignettes) of a site selection process including three attributes PF, DF, and OV

on two attribute-levels each. While attribute-levels of PF and DF correspond to

fair/unfair those of OV corresponds to repository yes/no. This design with three

attributes and two attribute-levels each provides eight potential situations

resulting in 28 different pairs to be compared, respectively. Each respondent

was provided with two randomized pairwise combinations (see Table 7.4, for

an example) to be assessed in terms of fairness (“Which situation do you

consider more fair?”).

Computation of aggregated data shows that situations (vignettes) featuring a fair

procedure received top rankings (Table 7.5). Very similar to previously obtained

patterns, a fair process resulted in the highest positive part-worth utility values

(.89/.83, cf. Table 7.6). The most negative part-worth utility (−.89/−.83) lies in the

PF attribute, indicating that under the given design PF is the most important

attribute. While +OV (part-worth utility: .29/.36) represents a situation where a

geological repositorywill be built,−OV (part-worth utility:−.29/−.36) represents a

situation where no geological repository will be built. Distributive issues are,

again, of minor relevance (part-worth utility: +/−.14/ +/−.19). Results also confirm

the general assumptions of the Total Fairness Model of Törnblom and Vermunt

(1999) as shown above. Furthermore, subjects’ preferential rankings of the per-

ceived procedural fairness of the situations clearly overshadow the rankings ofOV.

This is in contrast to the vignette studies described above (cf. Table 7.3). In this

Table 7.4. Survey study of 2011 on the perception of nuclear waste and

hazardous waste issues. The table shows an example of a pair of vignettes to be

evaluated (in terms of fairness) by respondents.

Procedure [unfair]: hardly any rules; little

information available; no options for

participation of affected population; no

budget for independent expertise available.

Procedure [fair]: clear rules; comprehensive

information; affected population has options

for participation; budget for independent

expertise available.

Final selection of site (safety-technically

comparable alternative site regions) [just]:

site meeting different criteria (conflict

potential, ecology, and other infrastructure

facilities).

Final selection of site (safety-technically

comparable alternative site regions) [unjust]:

site with lowest population density.

Deep geological repository [positive]: will be

built (referendum); above ground interim

storage facilities will be closed.

Deep geological repository [negative]: will not

be built (referendum); nuclear waste will be

stored above ground for an indefinite time.

Vignette A: ▯ Vignette B: ▯
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survey study OV was significantly revised. Perhaps the absence of information

about the energy strategy may account for weaker preference for OV.

In summary, there is a clear dominance of the weights assigned to PF over

DF in the context of safety considerations pertaining to nuclear waste disposal.

However, procedural aspects compete with the perceived valence of the out-

come (OV) and contextual factors such as future alternative energy sources.

Survey data from pairwise vignette comparisons are consistent with data from

vignette ranking studies.

7.5 Discussion

The purpose of this chapter was to discuss the significance of fairness issues in

repository site selection processes for nuclear waste. Our major focus was on

how stakeholder endorsements are affected by their perceptions of procedural

and distributive justice as well as by the valence of the final outcome of the

selection process.

Results from the studies described in this chapter strongly suggest that

procedural fairness matters. Data clearly indicate that procedural issues are

perceived to be more meaningful than distributive issues in the context of the

repository siting process. Respondents considered clear rules, transparency,

and meaningful information to be the most important procedural factors ahead

Table 7.5. Survey study of 2011 concerning perceptions of nuclear waste and

hazardous waste issues. Percentages refer to the number of vignettes totally

shown versus selected by respondents. Example: the top ranked vignette of the

nuclear waste frame (fair; just; yes) was selected by respondents in 624 cases

out of total 789 cases (79%) while the bottom ranked one was selected in 146

cases out of total 785 cases (19%). GR = geological repository.

Nuclear waste (hazardous waste)

Preference of

vignettes based on

individual pairwise

comparison [%]

attribute / attribute-level

Procedural fairness Distributive justice Outcome valence

79 (82) Fair Just GR yes

71 (69) Fair Unjust GR yes

62 (60) Fair Just GR no

53 (51) Fair Unjust GR no

33 (38) Unfair Just GR yes

27 (30) Unfair Unjust GR yes

22 (22) Unfair Just GR no

19 (16) Unfair Unjust GR no

135Distributive versus procedural justice



C:/ITOOLS/WMS/CUP-NEW/6150683/WORKINGFOLDER/TAEBI/9781107054844C07.3D 136 [119–140] 14.4.2015 9:09PM

of “voice” and “decision power.” Furthermore, “process violations,” as shown

in the Wellenberg case, tend to have a “long memory,” i.e. people may

remember violations of procedural aspects for a longer time, as compared to

violations of distributive aspects.

