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Note
This thesis is a cumulative dissertation consisting of three scientific research contributions
published or under review in peer-reviewed journals. In Chapter 1, I present the context of
this thesis and the different research questions that I address. Chapters 2 to 4 contain the three
individual contributions of the thesis. In Chapter 5, I discuss the different results and
implications of the contributions and present a broader outlook for further research.
For this thesis, I have have made few minor adjustments to the three research articles, for
example the numbering of the paper sections and the captions. The content, the figures and
the tables remained identical as in the published or under review versions.
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Summary
Electricity generation substantially contributes to greenhouse gas emissions and many States
have implemented roadmaps to achieve a transition toward a carbon-free electricity supply.
However, this transition has a downside, which is the increase in transmission lines needed to
balance the intermittent generation of an increasing number of renewable electricity facilities.
This increase in infrastructure is sometimes perceived by some stakeholders as too disruptive,
and they may oppose its development, hindering a timely achieved transition toward fully
renewable electricity. To ease this friction, many scholars assume that providing a better “say”
to affected stakeholders during the planning process, mostly through better forms of
stakeholder participation, can reduce opposition.
Stakeholder participation is Janus-faced: on one hand, it can drastically improve planning
processes, but on the other hand, if carried out in a negligent manner, participation can be
highly detrimental to planning processes and makes them fail. However, what planners would
refer to as failed processes may leave opposition groups pleased, because their aim was
reached: to block a project. We have here different definitions of the aim of a participatory
process that are not systematically scrutinized in the literature. In this thesis, I claim that we
should broaden the scope of the “good outcomes”, usually reduced to a project in which
infrastructure is built. I address this issue from three different rationales that can define a good
participatory outcome: 1) participation as a normative prerequisite for a well-functioning
democracy, 2) participation as a substantive means to integrate different value-laden elements
in planning processes, and 3) participation as an instrumental means in which the results of
participative processes are perceived as more acceptable to affected stakeholders. To improve
participatory planning processes by defining a good outcome, I present three contributions in
this thesis that may improve participatory processes based on the different rationales.
In the first contribution, my co-author and I evaluate new ways to involve stakeholders in
planning processes for power lines through the lens of empowerment. We evaluated how
stakeholders are empowered in two countries, France and Norway, and using three levels of
empowerment: information, consultation and cooperation. We observed that innovative
planning processes entailing innovative ways to involve stakeholders include higher levels of
empowerment compared to traditional processes. However, these higher levels of
empowerment barely rise over “consultation,” with higher levels in the early phases of
projects. These results suggest that current planning frames can benefit from higher levels of
stakeholder empowerment, especially in the early planning phases.
In the second contribution, my co-authors and I aim to improve a multi-criteria decision
aiding (MCDA) approach by integrating different elements of decision-making to select
transmission line corridors. Through the MCDA approach, we combine different values and
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units to generate a ranking of preferences for a given set of power line path alternatives.
However, this does not exempt the decision maker to select which alternatives should be
pursued, and the decision can be controversial in the case of conflicting perspectives between
affected stakeholders. To assist decision makers, we reversed the traditional MCDA
process—elicitation, evaluation, and decision-making—by allowing stakeholders to
commonly agree on a preference order of different criteria as input for the MCDA. We carried
out this attempt in the form of a role-playing game, and the results showed that different
stakeholders could agree on a common MCDA input in the form of criteria ranking. We also
found that stakeholder agreement on the input for the MCDA is a significant predictor of the
acceptance of its outcome. While we tested this method in a relatively artificial setting, i.e. a
role-playing game, it illustrates the potential of sharing the responsibility of decision-making
with affected stakeholders, thus alleviating the burden on decision makers.
In the third contribution, I aim to reveal the different perspectives stakeholders may have
regarding on-field photovoltaic solar power. These power facilities require large surfaces,
often taken from agricultural land, and stakeholder opposition sometimes slows down their
development. As there is no comprehensive analysis of the different perspectives stakeholders
may have on solar parks, I evaluate them in relation to the largest solar park in Switzerland.
Using Q methodology, I found that the conflict between the proponents of the project and
opposing stakeholders was mainly due to different perspectives of land use: the opponents
defended a strict protection of agricultural land, while proponents were more likely to deploy
solar energy where it was more convenient for them. These findings suggest that the policy
dichotomy infrastructure versus land may be outdated and that policy changes to merge
energy production with the agricultural use of land can be beneficial to reducing opposition to
new solar parks and to increasing the share of solar capacity. Moreover, I could highlight two
additional views for renewable electricity development: citizen-centered and efficiency-driven.
These additional perspectives are only partially covered by the current Swiss energy and land
use legal frameworks. The related findings suggest that policy makers should maintain a
balance between large-scale and small-scale photovoltaic power development to make it
acceptable among a broad spectrum of stakeholders.
By adopting a problem-oriented approach, the three contributions of this thesis provide novel
insights into how to better plan infrastructure through stakeholder participation with a focus
on power lines and surface-intensive solar power facilities. In addition, I present ways to
improve planning processes through a broader perspective on their outcomes, based on the
normative, substantive, and instrumental rationales behind participation. These insights can
contribute to a faster deployment time for infrastructure and thus a faster transition toward a
sustainable electricity sector. Following these results, I present three options for further
research to improve stakeholder participation for the energy transition. The first research
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direction would be to identify how empowerment in planning processes is correlated with
project success. A second direction would be to enhance the role-playing game I present in
the second contribution for a real power line project with a mini-public that is large enough to
be representative but small enough to collectively make a decision. Finally, I suggest that
while stakeholder acceptance can lead to strong improvements in the energy transition, it may
be insufficient alone and thus we should explore ways to increase active stakeholder support.
Applying the concept of support in an active sense of stakeholder-led renewable capacity
development may help in developing a fully decarbonized electricity system in time to
mitigate the disastrous effects of climate change in the future.
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Résumé
La production d’électricité est un principal contributeur d’émissions de gaz à effet de serre et
plusieurs pays appliquent des feuilles de route pour arriver à un approvisionnement électrique
entièrement basé sur des énergies renouvelables. Cependant, cette transition a des effets
secondaires, principalement une augmentation des besoins en lignes électriques pour
compenser la production intermittente d’électricité renouvelable. Cette augmentation de
l’infrastructure nécessaire à l’approvisionnement électrique peut être perçue par certaines
parties prenantes comme étant trop intrusive dans le paysage, générant ainsi des oppositions
qui ralentissent les processus de planification. Afin de réduire cette tension, certains
spécialistes partent du principe qu’il est possible de réduire les oppositions en impliquant de
meilleure manière les parties prenantes dans la planification d’infrastructures.
La participation de parties prenantes (angl. stakeholder participation) a deux tranchants:
d’une part, elle peut drastiquement améliorer la planification et d’autre part, si effectuée de
manière négligente, elle peut hautement porter préjudice à la planification. Dans ce dernier
cas, ce que les planificateurs d’infrastructure considèrent comme des projets sans succès
peuvent être considérés comme réussis pour les opposants, vu que leur but est parfois de
bloquer la concrétisation d’un projet. Nous avons ici un exemple de deux différentes
perspectives en ce qui concerne le but d’un processus de planification qui ne sont pas
suffisamment approfondis dans la littérature scientifique. Dans cette thèse, je défend un
élargissement de la définition de « bon résultat » (angl. good outcome), habituellement réduite
à la construction d’un projet. Je réponds à ce problème à l’aide de trois raisons différentes qui
justifient la participation de parties prenantes par rapport à différentes perspectives de ce qui
peut être considéré comme un bon résultat: 1) la participation comme prérequis normatif pour
un bon fonctionnement de la démocratie, 2) la participation comme moyen substantif
d’intégrer certaines valeurs dans un processus de planification, et 3) la participation comme
moyen instrumental pour augmenter l’acceptation des résultats d’un processus participatif.
Dans le but d’améliorer les processus de planification participatifs en définissant ce que l’on
peut concevoir comme bon résultat, je présente dans cette thèse trois contributions
scientifiques qui traitent ces trois différentes raisons d’employer la participation de parties
prenantes.
Dans la première contribution, ma co-auteure et moi évaluons de nouvelles manières
d’impliquer des parties prenantes dans un processus de planification de lignes à haute tension
à l’aide de la notion de responsabilisation (angl. empowerment). Nous avons évalué la
responsabilisation des parties prenantes dans deux pays, la France et la Norvège, à travers
trois niveaux: l’information, la consultation et la coopération. Il s’est avéré que les processus
de planification récents incluant de nouvelles façons d’impliquer des parties prenantes
détiennent des niveaux de responsabilisation plus élevés que dans les processus de
6/117

planification traditionnels. Cependant, ces niveaux dépassent de peu le niveau de
‘consultation’, qui détient des niveaux plus élevés dans les premières phases des processus de
planification. Ces résultats suggèrent que les procédures de planification actuelles peuvent
bénéficier de niveaux plus élevés de responsabilisation citoyenne des parties prenantes,
spécialement durant les phases initiales.
Dans la seconde contribution, mes co-auteurs et moi avons pour objectif d’améliorer une
approche d’aide à la décision multicritère (angl. multi-criteria decision aiding) dans le but de
sélectionner des corridors de planification pour des lignes à haute tension. En utilisant une
aide à la décision multicritère, nous pouvons combiner différentes valeurs et unités afin de
générer un classement de différentes préférences pour des alternatives de corridors lors d’un
projet. Cependant, ceci n’épargne pas le(s) décideur(s) de sélectionner les alternatives pouvant
être retenues et cette sélection peut être controversée en cas de conflit entre parties prenantes.
Pour soulager le(s) décideur(s), nous proposons d’effectuer le processus d’aide à la décision
multicritère (élicitation, évaluation et décision) en sens inverse: en laissant les parties
prenantes délibérer pour obtenir un classement de différents critères qui seront ensuite utilisés
pour générer un classement de préférences liées à différentes alternatives. Nous avons testé
cette méthode dans un jeu de rôle et les résultats montrent que les parties prenantes peuvent se
mettre d’accord sur un classement de critères. Il est également ressorti que l’accord (angl.
agreement) est un prédicteur significatif de l’acceptation du résultat de l’aide à la décision
multicritère par les parties prenantes. Cette méthode montre un certain potentiel pour partager
la responsabilité de la décision entre parties prenantes, soulageant la charge de décision du
décideur.
Dans la troisième contribution, j’ai pour objectif de révéler les différentes perspectives que
des parties prenantes pourraient avoir en relation à la création d’un parc solaire
photovoltaïque au sol. Ces types de centrales solaires ont besoin de beaucoup d’espace au sol,
souvent pris à l’agriculture, et des oppositions peuvent ralentir leur planification. Comme il
n’y a pas encore d’analyse systématique des différentes perspectives de parties prenantes sur
les parcs solaires photovoltaïques, j’évalue ces perspectives pour le plus grand parc solaire de
Suisse. En utilisant une analyse de subjectivité (angl. Q methodology), il s’est avéré que le
conflit entre les partisans du projet et leurs opposants était principalement dû à différentes
perspectives concernant l’utilisation du sol: Les opposants défendaient une protection du sol
stricte et les partisans du projet supportaient un développement de l’énergie solaire plus
flexible, où les champs pouvaient être également utilisés dans le but de produire de
l’électricité. Ces résultats suggèrent que la dichotomie infrastructures/sol ne serait plus
actuelle et que des cadres légaux permettant de combiner agriculture et production
photovoltaïque pourraient d’une part réduire les oppositions et d’autre part d’augmenter la
capacité de production d’électricité solaire. De plus, j’ai identifié deux autres perspectives
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concernant l’augmentation de la part d’électricité solaire: l’une centrée sur les citoyens et
l’autre orientée vers l’efficacité énergétique. Ces perspectives additionnelles ne sont pas
totalement prises en compte par les cadres légaux en Suisse et un équilibre entre
développement à grande et petite échelle devrait être trouvé afin de rendre les parcs solaires
acceptables pour un grand nombre d’acteurs.
En prenant une approche orientée vers la résolution de problèmes, les trois contributions de
cette thèse apportent un nouvel aperçu dans l’amélioration de la planification d’infrastructures
grâce à la participation de parties prenantes. Tout en me concentrant sur les lignes à haute
tension et sur les installations solaires au sol, j’ai pu montrer comment la planification peut
être perfectionnée grâce à une définition plus large de la notion de bons résultats, basés sur
trois justifications différentes de la participation de parties prenantes: normative, substantive
et instrumentale. Ces nouvelles perspectives permettent une meilleure planification et une
transition plus rapide vers un approvisionnement électrique soutenable. En conséquence de
ces résultats, je présente trois possibilités de recherches plus approfondies. Une première
direction serait d’identifier la corrélation entre la responsabilisation et le succès de projets
d’infrastructure. Une seconde recherche pourrait porter sur l’amélioration du jeu de rôle,
présenté ici dans la deuxième contribution avec un mini-publique, assez grand pour être
représentatif et assez petit pour prendre une décision collective de manière participative.
Finalement, je suggère que l’acceptation d’infrastructures peut avoir des limites pour parvenir
à une transition énergétique complète. C’est pourquoi, il peut être pertinent d’examiner en
plus grande profondeur la manière dont la participation des parties prenantes pourrait se
développer en un support actif. Appliquer ce concept, dans le sens d’une contribution active
des parties prenantes au dévelopment de la part de production d’électricité renouvelable,
pourrait contribuer à atteindre un approvisionnement électrique complètement décarbonisé, à
temps pour limiter les effets désastreux du changement climatique.
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1