A problem-free distribution of nuclear waste can only be achieved if neces-

sary technical safety requirements are guaranteed to be met, no matter which

distributive rule is applied (e.g. equality, equity, need). Thus distributive justice

principles (that determine who is entitled to what and in what amount) are

likely to play a minor role for those concerned with or affected by nuclear waste

issues. However, the site selection process becomes more salient and gains in

importance, especially when a region at the receiving end is forced to accept the

waste for underground storage. Therefore, the perceived fairness of the

decision-making procedure that determines the deposit siting is crucial (clear

rules, comprehensive information, etc.). Safety considerations will guide the

entire process, which, in turn, will affect the perception of procedural fairness.

If one cannot convincingly show in a transparent way that the chosen site is the

best alternative from a safety perspective, the procedure will most probably

be perceived as unfair. This is a tightrope walk inside a highly politicized

battlefield where heated discussions about the civilian use of nuclear energy are

Table 7.6. Survey study of 2011 on the perception of nuclear waste and

hazardous waste issues. Aggregated part-worth utility estimates of attribute-

levels and attribute importance of both framings nuclear waste and hazardous

waste are shown. The utility estimates of the attribute-levels vary positively or

negatively from the basis utility. The total utility of a vignette is calculated

(additively) by the constant and the part-worth utilities of the attribute-levels of

all attributes of the corresponding vignette). Note that attribute importance

sums up to 100%.

Part-worth utility estimate Attribute importance [%]

Attribute

Attribute-

level

Radioactive

waste

Hazardous

waste

Radioactive

waste

Hazardous

waste

Procedural fairness (PF)
Unfair −.89 −.83

67.56 60.07
Fair .89 .83

Distributive fairness

(DF)

Unjust −.14 −.19
10.52 13.80

Just .14 .19

Outcome valence (OV),

geological

repository/disposal

facility

Negative

(No)

−.29 −.36

21.92 26.13
Positive

(Yes)

.29 .36
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carried out. It may well be the case that the intended outcome will not be

reached, even if both the distribution and the procedure are perceived as fair.

Viewed from a normative perspective, it would certainly be a mistake to

derive normative requirements from the empirical results described above, as

an ought cannot be deduced from an is (Hume 2000). Empirical results do not

allow for normative claims about whether or not it is appropriate (e.g. in the

context of social issues like nuclear waste repository siting) to consider proce-

dural justice more important than distributive justice. However, it would also

be unwise to ignore the relevance of procedural fairness for the perceived

fairness of a distributive outcome, especially when distributive justice is not

possible to accomplish.

More generally, normative theory should at least consider the following

three aspects, all fleshing out the context-sensitive interdependence of proce-

dural and distributive justice.

First, since data suggest that in cases where a just outcome distribution is

impossible, a just procedure might increase the likelihood that the perceived

distributive injustice is still accepted. Normative theory should explore under

what conditions it can be argued that this is an option. In the case of nuclear

waste siting, it is considerations of safety or aggregate utility that seem to

make the accomplishment of a just distribution impossible. But whether it is

considerations of safety or aggregate utility alone that account for a situation

in which distributive justice is impossible to accomplish seems to warrant

clarification in the context of normative theory. It seems that normative

theory would benefit from explorations regarding the conditions under

which (e.g. for what kinds of social issues) distributive procedures may be

judged as more weighty than distribution outcomes for fairness assessments

of a situation.

Second, data also indicate that, in the case of nuclear waste siting, it is

important for the acceptance of a distributive outcome that the distributive

procedure (of the decision-making process) is fair, regardless of how just the

outcome is considered. Thus, concerning some distributive issues, it seems to

be necessary to assess what a fair procedure should be independent of what a

just outcome would be. Based on data from the above-mentioned nuclear waste

siting studies, the procedural justice aspects of transparency and traceability

took priority over distributive justice considerations (as, again, distributive

justice was not possible to accomplish). But whether or not, from a normative

point of view, transparency and traceability can always be justified to be more

important than other procedural aspects when defining fair procedures is a

question for further investigation. Thus, the question of what procedural

aspects should become relevant in what kinds of social issues seems to be

another desideratum requiring further and context-sensitive normative

investigation.
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Third, if it is the case that some social issues demand fair procedures,

because a just distributive outcome is impossible, it becomes necessary to

show in what way the respective distributions can be viewed to be normatively

justified. According to libertarians, a fair procedure justifies any kind of dis-

tributive outcome as just. In contrast, substantive theories of justice argue, that

it is only the fairness of a distribution that justifies its acceptability, while the

distributive procedure is merely a means to reach this goal. But since it seems

that only for some issues (e.g. those in which a just distribution is not possible

to accomplish), reliance on procedures alone is justified. Acceptability of the

outcome distribution depends on the social issue at stake and cannot be

determined by framing all questions of justice in procedural or in substantive

terms. Therefore, the nature of normative justification of a distribution is likely

to vary with the social issue at stake. Thus, normative theory should be able to

explain why different social issues require different justifications for a given

distributive outcome.