Introduction

Imagine you are in the year 2050: almost 100% of electricity comes from renewable sources.
Many other sectors, such as car transportation, have phased out the use of fossil fuels and are
now electric, and most homes are heated by heat pumps. The electricity is generated from an
integrated system, and each European country is specialized in some type of renewable
sources based on local topology and climate. The system does not look like what we know
today: we find many more wind turbines in windy areas and solar panels on roofs in sunny
areas. The different areas are interconnected with additional high-voltage transmission lines,
with direct current (DC) for the longest tracks. The cooling towers of coal and nuclear plants
are relics from the past that we visit with the same curiosity of today when visiting old, rusty
blast furnaces that have been shut down long ago. The transition has occurred rapidly.
In Southern Germany around 2014, opponents to transmission lines congratulated each other:
the regional transmission system operator canceled the planning of a 380 kV power line
passing through their region (Kamlage et al., 2017). In their acknowledgments, the opponents
wrote:
“This very good collaboration is exemplar of a functioning democracy. It shows how
citizens, experts, and media together can move against big corporations and
successfully change something. Our example crowned with success should be
encroached in the civics schoolbooks.” (Member of the Bürgerliste Hüttingen,
November 18th, 2014, my translation and emphasis)
About one year earlier in Switzerland, an opposition group to power lines released a statement
against the grid-development strategy of the Federal Council (FC, 2013). The opponents
stated:
“We particularly oppose because it [the grid-development strategy] weakens
participation and the democratic collaboration, and, on the contrary, we demand its
compliance to the rights allowing direct democracy for the extension and construction
of the electrical grid.” (Haute Tension sous Terre, April 11th, 2013, my translation and
emphasis)
In both claims, opponents to infrastructure emphasized democracy and participation. In the
name of democracy and participation, grid development should be either stopped, as in the
German case, or vetoed by citizens, as in the Swiss case. This raises the question: what is the
purpose of participation? For an opponent to power lines, it can be a way to determine
whether a project should be completed. From a project developer perspective, it is a way to
determine the least intrusive path for a power line. For a policy maker, it can be a way to
legitimize a project that is needed for a more sustainable electricity supply. These different
perspectives of stakeholder participation seem to be contradictory and increase the risk that
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projects necessary to reaching a 100% renewable electricity supply will not receive a building
permit. However, one may be skeptical regarding the way these electricity-related projects are
planned today. Are opponents given too much power during the planning process? Did the
project developers understand the different perspectives on energy of potentially affected
people? How did they determine the location of the power lines? These elements require an
in-depth inquiry to determine how better planning processes can lead to a fully decarbonized
electricity supply.
In this thesis, I show that improving the involvement of stakeholders in planning processes
can reduce the gap between energy developers and their opponents. In the introduction of this
thesis, I describe the challenge of energy transition and its corresponding bottlenecks related
to public opposition. I then conceptualize stakeholder participation as what can be defined as
a “good outcome” and the way a “good process” can contribute to it. I address this issue from
three different rationales behind a good participatory outcome: participation as a normative
prerequisite for a well-functioning democracy, participation as a substantive means to
integrate different value-laden elements in planning processes, and participation as an
instrumental means in which its outcome is perceived as more acceptable to affected
stakeholders. I use these three rationales to frame the three contributions of this thesis and to
to recommend several improvements for planning processes in the field of transmission lines
and renewable power facility planning. These improvements can potentially fasten the energy
transition to reach climate change mitigation goals on time. In this way, we will visit old
fossil-fuel power-plants in the future—much like today’s old blast furnaces—as remnants of
the fossil age.
1.1

Past to present: The electrification tale

Initially, electricity was a luxury product used mainly to supply light bulbs in cities at the end
of the 19th century. At this time, electricity generation was located near the places where it
was consumed because losses through different distribution lines were high (Guarnieri,
2013a). However, these losses were substantially reduced through the gradual development of
the transformer, which utilizes alternative current (AC) (Guarnieri, 2013b; Hughes, 1983).
The transformer made it possible to increase the voltage for transportation over large
distances, reducing energy losses for the same amount of transferred power, and to decrease
the voltage for its final consumption (Hughes, 1983). In 1884, at the International Exhibition
of Turin, the French engineer Lucien Gaulard presented a steam-powered power plant that
supplied a railway station 34 kilometers away with a 2 kV AC-line. Later, in 1891, Oskar von
Miller introduced a 175-kilometer long 15 kV line from the Lauffen waterfalls on the Neckar
to Frankfurt, and the “long-distance” transmission line was born (Guarnieri, 2013b).
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1.1.1 The first electrification wave
Transmission lines made it possible to connect places in which it was technically possible and
inexpensive to generate power in large quantities, mainly waterfalls and coalmines, with
centers of consumption, which were mainly cities (Hughes, 1983). The development of
electricity transportation led to the first development of the grid and was also part of political
programs that aimed to use electricity to facilitate technological progress, and provide jobs
and well-being (Lenin, 1924; Nye, 1992; Riibe & Weyergang-Nielsen, 2010; Späth et al.,
2014). Along with this development, transmission lines began to cross rural areas that were
quite remote from the frenetic economic development of cities (Fogerty, 1985). However,
people dwelling near power lines welcomed them ambivalently (Jefferson, 2018). On one
hand, they viewed them as a symbol of progress and modernity. On the other hand, they
dreaded them along with a rapidly evolving society. For many, transmission lines in the
countryside were a contradiction: an industrial infrastructure in a rural area. This development
also had a substantial impact on the environment, which became increasingly important in
making decisions regarding industrial infrastructure (Noble, 2015). An example of this
evolution is the first campaign of the future-to-be French president Francois Mitterrand in
1965. In the background of his campaign poster, there was a high-voltage transmission line
pylon (Sfeir, 2012; see Figure 1). Historical accounts do not explain whether his defeat
against Charles de Gaulle occurred due to a power line pylon in the background of a poster.
However, three presidential terms later, when Mitterrand won the presidential election in
1981, the pylons disappeared, and his new posters featured a bucolic French countryside in
the background (see Figure 2). While these poster images are probably trivial in presidential
elections dominated by power issues and strategic arrangements, they illustrate how the public
perception of industry-related infrastructure changed over the second half of the 20th century.

Figure 1: Betting on industrial modernity, an electricity transmission line pylon in the background of
Mitterrand’s 1965 election campaign poster (Source: Sfeir, 2012).
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Figure 2: Poster of Mitterrand’s presidential campaign that eventually succeeded in 1981: a French rural
landscape replaced the pylon in the background (Source: Sfeir, 2012).

The two campaign posters of Mitterrand show how the public perception on technological
modernity and the environment changed over time. The environmental aspect took a
preeminent dimension, making stakeholder opposition to power lines grow in the 1960s and
1970s (Fogerty, 1985; Furby et al., 1988). However, Western societies benefited from a pause
in electrical infrastructure development. When dimensioning today’s grid system, electricity
operators considered a consistent long-term growth of consumption and industrial activity,
and no substantial grid development was determined necessary (see, for instance, Statnett,
2013a). However, at the turn of the century, new constraints required this established system
to change again. On one hand, aging grids must be replaced and renewed because a security
of supply could not be guaranteed with power lines that are sometimes more than 60 years old
(Riibe & Weyergang-Nielsen, 2010; Statnett, 2015). On the other hand, the development of
renewable electricity capacity in many Western countries puts pressure on the existing grid.
1.1.2 The renewable electrification wave
Electricity generation is a substantial source of greenhouse gases (IPCC, 2014), and many
countries have set high targets for renewable power development to mitigate the effects of
climate change (BFE, 2013; EC, 2011a; IEA, 2013a, 2013b, 2017). A transition toward a
carbon-neutral electricity supply system also involves a time dimension. Many countries
agreed in 2015 in Paris on a commitment to limit global warming below 2°C above preindustrial levels (UNFCCC, 2015), which means that greenhouse gas emissions should be
practically set to zero before the end of the century (Meinshausen et al., 2009). This additional
constraint leaves relatively little leeway to shift from a system that still mainly relies on fossil
fuel sources to a fully renewable system, and thus identifying ways to accelerate energy
transition is necessary.
Large shares of renewable electricity will require fundamental changes in the existing power
supply system due to their intermittency in power generation. This intermittency spans over
different time scales: short-term, diurnal, multi-day, seasonal, and long-term (Grams et al.,
2017). Different technologies can compensate intermittency to guarantee a reliable electricity
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supply. Short-term and diurnal intermittency can be easily supplemented by demand-side
management and storage, such as batteries or pumped hydroelectric storage (Pfenninger &
Keirstead, 2015). Seasonal and long-term intermittencies are more difficult to balance because
it is difficult to store the necessary amount of energy at reasonable costs and efficiency levels
(Götz et al., 2016). However, there are several emergent technical solutions to integrate
different renewable sources that have different local seasonal patterns. For example, Grams et
al. (2017) suggested that an interconnected European network with an additional renewable
electricity capacity in peripheral countries may compensate for seasonal intermittence. Using
another approach focusing on concentrated solar power, Pfenninger et al. (2014) showed that
an interconnected and coordinated network of plants in sunny areas, such as in Northern
Africa, could provide a consistent base load for more densely-settled areas, such as Europe.
These two examples have one common denominator: they rely on a large expansion of the
electricity transmission grid to compensate for intermittent renewable power over large
distances. Although it is difficult to predict what the electricity system will look like in 30
years, its current evolution will decidedly continue in the future (BFE, 2013; EC, 2011a; IEA,
2017), and with it, its impact on land (Huber et al., 2017).
1.2

Electricity infrastructure and social acceptance

A fully renewable power system seems to be technically feasible and somewhat affordable,
but it requires new transmission lines (Diaz et al., 2017; Jacobson et al., 2015; Patt et al., 2011;
Pfenninger & Keirstead, 2015). Renewable electricity development and grid expansion are
embedded in planning processes that also depend on environmental and social constraints. In
the past two decades, stakeholder opposition substantially slowed the development of
electricity infrastructure. It is common to find planning times of about ten years, such as for
the South-West Interconnector project in Germany, which aimed to connect wind power from
Northern to Southern Germany. The transmission line had been in the planning stage since
2005 and eventually received a building permit for its final section in 2015 (50 Hertz, 2018;
Roland Berger, 2011). These delays due to opposition have large negative impacts on energy
transition considering the large climate-change mitigation gains from renewable-power
deployment (IPCC, 2014). This social bottleneck necessitates a better understanding of how
to improve infrastructure planning from a social perspective to accelerate the energy transition.
In this thesis, I adopt a use-inspired research stance (Stokes, 1997), with the following
question as a starting point for the scientific research questions presented further in this thesis:
How can energy developers accelerate the development of renewable power capacity
and its related infrastructure through a higher social acceptance of the necessary
infrastructure?
Before going into social acceptance through participation, I first define the term of
“stakeholder” that I used since the beginning of this thesis. Some scholars use “the public,” or
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sometimes “lay public”, to differentiate with “stakeholders,” which is used to describe
organized groups with a common interest—a stake (Krütli et al., 2010; Luyet et al., 2012;
Reed, 2012). Other scholars define several kinds of “publics” (Barnett et al., 2012; DevineWright et al., 2016): communities of interest, linked by a common interest; communities of
locality, linked by a common place; and the society as a whole. These definitions are useful
for infrastructure-related participation to accurately define who participates. However, when it
comes to climate change issues, everyone in the whole society has in some way a stake in the
issue. Therefore, the more we take a broad perspective on an issue, the more the public may
refer to the stakeholders. In this thesis, I use “stakeholder” for people that share a stake, either
interest-based or place-based, and I use “public” for the society as a whole. Additionally, I use
sometimes the term of “citizen” in a sense of politically interested stakeholder.
In a seminal paper on the way the social acceptance of renewable infrastructure can be
achieved, Wüstenhagen et al. (2007) formulated three dimensions of social acceptance:
market, socio-political, and community acceptance. The first dimension, market acceptance,
was relatively unproblematic because policy instruments used to incentivize renewable power
development caused the share of renewable electricity to become even higher than the most
optimistic previsions of renewable electricity share development (IEA, 2017). The second
dimension, socio-political acceptance, was initially unproblematic as well because research
showed that people and political actors are generally in favor of renewable electricity
development (Bell, 2005). However, more recent research showed that there is a consistent
variation of attitudes toward transmission lines according to different places, calling for a
narrower perspective on acceptance (Aas et al., 2014; Batel & Devine-Wright, 2015). This
leads to the final and most local dimension, community acceptance, in which different
attitudes toward renewable electricity infrastructure significantly vary between communities
(Batel & Devine-Wright, 2015). Thus, this last dimension is a limiting factor of renewable
power development.
To improve community acceptance, there is a consensus that improved stakeholder
participation in the planning process can increase acceptance (Cain & Nelson, 2013;
Ciupuliga & Cuppen, 2013; Cotton & Devine-Wright, 2011; RGI, 2012a). In the past decade,
we could observe a multiplication of “cookbooks” on improved participation (see, for instance,
AccountAbility, 2011; IAP2, 2006; Roland Berger, 2014; Rottman, 2013). Their stances
toward participation is mainly normative in the form of guidelines and practical
recommendations to increase the acceptance of new infrastructure. This consensus among
scholars and participation practitioners considers successful participatory outcomes to occur
when infrastructure is built. However, participation can serve other purposes and a successful
outcome depends on the perspective we have of a given planning process. In this thesis, I
provide a novel perspective on stakeholder participation to improve stakeholder engagement
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in infrastructure planning through differentiations among different perspectives of a process
outcome.
1.3

Participation in infrastructure planning

Since the early existence of humanity, problems have been debated, such as in ancient times
on the public Agora and currently through media and modern means of democracy (Crick,
2002). Throughout history, people have strived to participate in common affairs. Today, the
amount of involvement laypersons should, or can, have in public affairs is questionable, as
issues are increasing complex and dealing with economic, environmental, social, and
technological problems. Nevertheless, participation is deeply embedded in modern
democracies. In most Western countries, it takes the form of an indirect representative
democracy in which citizens elect politicians to carry out given agendas. The results of these
agendas provide policies that are sometimes relatively remote from the people, such as
policies supporting the development of a renewable electricity infrastructure. The results of
these policies impact citizens in the form of land use and different forms of associated harm to
the environment, properties, or living areas (Huber et al., 2017), sometimes fueling distrust
and opposing reactions (Ceglarz et al., 2017). This distrust of some people in the established
elite is described as a crisis of representative democracy (Pellizzoni & Vannini, 2013).
However, participation is not only carried out through a representative democracy but also
through politically active citizens who participate in their own communities, who Crick (2002)
described as active citizens as opposed to good citizens who are not necessary politically
active. Still, political theorists have not determined whether one type of citizenship is better
than the other, and this discussion has continued since the enlightenment with Jean-Jacques
Rousseau’s direct versus Benjamin Constant’s representative democracy (Boyer, 2009).
Nevertheless, there is a consensus that these two types of democratic rule should work
together and that targeted participation downstream on the policy sphere can improve
decisions that affect citizens and make a democratic system work better (Crick, 2002, Webler
& Renn, 1995).
Although people can participate in public affairs to some extent, some claim that participation
should be extended (Ciupuliga & Cuppen, 2013; RGI, 2012a; Rottmann, 2013). As the issue
of environmental protection is gaining complexity, not only the depth of participation but also
ways to improve it have become relevant. This need is apparent in the development of the
electricity transmission infrastructure and renewable power facilities (Cain & Nelson, 2013;
Cotton & Devine-Wright, 2011; Devine-Wright, 2013). In Western countries, power lines are
usually planned in compliance with their respective national legal frameworks. Nevertheless,
each country has its own planning laws, making planning processes difficult to compare.
In this introduction, I use a three-step generic process to briefly present the way infrastructure
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is planned, as described by RGI (2012a; for a more detailed description of planning processes,
see Contribution 1 in Point 2): the need definition phase, the spatial planning phase and the
permitting phase. In all three main steps of the planning process, the transmission system
operators, and sometimes the planning authorities (NVE, 2015a; CNDP, 2016), interact with
different stakeholders, usually by delivering information and consulting them (RGI, 2012a).
During the need definition phase, the project initiator, usually the transmission system
operator, outlines a ten-year plan that establishes an outlook for grid development. During the
spatial planning phase, the transmission system operator searches for potential corridors for a
power line across a given region of inquiry to select one or more corridors for further inquiry.
Then, the potential paths for the line in the given corridors are evaluated. During the final
phase, the permitting phase, the transmission system operator applies for a building permit.
The planning authorities hold formal decision-making power, and while stakeholders can
express their wants and needs early in the process, they can only file formal oppositions
during the permitting phase. The planning authority then makes a decision and opens it to
litigation. In the case of an appeal, the decision can be escalated to higher courts, usually at a
national level. Once the litigation is settled, the planning authority delivers a building permit
to the transmission system operator. The planning process for a renewable power facility is
nearly the same except for the spatial phase, during which the planned facility is usually
bound to a given place and thus does not require broad spatial scoping, which is required for
transmission lines (Bovay et al., 2010).
Planning processes for power lines are relatively slow, usually due to legal appeals from
affected stakeholders (Roland Berger, 2011). Stakeholders and parts of the general public may
object to renewable electricity infrastructure for five main reasons: 1) Infrastructure can
disrupt the places they value (Cotton & Devine-Wright, 2011a; Devine-Wright, 2013), 2)
Property values can decrease (Cain & Nelson, 2013), 3) Biodiversity, especially birds, may be
affected (Bevanger, 1986; Duck, 1950; Martin & Shaw, 2010), 4) Health concerns, such as
electro-magnetic fields in the case of transmission lines (Dürrenberg et al., 2015), and 5)
perceived unfair planning processes (Cain & Nelson, 2013). However, long-term, people are
the main beneficiaries of reduced climate change impacts (IPCC, 2014), but, short-term, they
may view the necessary infrastructure as a burden. A compromise should be established,
which can be accomplished by considering people’s opinions while also considering
specialists’ recommendations. This may seem straightforward; however, in practice, it is
complex due to conflicting interests, ideologies, and worldviews (Cain & Nelson, 2013;
Gregory et al., 2012; Jenkins-Smith & Sabatier, 1994). In this thesis, I present three
contributions that can contribute to create a balance between these different perspectives
through a problem-oriented approach. However, these different perspectives are based on
different understandings of what can be expected from participation. In the next section, I
provide a more detailed conceptualization of the different ways to frame participatory
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processes.
1.4

Conceptualizing participation

There is no consensus in the literature regarding a simple and uniform way to frame the
concept of stakeholder participation. However, the concept is embedded in many frameworks
applied to diverse fields from infrastructure planning to environmental protection. Some
frameworks can be understood as reflective maps to facilitate stakeholder participation (Cain
& Nelson, 2013; Krütli et al., 2010; Lowndes et al., 2006). While they can be useful for
project developers, they are rarely applicable to scientific inquiries for descriptive or causal
inferences because their input and output variables are usually not clearly defined (see King et
al., 1994). Other frameworks (Devine-Wright et al., 2017; Huijts et al., 2012; Luyet et al.,
2012; Sovacool & Ratan, 2011) consider one clear variable for a defined output: stakeholder
acceptance. While infrastructure development is desirable, it is not the only output variable
that makes participation worthwhile because different actors might have different perspectives
on an issue. For instance, in the case of transmission line planning, some may accept power
lines, while others would prefer them buried in the ground and still others may not agree with
the way energy transition is carried out (Aas et al., 2014; Batel et al., 2015; Diaz et al., 2017;
Lienert et al., 2018). Nevertheless, participation provides a democratic value that is valuable
to some stakeholders (Smith, 2009) and probably to some project developers as well. These
different perspectives should be coherently ordered to better define what could be understood
as a successful participatory process. In the next two sub-points, I review different
perspectives of a good outcome, and I select a frame to subsequently structure the different
contributions presented later in this thesis.
1.4.1 The “good” participatory outcome
A “good outcome” depends on the perspective we look at it and there is no generally accepted
definition of a good outcome of a participatory process. However, scholars agree that for
socially-relevant issues, technocratic planning does not necessary lead to the outcomes project
developers or risk communicators usually desire (Fischhoff, 1995; Fiorino, 1989). This
represents the starting point of most of the literature on stakeholder participation. Most
scholars have defined outcomes that are desirable from the perspectives of their fields of
activity, such as (necessary) electricity infrastructure (Cotton & Devine-Wright, 2011a; RGI,
2012a), (necessary) environmental preservation (Reed, 2008), or (necessary) water quality
improvement (Carr et al., 2011). These field-related perspectives prioritize the aims of project
developers, assuming the project is necessary. While the needs for these projects are often
well-justified, this approach skews the evaluation of participatory processes, and an enhanced
framing of the concept of a “good outcome” is necessary to provide a less project-developer
biased evaluation of participatory processes.
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With the aim to structure the different reasons to go beyond a fully technocratic approach to
solve environmental issues through citizen participation, Webler and Renn (1995) defined two
different arguments for stakeholder participation: one ethical-normative and one functional.
On one hand, the ethical-normative argument is a normative rationale that justifies popular
sovereignty and political equality. The functional argument emphasizes the instrumental use
of participation to improve the responsiveness of public institutions. These two arguments
make it possible to go beyond a project-development centered approach to planning processes.
In addition to the dual-model of Webler and Renn (1995), Fiorino (1990) provided three
rationales behind stakeholder participation, normative, substantive, and instrumental. A first
rationale behind participation is normative, where involving people in a process is a
democratic ideal. The second rationale behind participation is substantive, in which project
developers can receive information from the involved people, often related to values, which
they could not receive otherwise. The third rationale for participation is instrumental, in
which affected people are more likely to accept a decision based on a process in which they
participated because they perceive it as more legitimate. By splitting Webler and Renn’s
functional perspective in two dimensions: an instrumental dimension and a more technical
substantive dimension. Fiorino’s three rationales establish a simple but powerful frame to
define what could be considered a “good outcome” by stating the implicit aims of a
participatory process.
For infrastructure planning, the three rationales described by Fiorino (1990) can take three
different forms. The normative rationale underscores the democratic aspect of participation in
which actors perceive a process as good when they feel fairly involved and empowered (see
Gross, 2007; Krütli et al., 2012; Lüttringhaus, 2003). The substantive rationale involves an
information transfer in which information, whether technical or value-oriented, is conveyed
between the different parties of a process (see Rowe & Frewer, 2004). The instrumental
rationale highlights the ability of participation processes to generate more legitimate outcomes,
thus increasing acceptance (see Battaglini et al., 2012). While all participative processes entail
these three rationales at different degrees, their desirability can vary among stakeholders. For
example, energy operators may potentially focus on an infrastructure that should be built
(instrumental) and on a better understanding of the affected areas (substantive), while citizens
may emphasize democratic (normative) aspects and may prioritize a (substantive) “say” in
planning processes. This potential mismatch does not help us to select one unique definition
of the good outcome to be used in this thesis. However, we can assume that all three
rationales for participation are relevant to good planning processes in the field of electricityrelated infrastructure, and not only the instrumental rationale of a project developer.
1.4.2 Elements of a “good” process
While there is no clear consensus in the literature regarding a definition of a good outcome of
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participatory processes, there is some agreement on what constitutes “good features” of these
processes. In her seminal paper, Arnstein (1969) adopted a strong stance on stakeholder
empowerment through her participation ladder, and she described three main levels of
empowerment: non-participation (manipulation and therapy), degrees of tokenism
(information, consultation, and placation), and degrees of citizen power (partnership,
delegated power, and citizen control). She implicitly stated that high empowerment levels are
desirable. While this perspective suited the zeitgeist of the end of the 1960s, other scholars
later nuanced this perspective, positioning stakeholder empowerment as part of a larger
involvement process. Rau et al. (2012) described four levels of empowerment: information,
consultation, cooperation, and delegation (see also Lüttringhaus, 2003). Their approach has
been applied in several ways, such as evaluating planning processes in landscape planning
(Stauffacher et al., 2008) and radioactive waste disposal (Krütli et al., 2010). However, while
showing where high and low levels of stakeholder empowerment occur in a planning process,
these studies did not evaluate how such an “empowerment allocation” is systematically
applied in more than one planning process or whether there are general patterns for high or
low empowerment.
Based on the empowerment categorization of Lüttringhaus (2003) and Rau et al. (2012),
Rowe and Frewer (2005) adopted a more pragmatic approach and framed participation in
three ways according to the direction of the information flow between the process owner and
the stakeholders. They described “information” as an information flow from the process
owners to the stakeholders, “consultation” as an information flow from the involved
stakeholders to the process owner, and “participation” as a two-way interaction between the
process owner and the stakeholders. They also emphasized the term “public engagement” to
differentiate between their use of “participation” and the general concept of stakeholder
participation in the literature. For simplicity, I will use the term “participation” in this thesis
as a generic term for any interactions between process owners and stakeholders. Rowe and
Frewer’s (2005) classification allowed for process owners to use the most appropriate tool for
a given stakeholder engagement. However, while they did not state which engagement
mechanisms should be used or when they should be used in planning processes, their typology
is useful to describe a participative process that can be evaluated as successful according to
Fiorino’s (1990) substantive rationale for participation.
In addition to conceptualizations of participation in terms of rationales, empowerment, or
direction of information, scholars have defined different sets of features that a participatory
process should fulfill to be successful (Reed, 2008; Rower & Frewer, 2000; Smith, 2009;
Webler & Tuler, 2000). These features include for example representativeness, early
involvement, influence on the outcome, transparency, and using structured decision-making
(for a detailed description of the different features, see Späth et al., 2014). While making
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relevant contributions to identifying ways participatory processes can be improved, these
studies focused on the procedural aspects of participation without an explicit statement of the
good outcomes these features were meant to improve. Nevertheless, these studies highlighted
necessary features for a good participatory process that are beneficial to all process owners.
1.5