Taken together, these three points suggest that normative theory should take

into consideration that for some social issues, such as the case of nuclear waste

siting discussed here, it seems prudent to leave it an entirely open question what

a just outcome would be. In other words, we should leave it to fair procedures

rather than any vision of distributive justice to decide outcomes. In the case of

these social issues, fair procedures would only call for as much transparency

and traceability of distributive decisions as possible but leaving it to (technical

or other) experts what the best distributive decision is. In the case of social

issues for which expertise cannot be as distinctively assigned, as in the case of

nuclear waste repository siting, fair procedures would demand that all parties

involved regard each other’s comparable interests as equally legitimate for the

decision made (Scheffler 2015). Viewed from a democratic theoretical per-

spective equal substantial decision power for all should be ensured (Schuppert

and Wallimann-Helmer 2014).

However, as data indicate, these normative ideals may be challenged on the

basis of safety considerations, which, in turn, allow the technocratic approach

more weight. Procedural fairness in the form of an acknowledged (critical)

voice may act as a challenge during the decision-making process of the

technical community. It may therefore contribute to improved safety standards

and to the fulfillment of democratic standards in form of a fair process. From a

long-term time perspective, this is crucial as the “best” current (or intragenera-

tional) solution of the waste disposal problem that meets present-days’

technical and societal needs may also be the best solution for future genera-

tions. Thus, since from an empirical perspective procedural fairness is a

necessary – although not sufficient – condition for the acceptance of waste

storage siting decisions, it becomes important to further explore in what sense it

also contributes to the moral acceptability of these decisions.
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7.6 Outlook

Subjective evaluations of the total fairness of a situation are contingent upon

individual characteristics (age, sex, values, etc.) as well as social, cultural, and

contextual factors. The nature of the allocated resource and the valence of the

outcome (in our case negative outcome) are other factors that may affect

fairness judgments. The specific context/issue relevant to our studies (e.g.

nuclear waste deposit safety considerations) turned out to affect the importance

of fairness considerations. Future studies are needed to map the conditions

under which disagreements and conflicts may emerge about (a) safety con-

siderations; (b) the amount of “voice” (and other procedural factors) that

affected people should be granted in decisions about negative (as well as

positive) outcome allocations; (c) the distributive principles (or their combina-

tions) that are considered most appropriate for the allocation of social resources

that are not divisible; and (d) how the nature and importance of the allocated

resource (and other “contextual” factors) may affect justice conceptions.

A future research program may thus focus on the relative weights and

importance of safety and fairness considerations, respectively, for decisions

about how nuclear waste repositories ought to be selected. We may use a facet

design to exemplify the generation of a systematic and comprehensive research

framework containing a large number of mutually related studies involving

four major variables: (a) safety issues (e.g. transport, repacking, long-term

storage), (b) procedural principles (e.g. voice, transparency, consistency),

(c) distributive principles (e.g. equity, equality, need), and (d) social resources

(e.g. information, services, money). This incomplete set of variables generates

a 3 × 3 × 3 × 3 = 81 factorial design, allowing the construction of a large number

of studies focusing on comparisons of the relative weights of safety versus

fairness, where importance ratings for different combinations of procedural,

distributive, and resource aspects would be compared to importance ratings for

each type of safety consideration.

Further, social psychological theory (what is) and normative theory (what

ought to be) are largely detached from each other. Considering the often

artificial separation between various disciplines (and their mutual isolationist

tendencies), this is understandable. However, various disciplines would benefit

from each other’s viewpoints and accumulated knowledge. We have aimed for

an interdisciplinary research approach in which the represented disciplines are

social psychology, and normative political theory. Our research program may

also be characterized as transdisciplinary in that various stakeholder perspec-

tives are incorporated and contributed to the studies, respectively. Hopefully,

our research may not only make theoretical contributions but also provide ideas

that might benefit attempts at resolving social problems that emerge in the

context of selecting repositories for nuclear waste.
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