Policy question and research questions

Participation in planning processes is Janus-faced: on one hand, it can drastically improve the
process, but on the other, if carried out in a negligent manner, participation can be highly
detrimental to planning processes. There are several examples of planning processes that
failed to reach a good outcome for energy-related project promoters because the main
rationale behind participation was instrumental (Ciupuliga & Cuppen, 2013; Ruud et al.,
2011). However, failed processes may please opposition groups, as their own “good outcome”
was reached. It is therefore necessary to broaden the scope of a good outcome to better
understand how its different dimensions can be improved. In this thesis, I aim to improve
participatory processes through the three main rationales behind participation as described by
Fiorino (1990)—normative, substantive, and instrumental—through the following
overarching policy question:
How can energy developers improve the outcome of participative planning processes
according to three different rationales for participation (normative, substantive, and
instrumental)?
In this thesis, I address these rationales individually through different research questions. In
the next sub-sections, I first describe the four research questions addressed through the three
contributions of this thesis as well as which rationale they address. Then, in the next section, I
describe the scientific findings of the three contributions of this thesis.
1.5.1 Participation as a democratic end
Empowering citizens to make decisions on issues that affect them can be desirable (Arnstein,
1969; Rottmann, 2013), which is a normative statement of participation (Fiorino, 1990).
Previous research has applied an empowerment level structure, but these evaluations were
limited to single planning processes (Krütli et al., 2010; Stauffacher et al., 2008), excluding a
systematic comparison of empowerment in planning processes and their current evolutions. In
the case of transmission lines, when facing stakeholder opposition, transmission system
operators did not remain inactive and instead applied new and different stakeholder
engagement methods (RGI, 2012a). However, we do not know whether these methods
increased stakeholder empowerment in planning new processes for power lines and how this
may vary between countries. These evaluations can illustrate the tendencies of stakeholder
empowerment in transmission line projects and the first contribution answers the following
research question:
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Research question 1: Did stakeholder empowerment levels change in innovative
planning processes, and if so, when in the process?
To answer this question, we can evaluate the different levels of empowerment of the involved
stakeholders in current planning processes for power lines. Second, we can evaluate the new
levels of empowerment in innovative planning processes where project owners implemented
stakeholder engagement techniques that were not used before. We can answer this research
question in a descriptive manner (see King et al., 1994, ch. 2) in which we highlight the
general tendencies by describing the systematic variations in empowerment according to
different planning innovations. In Point 1.6.1, I briefly present the way my co-author and I
answered this question, where we compared old and new practices in France and Norway to
determine how stakeholder empowerment levels changed.
1.5.2 Participation as a way to learn more about an issue
Experts can provide well-documented technical information on the given risks of a project,
but value judgments are also needed to make sound decisions (Fiorino, 1989; Gregory et al.,
2012). Through participation, stakeholders can provide sound judgments on the value aspects
of a project, improving a substantive good outcome of participatory processes: when technical
aspects are well combined with lay judgments where needed (Fiorino, 1990; Webler & Renn,
1995). To integrate value judgments with technical and environmental constraints, we can
conduct a multi-criteria decision aiding (MCDA; Eisenführ et al., 2010) based on the multiattribute value theory (Keeney & Raiffa, 1976). The MCDA allows taking into account
multiple criteria to integrate the impacts of a decision that are difficult to compare (Belton &
Stewart, 2002; Gregory et al., 2012). This method helps in evaluating different alternatives,
such as power line path alternatives, to support decisions. When carried out in the traditional
way, the results of the MCDA provide different preferences according to the different
perspectives of the stakeholders asked, providing decision makers with structured information
to make a decision (Gregory at al., 2012, ch. 9). However, the decision-maker is often
confronted by contradictory preferences from stakeholders, and the MCDA does not eliminate
the burden of making a decision (Belton & Stewart, 2002; Gregory et al., 2012, ch. 9;
Hostmann et al., 2005). To alleviate this burden, the information from different stakeholders
can be combined before conducting the MCDA. The results would therefore contain part of a
decision. However, this has not been widely tested due to the complexity of aggregating
value-related information consistently. To aggregate this information, stakeholders can
deliberate (Bächtiger et al., 2010) in an attempt to agree on common input for the MCDA. To
facilitate this task, their input could be a ranking of different criteria (Jessop, 2011). However,
it is unclear whether stakeholders can agree on a common input for an MCDA, and how this
could contribute to a refinement of the preferences for different alternatives. Hence:
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Research question 2: Does a commonly agreed criteria-ranking among stakeholders
contribute to the selection of acceptable solutions through an MCDA?
A role-playing game can help answering this question (Ståhl, 1983), where stakeholders
discuss and rank different criteria for the MCDA in an artificial setting. My co-authors and I
answered this question through the second contribution of this thesis, which is summarized in
Point 1.6.2.
An MCDA can be used to structure different elements and values for infrastructure projects.
This presupposes that project owners only invite a defined set of stakeholders to participate
because they usually cannot invite them all. This approach is effective when the different
perspectives of the affected stakeholders are roughly known. However, in some cases, project
owners are not necessarily aware of the different value sets that exist for a potential project. In
the past, project developers learned about their stakeholders during the planning process,
sometimes at a cost, such as delays in the process (Ciupuliga & Cuppen, 2013; Ruud et al.,
2011), but recent projects have benefited from social inquiries and stakeholder analyses.
These evaluations are mainly based on demographic inquiries and previous experience with
stakeholders in similar projects (IATEUR, 2011a, 2011b; Statnett, 2014a). This approach
becomes questionable when the potentially affected stakeholders are not familiar with a new
technology, such as photovoltaic solar parks, for which we do not know the different
stakeholders’ opinions and perspectives (Abegg, 2012). Therefore, to identify how different
stakeholders view solar parks, we formulated the following research question:
Research question 3: Which stakeholder perspectives can generate opposition to onfield solar energy development?
In Point 1.6.3, I briefly describe how I used Q methodology to identify different stakeholder
perspectives in the case of a solar park in Switzerland and I present the different perspectives
of the actors we could statistically isolate.
1.5.3 Participation to increase acceptance of decisions
Participative processes that aim to integrate several stakeholder perspectives are relatively
widespread (Reed, 2008), but problems often arise when decisions are made. Project owners
can gather information from stakeholders and use it in relatively unclear ways to make
decisions, at worst (see, for instance, Western Power Distribution, 2016, ch. 7), or through
structured methods such as cost benefit analyses or MCDA, at best (see Schmidt & Lilliestam
[2015] for a discussion on the relevance of the two methods). However, while these methods
help to better structure an issue (Rowe & Frewer, 2000), decisions involve competing agendas
coming from different beliefs and worldviews (Jenkins-Smith & Sabatier, 1994; Verweij et al.,
2006). These decisions could disadvantage some stakeholders because there can be
contradictory perspectives and aims among different actors.
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Through participation, stakeholders can share decision-making responsibilities, which can
increase the legitimacy of the decisions made. Fiorino (1990) defined this as the instrumental
rationale behind participation. However, during planning processes for infrastructure, the
decision maker still bears the burden of making a decision with often contradicting
requirements (Gregory et al., 2012, ch. 1; RGI, 2012a; Bovay et al., 2010). To alleviate this
dilemma, the process could be reversed so stakeholders could collectively agree on the input
for a method, such as the MCDA (see previous point, 1.5.2). This would help to determine
whether it increases acceptance because a commonly agreed input entails an implicit decision.
However, it is unclear whether this agreement is transferred through the MCDA in the form of
a higher acceptance of the results of the method. If so, it would alleviate the decision maker’s
burden to make a decision because the results of the MCDA would contain an implicit
decision from the stakeholders. To test this, we addressed following research question:
Research question 4: Does agreement among stakeholders on a common input for the
MCDA predict stakeholder acceptance of the outcome of the method?
We can answer this research question through a role-playing game, which provides a safe
environment for such a process that is quite different from the traditional way to carry out
MCDAs. In the next section, I describe how my co-authors and I carried out a role-playing
game with stakeholders involved in grid expansion projects.
1.6

Overview of the three scientific contributions

The three contributions presented in this thesis are the results of different approaches to
challenges related to stakeholder participation, and they reflect its different facets. The first
contribution, an inquiry on stakeholder empowerment, had an explorative nature. Therefore
my co-author and I used a case study design (Yin, 2003). For the second contribution, my coauthors and I chose a role-playing game design (Ståhl, 1983) to experiment with new
participation settings in planning processes. Finally, to reveal different stakeholder
perspectives on solar parks, I structured the different subjective perspectives of various actors
through Q methodology (Stephenson, 1953) in the last contribution. Through these three
different research designs, the contributions of this thesis allow for examining stakeholder
participation from various angles. In the following sections, I briefly describe the story behind
the different contributions, the main findings, and the main implications of the findings. The
full contributions are included in Chapters 2, 3, and 4.
1.6.1 First contribution: Stakeholder empowerment in planning processes
In the context of grid expansion, transmission system operators (TSOs) are first to observe
how stakeholder opposition to power lines evolves. To alleviate opposition, they have
implemented new approaches and techniques to involve affected stakeholders that improve
planning processes and show positive results (RGI, 2012a). However, there is little conceptual
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documentation of these new ways to involve stakeholders in power line planning. Stakeholder
empowerment is central to participation, and my co-author and I assumed that higher levels of
empowerment improve planning processes. However, nobody evaluated stakeholder
empowerment in planning processes for power lines. Moreover, some new projects entailed
stakeholder methods that went beyond the usual stakeholder involvements foreseen in legal
planning frameworks. We therefore asked ourselves how different the methods applied in
newer projects were compared to the traditional ones through the lens of stakeholder
empowerment (research question 1; see Point 1.5.1).
Taking the opportunity of the European research project INSPIRE-Grid (FP7, ID608472), we
evaluated stakeholder empowerment in two countries: France and Norway. While the TSO is
the main process owner most of the time in the planning process in France, in Norway the
TSO hands the stakeholder engagement part to the Water and Energy Directorate. Once the
stakeholder engagements are completed, the TSO again becomes the process owner to
terminate the planning process. These two different planning processes in France and Norway
create two different “cultures” of stakeholder participation that provide opportunities to
observe empowerment in planning processes. For both countries, we described, evaluated and
compared the planning processes for very high-voltage transmission lines through a document
analysis. We operationalized the degree of empowerment in three levels (see Rau et al.
2012)—information, consultation, and cooperation—to identify the “empowerment envelope”
of planning processes.
Key findings and implications: The results revealed relatively low stakeholder empowerment
that barely rises above the level of consultation. Our evaluation revealed a trend of increasing
empowerment levels in recent projects entailing innovations to better engage stakeholders,
especially in the early phases of the planning procedure, i.e., the discussions about the needs
for new lines and about the needs of the affected stakeholders. Our findings suggest that
current planning frames can benefit from high levels of stakeholder empowerment, especially
in the early phases of the planning process.
1.6.2 Second contribution: Participation and multi-criteria decision aiding
When planning electricity-related infrastructure, project owners should consider diverse
pieces of information that are difficult to compare, such as impacts on wildlife versus the
financial benefits of a new power line. A common method used to compare different types of
alternatives is to monetize them and to carry out a cost-benefit analysis. However, the process
of monetization can be difficult and controversial (Schmidt & Lilliestam, 2015). To provide a
more comprehensive approach to integrating different elements of decision making, an
MCDA can support decisions on corridor alternatives for grid reinforcement by including
stakeholder preferences. By using an MCDA method, we can combine different values and
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units to generate a rank of different preferences for a given set of power line path-alternatives.
Still, this does not exempt the decision maker from determining which alternatives should be
pursued, and this selection can be controversial in the case of conflicting perspectives
between affected stakeholders. To alleviate this burden on the decision maker, my co-authors
and I reversed the traditional MCDA process—elicitation, evaluation, and decision—so that
stakeholders could commonly agree on the order of importance of different criteria as an input
to the MCDA. In this way, an element of the decision would already be present in the input
for the MCDA, relieving the decisional burden of the decision maker and potentially
increasing the stakeholder acceptance of the outcome of the MCDA.
We tested the MCDA in a reversed configuration in the form of a role-playing game at a
conjoint conference for the European projects BESTGRID (IEE/12/794) and INSPIRE-Grid
(FP7, ID608472) in May 2015 in Milan, Italy. While the participants were real stakeholders
(TSOs, NGOs, etc.), they played different roles than their own in the game. Through this
design, we observed the following: 1) whether they could commonly agree on a ranking of
criteria as input for the MCDA, 2) whether an agreement on the collectively agreed input in
the form of a criteria ranking influences the acceptance of the results of the MCDA (research
question 4; see Point 1.5.3), and 3) the levels of difficulty of ranking these different criteria,
as we assumed that the criteria easily ranked were the result of a consensus and were either
ranked “high” or “low” in importance (research question 2; see Point 1.5.2). During the roleplaying game, the participants filled a short survey to indicate their level of agreement on the
rankings as input for the MCDA. In a subsequent step, after the calculation of the outcome of
the MCDA, they indicated their acceptance of the results of the method through a second
short survey.
Key findings and implications: Through this role-playing game, we found that different
stakeholders can agree on a common elicitation of the importance of criteria. Across the four
working groups, three agreed on a ranking, but one could only provide a rough ranking of the
criteria in three intermediary categories: high, middle, and low. We also found out that
agreement on a common elicitation is significantly related to acceptance of the outcome
provided by the MCDA. In addition, the participants reported a lower difficulty in ranking
higher- and lower-ranked criteria compared to those ranked as middle importance. This shows
that the method contributed to reducing the number of possible transmission line alternatives,
i.e., fulfilled its role as a decision-making aid. Our findings suggest that the MCDA can
generate a higher stakeholder acceptance through the active inclusion of different actors in
grid-planning decisions. This implies that it is possible to alleviate the burden of the decision
maker, who usually makes a decision at the end of the process, because elements of the
decision are already embedded in the commonly ranked input for the MCDA.
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1.6.3 Third contribution: Different views on renewable power development
To achieve higher shares of renewable power, solar parks have become increasingly
widespread. However, they require large amounts of land, often taken from the agriculture
(Rösch, 2016). This can generate conflicts and different perspectives regarding how the
development of renewable electricity should occur, which can lead to stakeholder opposition.
However, there is no comprehensive evaluation of the different stakeholder perspectives on
solar parks, especially those of opponents to such facilities (research question 3; see Point
1.5.2). To evaluate these different perspectives in an explorative study, several methods can
provide relevant information, such as surveys or focus groups. However, quantitative surveys
are usually formatted according to the different assumptions of the investigator, and some
aspects of the object of inquiry might be excluded (Bryman, 2009). Other methods include
qualitative semi-structured interviews and focus groups. These settings can also be
problematic. For example, the interview guide for a qualitative interview and its subsequent
coding may also be skewed toward the perspective of the investigator, and focus groups
usually depend on a moderator who can implicitly bias the process to address aspects of some
issues and not others (Creswell, 2009). By combining the statistical power of surveys with the
explorative advantages of qualitative approaches, Q methodology (Stephenson, 1953) allows
for accurately identifying the main perspectives that a given set of actors may have on a given
issue. I took the opportunity to evaluate the different actors’ perspectives of the solar park of
La Boverie in Payerne, Switzerland, put in operation in 2015, where stakeholders filed in an
opposition during the planning process. This evaluation made it possible to better understand
the main perspectives at stake as well as identifying potential ways to mitigate conflicts
between different stakeholders.
Key findings and implications: By using Q methodology, I found out that while most actors
agreed that large roof surfaces should be prioritized for solar panels, the remaining
divergences explained tensions that threatened the realization of the solar park. The conflict
between the proponents of the project and its opponents was mainly due to a different
perspective on land use: the opponents defended a strict protection of agricultural land, while
proponents found it acceptable to deploy solar energy where it was more convenient for them,
even on fields. These findings suggest that the dichotomy between infrastructure and land
might be outdated and that policy changes to merge energy production with the agricultural
use of land could be beneficial to reducing opposition to new solar parks. Moreover, I also
identified two additional views that were only partially covered though the current Swiss
energy and land use framework: citizen-centered and efficiency-driven solar electricity
development. These additional results suggest that renewable energy development policies
should preserve a balance between large-scale and small-scale photovoltaic power
development to be socially acceptable among a broad spectrum of stakeholders.
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Abstract
The importance of grid extension in Europe has risen in the last decade as a result of an aging
grid and the energy transition toward a decarbonized electricity sector. While grid extension is
claimed as necessary, stakeholder opposition has slowed down this process. To alleviate this
tension, increased stakeholder participation is considered as a solution to increase acceptance.
The question of stakeholder empowerment is central to participation and it is assumed that
higher levels of empowerment improve planning processes. In this paper, we describe,
evaluate and compare the planning processes for very high-voltage transmission lines in
France and Norway by means of a document analysis. We operationalize the degree of
empowerment in three levels: information, consultation and cooperation. The results reveal
low stakeholder empowerment that barely rises above the level of consultation. The
evaluation of recent projects entailing innovations to enhance stakeholder participation
reveals a trend of increasing empowerment levels, especially in the early phases of the
planning procedure, i.e. the discussion about the needs for new lines and about the needs of
the affected stakeholders. The results suggest that current planning regulations can benefit
from high levels of stakeholder empowerment, especially in the early phases of the planning
process.

2.1

Introduction

Grid extension has always been an essential topic for the electricity sector, as electricity
consumption increased in the last decades (Eurostat, 2015). Today, new challenges related to
grid extension are emerging: the goals of the European Union for an almost completely
decarbonized electricity sector by 2050 (EC, 2011a) are changing today’s patterns of
electricity production, consumption and transport (Battaglini et al., 2012; EC, 2011b; Patt et
al., 2011). While grid extension is needed today, citizens’ opposition to new electricity
corridors is slowing down planning processes for new power lines and power lines upgrades
as well, thus decelerating the energy transition for the European electricity sector (Cain &
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Nelson, 2013; RGI, 2012a; Roland Berger, 2011; Schmidt, 2014). The reasons of opposition
are manifold and include the intrusive nature of transmission lines in the landscape, the fear of
health consequences due to population exposure to electromagnetic fields and the decrease of
property values nearby new corridors (Cain & Nelson, 2013).
Opposition to transmission lines is not new in itself, as documented in several cases from the
1930s in the United States (Fogerty, 1985). However, while in the past power lines have been
considered as a symbol of progress, today some stakeholders consider them as a threat (Cain
& Nelson, 2013). Stakeholder participation is seen as a way to smooth planning processes,
decrease opposition, diffuse conflicts, and develop the grid by addressing stakeholders’
heterogeneous concerns and needs (RGI, 2012b; Rottmann, 2013). While formal stakeholders’
participation is already today included in planning processes for transmission lines, several
scholars and organizations claim that it should be carried out in a different and better way
(Ciupuliga & Cuppen, 2013; RGI, 2012a). Yet, it is assumed that enhanced stakeholder
participation is a condition for an increased acceptance of power line projects (Cain & Nelson,
2013; Ciupuliga & Cuppen, 2013; Cotton & Devine-Wright, 2011a; Komendantova et al.,
2015; RGI, 2012a; 2012b; Roland Berger, 2011; 2014; Rottman, 2013). However, while there
are no universal metrics to evaluate stakeholder participation (Rowe & Frewer, 2004),
empowerment is a concept that can be used to evaluate qualitatively the levels of participation
in a decision-making process (Arnstein, 1969; Lüttringhaus, 2003; Rau et al., 2012).
In this paper, we evaluate the level of stakeholder empowerment in the planning processes of
two European countries: France and Norway. In order to do so, we divide the planning
processes in three main phases: need definition, spatial planning and permitting (RGI, 2012a).
Based on a documentary analysis, we evaluate for each phase the degree of stakeholder
empowerment operationalized as information, consultation and cooperation (Rau et al., 2012).
In order to better understand future trends, we also describe and evaluate recent innovative
projects adopting participatory methods for stakeholder engagement. In these projects, the
transmission system operators (TSOs) voluntarily improved the planning process and engaged
stakeholders by using innovative tools or procedural measures. Finally, we compare and
contrast the experiences in the two countries in order to highlight similarities and differences.
2.2

Evaluating stakeholder empowerment in power line planning processes

Stakeholder engagement in power line planning is a relatively new research topic compared to
other fields like environmental conservation (Reed, 2008), water management (Carr et al.,
2012) or sustainable urban development (von Wirth et al., 2013). Since more than one decade,
grid development has faced rising public opposition. Stakeholder participation is considered
as a way to reduce conflict, foster acceptance and legitimize decisions related to power line
projects (Cain & Nelson, 2013; Ciupuliga & Cuppen, 2013; Cotton & Devine-Wright, 2011a;
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Komendantova et al., 2015; RGI, 2012a; Roland Berger, 2011; 2014; Rottmann, 2013). Public
opposition does not only affect grid extension projects. Wind, solar and biogas energy
facilities are also depending on stakeholder acceptance (Devine-Wright & Howes, 2010;
Wolsink, 2007; Wüstenhagen et al., 2007; Zoellner et al., 2008). However, while wind
turbines, hydroelectric power plants or biogas plants produce energy locally, thus creating an
added value to the area, transmission lines do not directly add value to the land they affect.
Moreover, the incentives for grid extension are usually linked to additional installed energy
production capacity, which also depends on grid availability, causing a chicken-and-egg
problem (Battaglini et al., 2012). Nevertheless, stakeholder engagement in the planning
process for power lines and other infrastructures related to renewable energy (e.g. wind
turbines) is similar due to their impacts on landscape and property value (Cain & Nelson,
2013).
Today, transmission system operators (TSOs) and regulators carry out planning processes for
power lines in a top-down fashion, by providing information or asking stakeholders for feedback - e.g. on grid positioning – during the different phases of the planning process (RGI,
2012a; Roland Berger, 2011). Many scholars consider these involvements as insufficient and
as the root of opposition (Cain & Nelson, 2013; Ciupuliga & Cuppen, 2013; Cotton &
Devine-Wright, 2011a). Therefore, it is assumed that enhanced stakeholder participation
would ease planning processes for power lines. The premise of this assumption rests on the
so-called ‘crisis of representative democracy’: stakeholder participation is seen as a way to
revitalize a stiff representative democracy (Pellizzoni & Vannini, 2013) and lack of trust in
responsible authorities. Although participation has inherent advantages, it has also limits. This
is a highly debated topic in the academic literature. Pellizzoni & Vannini (2013) proposed an
‘ascending’ reading of participation-related literature, carried out through optimism in the
1980s, and a ‘descending’ reading of participation literature later in the 2000s, where the
optimism faded away for a less optimistic, but more realistic approach.
In the case of power lines, today’s planning processes already engage stakeholders at specific
points in time and with specific aims. Economic, social actors and citizens are informed and
consulted in the planning process and these interactions are embedded in the current
legislative procedures to build the grid (EC, 2011b; RGI, 2012a). Nevertheless, this
engagement is not always considered sufficient or appropriate (Bastard et al., 2014; Ciupuliga
& Cuppen, 2013; RGI, 2012a). More precisely stakeholder engagement is often reduced to
one-way information activities that do not serve the purposes of participation such as
enhancing the buying in of heterogeneous stakeholders’ perspectives or addressing conflicts
in an open democratic debate (Ciupuliga & Cuppen, 2013; Cotton & Devine-Wright, 2013;
RGI, 2012b).
Stakeholders have very different reasons to oppose to power lines. These reasons may be
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individual, for instance related to health risks due to electro-magnetic fields (EMF), visual
disruption or property value loss (Cain & Nelson, 2013). However, these can also be of social
nature, for instance of disruption of sense of place (Devine-Wright & Howes, 2010), or of
political nature, for instance the influence of the national political context or the trust
stakeholders have in existing institutions (Cain & Nelson, 2013). Stakeholders may have a
very different perception on the issues at stake depending highly on the context of the project,
their needs, interests and values (Batel & Devine-Wright, 2015). Nevertheless, most of these
stakeholder needs are formally taken into account in currents planning processes, which are
accurately designed (OED, 2012; Legifrance, 2016).
While there is a large body of literature that isolates and explains the public’s reasons for
opposition and acceptance of transmission lines (see Cain & Nelson, 2013), the same is not
true for stakeholder participation in the planning processes. Stakeholder participation is
subject to different interpretations and academics frame it in different ways. Some describe
the attributes that define stakeholder participation (Reed, 2008; Rowe & Frewer, 2000; Smith,
2009; Webler & Tuler, 2000) and propose outcome evaluation criteria. Other scholars focus
on the aims of participation and maintain that participation should reach certain social,
democratic or interactional goals (Beierle, 1999; Fiorino, 1990; Krütli et al., 2010;
Stauffacher et al., 2008). The gaps in the literature and research on participatory processes are
numerous. So far, little attention has been devoted, for instance to the comparison of
methodological approaches used to engage with stakeholders; the methods and tools to coproduce knowledge that is useful and usable to inform decisions; the relationship between
process and outcome; the evaluation of the quality of participation (Rau et al., 2012;
Stauffacher et al., 2008). In this paper we focus on a research gap that is particularly relevant
for stakeholder participation in power line planning processes, i.e. their level of empowerment
and its evaluation methods.
Taking stakeholder empowerment as a criterion for classifying stakeholder engagement
practices, Arnstein (1969) developed a ladder with eight rungs, from (citizen) manipulation to
citizen control, divided in three groups: nonparticipation, degrees of tokenism and degrees of
citizen power. Although most scholars use the word ‘participation’ as a generic term for
stakeholder involvement, Arnstein maintains that the word participation can be used only if
stakeholders have a real say, thus power, in the process. Nevertheless, the empowerment
levels of stakeholders in a process, although mostly not at the highest rungs as described by
Arnstein, can still be evaluated. Therefore, an empowerment scale is appropriated to evaluate
the way stakeholders are embedded in a process, in our case power line planning.
While in the case of planning processes for power lines, the procedures are often described
accurately in the regulation (OED, 2012; Legifrance, 2015), it is possible to evaluate the
extent to which the stakeholders are empowered in the process. Without going into detail on
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the intrinsic nature of the power relation between actors involved in the process (Avelino &
Rotmans, 2009; Lukes, 1974), the way stakeholders are formally embedded in the planning
process makes it possible to use a relatively simple empowerment scale like the one
formulated by Arnstein (1969). For the purpose of this paper, participation and empowerment
of stakeholder starts as soon as stakeholders are engaged in the process. Komendantova et al.
(2015) already used the scale provided by Arnstein (1969) to evaluate stakeholder
engagement in power line planning. However, in their research, the authors (ibid.) only
focused on new participatory practices of some TSOs across Europe and did not focus on the
regular planning processes. This leaves a gap that we aim to address in this paper through an
evaluation of the empowerment of stakeholder as a result of the formal process carried out for
power line planning.
Drawing on the seminal work of Arnstein’s ladder of citizen participation (1969), several
scholars developed other scales of stakeholder empowerment. Instead of eight rungs,
Lüttringhaus (2003) and Rau et al. (2012) described a simpler scale with a split between the
process owner and the participants where interactions can be classified in four main levels
(see Figure 3): i. information: stakeholders only receive information provided by the process
owner; ii. consultation: stakeholders’ perspectives are elicited by the process owner; iii.
cooperation: stakeholders’ perspectives are explicitly taken into account and decisions are coproduced with the process owner (power sharing); and iv. delegation: stakeholders take over a
task and the process owner accepts their decision (power delegation). Originally, Lüttringhaus
(2003) added an additional level on the stakeholder side as ‘self-reliance’ (Germ.:
Eigenständigkeit), where citizens have the power to initiate a process. In the case of grid
extension, the initiation of the process is usually expert-driven. TSOs identify bottlenecks,
future needs (ENTSO-E, 2014) and then start a planning process for a line upgrade or a new
line (RGI, 2012a; Rte, 2015a; Statnett, 2015). Therefore, as the process is usually initiated as
a response to a technical need assessed by the TSOs, we do not consider the additional level
of self-reliance as appropriate for power grids and, in this paper, we rely to the scale described
by Rau et al. (2012) (see Figure 3).
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Figure 3: The four levels of stakeholder empowerment based on Rau et al. (2012).

2.3

Methods

The aim of the research was to evaluate, compare and contrast the degree of stakeholder
empowerment in power grid planning processes in France and Norway. In order to do so we
took a qualitative approach and performed a documentary analysis of planning processes for
very-high voltage power lines. For this research, we used two types of data: official
documents and TSOs-documents. We used official documents, mainly in form of laws and
regulative guidelines provided by state organisms, for instance the Norwegian Water
Resources and Energy Directorate (NVE) in Norway or the National Commission of Public
Debate (CNDP) in France (see sections 2.4.1 and 2.4.3 for further details). Although no
documents can be taken as describing accurately the reality (Bryman, 2009), we consider
documents tightly related to regulations and their application appropriated to evaluate the way
stakeholders are formally involved and thus empowered in the process. Additionally, we use
documentation generated by the project owners, in our case the TSOs. We considered the
following criteria for assessing the documentary sources: authenticity, credibility, salience,
legitimacy, representativeness and meaning (Scott, 1990; Cash et al., 2003). More precisely,
we paid attention to the subjective judgments and biases in TSOs documents and we took
these aspects carefully into account when drawing our conclusions (see Bryman, 2009).
The first methodological challenge was the cross-country comparison of the power line
planning processes. Indeed each country has its own process, entailing different ways to
involve stakeholders and to make decisions. In the attempt to compare planning processes in
the European Union, Roland Berger (2014) proposed six steps as a common denominator:
determinations of needs, project preparation, spatial planning, permitting, construction, and
operation. However, for the purpose of this research, we reduced the process to three main
planning phases, as proposed also by Renewable Grid Initiative in their European Grid Report
(RGI 2012a): need definition phase, spatial planning phase, and permitting phase. We use

34/117

these three phases as a common denominator to compare the processes.
The second methodological challenge consisted in the definition of stakeholder empowerment
levels. Arnstein (1969) stated that participation, thus ‘real’ empowerment, only happens at the
highest rungs of her ladder, i.e. partnership, delegated power and citizen control, the other
levels are only forms of non-participation and tokenism. However, this perspective is
questionable, as empowerment may start when a process owner interacts with potentially
affected stakeholders (Rowe & Frewer, 2005). Therefore, we use a notion of gradual
empowerment in the sense of increasing stakeholder participation possibilities. We used the
first three levels of the participation pyramid provided by Rau et al. (2012): information,
consultation and cooperation (see section 2.2 and Figure 3) and we left the highest level of
stakeholder participation (i.e. delegation) out because of the nature of power lines. Indeed,
planning processes are embedded in existing legal frames where experts play a major role,
making delegation not achievable from a project owner perspective.
Aiming to evaluate the empowerment levels of affected stakeholders gives us an appreciation
of how participation is carried out for power line planning. However, as the planning
procedures may greatly vary across countries (RGI, 2012a; Roland Berger, 2011), we focus
on two distinct European countries that have very different procedures and stakeholder
involvement cultures: Norway and France. More details of the two planning processes are
provided in section 2.4. Here we point out only some of the key differences. While in France
the TSO plays the main role as owner of the project (CNDP, 2013), in Norway once the
application for a project is submitted, the process is taken over by the Norwegian Water
Resources and Energy Directorate (NVE) (NVE, 2015a). Additionally, although it is not the
direct focus of this research, there are also local differences in the culture of participation,
mainly due to the legal frame, the local topology and the different roles of the involved actors
in both countries.
Acknowledging the limits of current planning processes from a stakeholder participation
perspective, the TSOs, Rte and Statnett, engaged with stakeholders in innovative ways in
some recent projects. Therefore, we added also an evaluation of these new projects to better
understand what is the trend in stakeholder empowerment for power line planning. Finally, we
compared and contrasted the planning procedures in the two countries to highlight general
tendencies.
2.4

Results

2.4.1 The case of France
In France, the administrative process applicable to power grid projects can be schematically
divided into the three main phases: the need definition, the spatial planning, and the
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permitting (see Figure 4 and sections 2.4.1.1 to 2.4.1.3). Each phase is divided in different
steps and it involves different categories of stakeholders at different scales: State’s
representatives, regulatory bodies, TSOs, local authorities, NGOs, residents and the general
public.
Technical6economic$jus(ﬁca(on$
Need$deﬁni(on$

Concerta(on$

Mee(ngs$
with$inst.$
stakeholders$

Public$
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Figure 4: The administrative planning process for transmission lines in France

2.4.1.1 The ‘need definition’ phase
The need definition phase aims to identify and justify the needs for future grid projects and to
collect stakeholders’ opinions about them. This is the general purpose of the French TYNDP
(Ten-Year Network Development Plan), which describes on the basis of several scenarios the
evolution of electricity production, consumption and exchanges at the European level, and
how the national power grid will evolve, with regional focuses (Rte, 2015a). This document is
published every year on the institutional website of Rte (Réseau de transport d'électricité), the
French TSO, so that all interested stakeholders, Rte’s customers as well as NGOs and citizens,
can comment on it. These comments as well as answers provided by the TSOs are then
integrated into the final report to be sent to the regulator before the official publication (Rte,
2015b). For each project, solutions to answer the needs identified in the French TYNDP must
be justified by Rte. Therefore, at the beginning of each project, a technical-economic
justification is carried out, whose validation is provided either by the Ministry in charge of
Energy (for 225-400 kV power lines) or by the regional State’s representative (for 63-90 kV
power lines and substations) (Rte, 2015b). From an empowerment scale provided by Rau et al.
(2012), this step ranges in the level of consultation. However, only stakeholders actively
interested into the topic of grid expansion consult the published TYNDP and potentially
affected stakeholders like citizens or local associations are likely to not provide any feedback
to it. Therefore, this first step may be considered at the margin of consultation, as the TSO
does not proactively ask all potentially affected stakeholders to take position on their
development plans. Besides the general development plans, the TSO provides a technical
justification for each project, an exercise that we consider as information to potential
stakeholders.
2.4.1.2 The ‘spatial planning’ phase
The purpose of the spatial planning phase is to define a study area and to address the
environmental and economic aspects, including landscape impacts, of possible corridors in the
most suitable area to select the corridor of least impact. This formal step called concertation is
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split in two main phases. The first aims to delimit the study area, which is large enough to
include all possible power line alternatives. The second step aims to collect all territorial
characteristics related to the study area in order to define a pathway that causes the least
impact to the environment of the affected regions (Rte, 2015c). The organization of a public
debate for 400 kV lines with a length over 10 km, under the supervision of an independent
administrative body, the National Commission for Public Debate (CNDP), was mandatory
until 2015. Today, stakeholders like the TSO, parliamentarians, councils at regional and
municipal levels, and agreed environment protection associations may voluntarily ask for the
involvement of the CNDP (CNDP, 2016; Legifrance, 2015). At the end of the process, the
National Commission for Public Debate produces a report with recommendations on the basis
of which Rte must declare whether it is willing to continue the project and, if yes, how it will
integrate the CNDP recommendations (Rte, 2015c).
Local inhabitants also constitute relevant stakeholders at the spatial planning phase. As the
characteristics of the project at this stage are more precisely defined than during the previous
phase, this makes it possible to discuss precise points of the project with the affected
stakeholders. There is a possibility to involve a neutral third party, named guarantor. His or
her nomination by the National Commission of Public Debate (CNDP) can be voluntarily
asked by the TSO to ensure transparency and fairness during the participatory process (CNDP,
2013). This is also a way to enable the integration of stakeholders’ expectations and concerns
before the official public inquiry of the permitting phase. During the spatial planning phase,
the TSO involves institutional stakeholders like municipalities to gain a better knowledge of
local issues related to the development of the line. In this phase, local NGOs and diverse
institutions are involved. Because of the integration of different stakeholders’ expectations
and concerns that is not necessarily binding, we range this step as being at the empowerment
level of marginal consultation (see Figure 5).
2.4.1.3 The ‘permitting’ phase
The permitting phase begins with the request for a declaration of public utility (DUP). The
purpose of this declaration is to make some future utility easements or propriety transfers
legally possible if no amicable agreement is found with landowners (Rte, 2015d). To that end,
a two-month consultation is organized with many different stakeholders, for example State
services, regional authorities, local representatives and protected area managers. Remarks are
made concerning both the demand for the declaration of public utility and the Environmental
Impact Assessment, which is mandatory for new overhead lines over 15 km (Rte, 2015c).
Following this consultation, a minimum of one-month public inquiry is opened to all citizens
living in the local communities concerned by the projects. The public inquiry is managed by
an investigating commissioner who is appointed by the administrative court related to the area
of the project (Rte, 2015d). At the end of the process the commissioner proposes a report
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bringing together the various positions held by participants, adding conclusions and
recommendations. Due to the active character of these inquiries, this step may be considered
as consultation (see Figure 5). Finally, the decision of delivering the declaration of public
utility is taken in light of the public inquiry by either the Ministry of energy for 225-400 kV
projects, or by regional State services for lower voltages (Rte, 2015d).

Empowerment level

Cooperation
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Information
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Process steps

Figure 5: Levels of stakeholder empowerment in the French planning process for very-high voltage power
lines.

Once the declaration of public utility is delivered, the last details of the project and its precise
localization are determined through bilateral meetings with the relevant authorities and any
stakeholders (landowners in particular) whose interests may be directly impacted by the
project (Rte, 2015f). This process is supervised by the Regional Direction of the Environment,
Landplaning and Housing (DREAL) and the Departmental Direction of the Territories (DDT)
to ensure that the procedure is carried out according to the law (Rte, 2015e). Specific
agreements, for instance on building licenses, exemptions related to protected species, and
compensatory measures, in particular in matters of landscape impact, are then discussed. The
Project Accompanying Plan, which is financed by Rte to cover a set of environmental
measures for the visual integration of the structures into the surrounding landscape, is also
discussed at that time (Rte, 2015f). Due to the exchanges and discussion between the TSO and
the affected stakeholders, the character of these last meetings can be ranked in a level of
cooperation. However, due to the declaration of public utility in terms of means to enforce the
application of the project, we consider this step as a level of consultation, as the enforcement
means of the declaration of public utility makes a sharing of power between stakeholders and
project owner impossible (see Figure 5).
2.4.2 Innovative projects in France
The French TSO, Rte, adopted innovative ways to involve stakeholders in three of their
projects. We provide below a short description of the innovations and the related
empowerment of stakeholders.
In the project Lonny-Vesle, an upgrade of a 400 kV power line (Rte, 2011), the innovation
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consisted mainly in an early landscape ‘diagnosis’, i.e. an integrated analysis which takes into
account economic, social and environmental aspects (Aménités, 2011; IATEUR, 2011a:
IATEUR, 2011b). Additionally, the TSO mandated an external company to perform a socioenvironmental inquiry through workshops with local stakeholders and citizens affected by the
power line path (Aménités, 2011). This approach provided an overview about the effects of
the line on the landscape and the possibility to tailor the line to the needs and future plans of
local stakeholders. These additional steps in the project are beyond a regular consultation and
go in line with cooperation. However, as these steps happened beside the formal process, and
not in form of binding-steps added to the traditional project, this cooperation could not be
fully considered as such. Therefore, from a whole-project perspective, we considered the
empowerment level during these steps as marginal to cooperation. From a time-perspective,
most of the additional work involving stakeholders has been carried out early in the process
(Aménités, 2011; Rte, 2011). However, the scope of evaluation was already defined by the
path of the line to be upgraded. Although the content could also be related to the spatial
planning phase, the emphasis in the additional stakeholder engagement has been on needs at a
very local scale (Aménités, 2011). Therefore we considered this engagement mainly as part of
the need definition phase (see Figure 6). This step showed that consultation could go far
beyond the usual way to involve stakeholders, providing insights that make possible a more
constructive integration of the power line in the territory.
In another project, Avelin-Gavrelle, and upgrade of a 225 kV and 400 kV line, the TSO
organized five ‘thematic commissions’ during the early steps of the spatial planning phase.
These commissions dealt with issues related to power lines like health, agriculture,
environment, landscape and energy-economy (Rte, 2012a). In these commissions,
independent external experts explained their views and discussed the needs and implications
of the power line with representatives of NGOs, socio-economic actors, citizens, and
representatives of the state services and of local authorities (Bastard et al. 2014). Additionally,
Rte organized local workshops with citizens affected by the power line to gather local insights
on the affected areas at a small scale (Rte, 2012b). We classify this project as genuine
consultation because the stakeholders’ perspectives were taken into account explicitly in the
further steps of the process (see Rte, 2015g).
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Figure 6: Additional stakeholder empowerment in French projects through additional innovations
compared to the traditional planning process

The project of the line between France and Spain, Baixas-Santa Llogaia, has been
documented as an example where opposition grew so high that the TSOs, in this case the
French Rte and the Spanish REE (Red Eléctrica de España) regrouped in a partnership for the
project, required mediation for the project at the European level (Inelfe, 2008). Discrepancies
appeared between the TSOs and the opposing citizens’ groups on the rationales behind the
project, on the layout of the line, and on the environmental implications of the construction,
causing delays in the process (Ciupuliga & Cuppen, 2013). This led to an abandonment of the
regular process (concertation), and to the organization of specific workshops to detail the
technical specificities of the line according to the views of the population. Under a European
coordination, stakeholders like local governments, environmental and opposition groups have
been involved through workshops (ibid.). These stakeholder involvements lead to a consensus
on a final layout for the power line, which entailed a dedicated eight-kilometer long tunnel for
an underground cable under the most sensitive area (Ciupuliga & Cuppen, 2013; Inelfe, 2011).
This is a clear example of cooperation because stakeholders’ perspectives have been explicitly
taken into account and decisions have been co-produced with the involved TSOs (see Figure
6). Moreover, the project showed how an increased degree of stakeholder empowerment led
to a compromise solution to build the line.
2.4.3 The case of Norway
The Norwegian planning procedure for power lines shares the same fundamental phases as the
French process: the need definition, the spatial planning, and the permitting. However, the
phases can be divided in different steps (see Figure 7 and sections 2.4.3.1 to 2.4.3.3).
Moreover, a different organization has a critical role: the Norwegian Water Resources and
Energy Directorate (NVE), whose role is to ensure a fair use of resources, especially in the
interest of the affected communities (OED, 2013).
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Figure 7: The administrative planning process for power lines in Norway

2.4.3.1 The ‘need definition’ phase
The Norwegian development plan follows the aims stated in the European Ten-Year Network
Development Plan (TYNDP) (ENTSO-E, 2014). The plan describes trends and scenarios, and
projects the evolution of electricity production, consumption and exchanges at the
Norwegian-European level (Statnett, 2013a). It also describes how the national power grid
should evolve, with a regional focus. This document is published every second year, and
broadly discussed with politicians and in energy-experts fora. From 2015 there is, in addition,
a public hearing on the Norwegian Grid Development Plan (Statnett, 2015).
The discussion on the need of the project starts at the early concept evaluation of each project
and may recommend several projects for a studied region. Although this first dialog formally
takes the form of a consultation, the TSO mainly involves established stakeholders like public
authorities and NGOs, but not the wider public, as at this point there is still no clear concept
of a path for the line (RGI, 2012a). For large projects, longer than 20 km and with tensions
over 300 kV, the TSO carries out an external audit on the concept evaluation for grid
development by external consulting companies before sending the justification report to the
Ministry of Oil and Energy (OED, 2012). Additionally, discussions about the need rarely end
up justifying only one power line, but they are valuable to identify interested stakeholders,
their perspectives, alternative solutions and to receive inputs about future needs. This dialog is
the first formal discussion between the TSOs, the public authorities and NGOs. During this
phase, Statnett presents the need for a new power line, the issues at stake and what needs to be
taken into account before the ‘spatial planning’ phase (Statnett, 2014a). Therefore, mainly due
to the explorative character of this first stakeholder engagement and the restricted consultation
scope for large projects, we categorize it as marginal to consultation (see Figure 8).
2.4.3.2 The ‘spatial planning’ phase
During the spatial planning phase, Statnett sends a notification to the regulator, the Norwegian
Water Resources and Energy Directorate (NVE). The organization of the public involvement
is then shifted to the regulator who coordinates and organizes the hearings with affected
stakeholders (NVE, 2015a). In these hearings, information about the different routes and a
proposal for the environmental impact assessment (EIA-program) are provided. The
consultation starts with local authorities, and the public is invited immediately afterward. The
TSO and the authorities gather various interests, ideas, and remarks from stakeholders. The
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notification has usually alternative routes. During the process, some of them can be excluded
or others can be added. This part of consultation with the regulator lasts for 8 weeks (NVE,
2015a). After the hearings, NVE gives Statnett a program of an EIA, including which topics
shall be included and the alternative routes (NVE, 2015b). The boundaries of the EIA, a result
of stakeholder consultation during the hearings, are binding; therefore we can consider this
step as a consultation engagement (see Figure 8). After this period, the dialogue with
stakeholders often continues into the next phase, and then bilaterally between the TSO in
charge of building the line (Statnett) and the affected stakeholders (NVE, 2014b). Contact and
dialogue with the county officials as well as the officials in the municipalities are maintained
in order to give Statnett the possibilities to react and take additional local constraints into
consideration.
2.4.3.3 The ‘permitting’ phase
After the first round of public meetings, Statnett adapts the alternatives and external
consultants carry out the Environmental Impact Assessment (EIA) (Statnett, 2014b). The EIA
and a formal application are sent to the regulator (NVE) who organizes a second round of
public hearings. The input of this second round is compiled by NVE in a binding form for the
TSO. At this stage the most accurate route for the power transmission line is usually decided.
Indeed, a different alternative route will require an additional EIA, which may delay the entire
process. In this phase there is a constant dialogue with the landowners and other stakeholders
to get into the details of the planning. This process also results in (usually minor) changes.
Moreover the process includes a gathering of comments by the county, municipality officials,
landowners and NGOs through hearings. These officials provide feedback on the EIA and
formulate demands for additional information, for instance about biodiversity loss (Statnett,
2014b). From an empowerment perspective, the permitting phase fulfills the conditions of a
consultation through the binding results of the public hearings (see Figure 6).
For small projects (smaller than 300 kV and 20 km), NVE makes the final decision, unless an
appeal is made. Once the regulator gives its approval to the selected route, they send an
information letter including the assessment paper of the project, which is the basis of their
decision. This letter is sent to the stakeholders who contributed or were involved (NGOs,
citizens’ groups, etc.), the landowners, and the local and regional authorities (NVE, 2015c).
Stakeholders are given the possibility to object the decision within three weeks. We consider
this sub-step as marginal to consultation, because the input from stakeholders can only be in
form of an objection. If there is an objection to the decision, NVE takes it into consideration
and either changes the decision in accordance with the objection, or overrules the objection. If
overruled, the original decision is maintained and NVE forwards the conclusions and
recommendations to a higher level, i.e. the Ministry of Oil and Energy, which evaluates and
makes a final decision, which cannot be objected anymore (NVE, 2015e). For larger projects
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(new lines, or larger than 300 kV and 20 km), the final decision is made by the Ministry of Oil
and Energy (OED) based on NVE’s recommendations. The stakeholders are informed about
the decision made by the Ministry of Oil and Energy, but the stakeholders cannot object to it
(NVE, 2015e). The variation of the process between big and small projects is the result of the
a document named White Paper, which was introduced in 2012 as a result of the ‘Hardanger
line’, whose development was heavily undermined by stakeholder opposition (OED, 2012).
More precisely stakeholders raised opposition because they wanted subsea cables instead of
over-head lines and due to a perceived ambiguity on the need for the power line (OED, 2010;
RGI, 2012a).
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Figure 8: Levels of stakeholder empowerment in the Norwegian planning process for power lines.

Finally, the negotiations with the landowners about compensation for land loss related to the
new line or corridor begin after the application hearing. The compensation only covers the
economic losses (NVE, 2015d). Common interests with landowners and municipalities may
be included, often resulting in the provision of local benefits (e.g. new roads) (Statnett,
2014b). The TSO collaborates in parallel with the affected municipalities, NGOs and
landowners. Collaboration is project-specific and the wider public is not involved anymore.
2.4.4 Innovative projects in Norway
As a result of facing opposition, the Norwegian TSO Statnett enhanced its planning processes
with additional hearings. In addition to the mandatory public hearings related to the
notification and the application of power lines projects, Statnett organized meetings with
stakeholders, among them potentially affected residents and landlords, earlier in the planning
process. For instance, in the project Bamble-Rød, a new 420 kV line, the TSO organized
meetings with the population before the official hearings organized by the regulator. These
hearings made possible to discuss issues like the reason for grid extension and the project,
possible cabling solutions, its price and its impact on the landscape, and finally develop
additional path alternatives, taking into account stakeholder input in a very early phase
(Statnett, 2009), therefore, we considered this as a consultation. Additionally, as a result of the
meetings, a new process to remove power lines with lower voltage begun (132 kV and 66 kV).
These additional meetings gave more possibility to affected stakeholders to exchange on
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projects affecting them, providing inputs to the TSO, helping to select technical alternatives,
and to reduce tensions between the TSO and the stakeholders. The same procedure has been
applied to the general upgrade of the existing power line network around Oslo (RGI, 2012a).
The project Nettplan Stor-Oslo covers the complete upgrade of the electricity grid around the
capital, where most lines have been built between the 1950s and the 1980s, and will not be
able to satisfy the city’s future consumption patterns until 2050 (Statnett, 2013b). In the early
meetings organized by the TSO, stakeholders could provide direct input, especially consisting
of requirements regarding the visibility of the line, to be then considered in the framing of
later stages of the planning process (RGI, 2012a; Statnett, 2013b). Therefore, we consider this
involvement as a form of consultation. Although the planning phases of the project Stor-Oslo
are not finished yet, collecting stakeholder views early in the process is gaining momentum in
Norway. Streamlining the process in this way may therefore reduce the risk of time-costly
appeals at the end of planning procedures.
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Figure 9: Additional stakeholder empowerment in Norwegian projects through additional innovations
compared to the traditional planning process

2.4.5 Cross-country comparison
The planning processes for transmission lines differ between France and Norway in several
points. The most salient one is the involvement of stakeholders, mainly in form of hearings.
Statnett in Norway does not have control on the stakeholder hearings in the formal process as
it is carried out entirely by the Norwegian Water Resources and Energy Directorate (NVE)
(OED, 2012). In France, Rte plays a crucial role in the involvement of stakeholders and
although large projects are monitored by the National Commission for Public Debate (CNDP)
(CNDP, 2016; Rte, 2015c), Rte is the key actor in charge of stakeholder involvement.
The evaluation of regular planning processes in both France and Norway revealed similarities
in the involvement of stakeholders between the two countries. First, in both countries there is
a common trend of adopting higher levels of stakeholder empowerment in the need definition
phase additionally to the formal requirements of the planning regulations, as shown by the
innovative projects (see Figure 10). However, the two countries have different ways to
empower stakeholders in the early phase of the project, mainly using citizens’ workshops in
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France and additional stakeholder hearings in Norway. Second, both countries show higher
levels of stakeholder empowerment in the spatial planning phase (see Figure 10). Third, both
countries did not increase stakeholder empowerment in the permitting phase.
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Figure 10: Comparison of the empowerment levels of the planning procedures in France and Norway and
their innovations in newer projects.

It is difficult to provide an explanation for these trends. We may hypothesize that this is due
to an increased TSO awareness that taking into account stakeholders’ perspectives in the early
stages of the planning process can avoid later bottlenecks and conflicts. This mechanism is
also known as the ‘Participation Paradox’: over time the interests of stakeholders grow, while
the possibility to influence the project decreases (Albrecht et al., 2013). Additionally, recent
research showed that stakeholders and citizens are indeed willing to participate in planning
processes (Schweizer-Ries et al., 2011; Zoellner et al., 2011).
2.5

Discussion

In this paper, we describe, evaluate and compare the planning processes for very high-voltage
transmission lines in France and Norway by means of a document analysis. Grounding on
previous research, we operationalize the degree of empowerment in three levels: information,
consultation and cooperation. Our analysis of traditional electricity grid planning procedures
shows lower levels of stakeholder empowerment in the early phase of the planning process
(need definition) than in the final one (permitting to build the new line). This emerges as a
common trend in both countries under study, France and Norway (see Figure 5 and Figure 8).
Also the results about innovative projects reveal a common trend, but it goes in the opposite
direction: innovative projects show higher levels of stakeholder empowerment in the need
definition and spatial planning than in the permitting phase (see Figure 10). These results
open up several questions: why could we not observe very high levels of empowerment (e.g.
cooperation) in the traditional processes? Why could we not observe innovations in terms of
enhanced stakeholder engagement in the permitting phase? Why is there a tendency to
increase empowerment in the early phases?
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In principle citizens could be highly empowered in order to cooperate with equal powers on
power lines issues (Rau et al., 2012). However, as decisions about power line planning are
usually started at the national or European level, it is unclear how to really empower citizens
and how to conciliate their local interests with the national ones. We may hypothesize that the
lack of enhanced levels of empowerment in the last critical phase, the permitting phase,
reflects the difficulties in effectively addressing the conflicts between the national strategic
decisions and local protests. At the same time our results show that, in their innovative
projects, the TSOs tend to increase dialogue, engage with stakeholders and address
disagreement as early as possible in the procedure. Therefore, they adopt a ‘precautionary
approach’ to anticipate local protests.
The specific characteristics of power lines are another aspect affecting the conciliation
between local and national interests. Due to their linear structure, power lines have
disadvantages compared to other infrastructures like wind turbines. In the case of wind energy,
affected communities can directly benefit from the additional energy production in their area,
stimulating in some cases grassroots’ initiatives to build wind turbines (Seyfang et al., 2014).
In the case of power lines, the question of the added value at the local level remains open
because the line usually goes through the land and the affected community does not directly
benefit from it. Therefore, it is unclear how a bottom-up approach could actually reduce local
protest in planning processes for power lines. However, what a bottom-up approach can do is
to open-up critical issues and make conflicts visible since the very early stages of the decision
making process. While traditional top-down approaches show their limits in matter of
acceptance for power lines (Ciupuliga & Cuppen, 2013; RGI, 2012a; Roland Berger, 2011),
some authors argue that stakeholder engagement should be tailored to the process with the
right level of empowerment for each phase of the planning process (Krütli et al., 2010;
Stauffacher et al., 2010). Our results clearly go in the same direction, showing that there is no
‘one solution’ for the level of stakeholder empowerment that fits for all the phases of the
planning process (see Figure 6 and Figure 9).
Another result that deserves further discussion is that France and Norway use different ways
to empower stakeholders in the early phases of the project, mainly using citizens’ workshops
for the former and additional stakeholder hearings for the latter. Considering the large amount
of methods available (see a non-exhaustive list in Roland Berger, 2014), each project owner,
TSO or regulator can implement participation methods adapted to the purpose of the
stakeholder engagement according to the needs, resources and local participation cultures.
This reinforces the considerations of Krütli et al. (2010) and Stauffacher et al. (2010) that
participation and its corresponding stakeholder empowerment should be tailored to the project.
Nevertheless, what empowerment is effective at what point in time remains unanswered.
Higher levels of empowerment are not synonym of better outcomes and lack of conflict. Also,
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the decision about the level of empowerment is dependent on a number of social, political,
cultural and institutional factors. Although the newer projects described in this paper provide
some hints of possible paths to explore, further research is needed on this issue.
Another key difference between France and Norway is the role of the TSOs. In Norway, the
formal engagement with stakeholders is carried out by the Norwegian Water Resources and
Energy Directorate (NVE), thus out of the direct control of the TSO Statnett. In France, Rte
organizes the formal stakeholder participation, often with a monitoring of the National
Commission for Public Debate (CNDP). Although Rte emphasizes its role as a servant of the
legislator and its political vision on the future of the energy and electricity system (Rte,
2015a), this creates a potential bias in the process, where Rte can be perceived as conducting
the participatory process to legitimize a decision that has been already made. Nevertheless, a
process owner, in this case Rte, can still allow independence of the process by defining how
the end-conclusions of the participatory process will influence decision-making (Rowe &
Frewer, 2000). On a different register, Statnett clearly states its stake in the future energy
landscape claiming as guiding vision that the “future is electric” (Statnett, 2015). Therefore,
co-organizing the planning process while being also an interested stakeholder does not
preclude a fair amount of independence, as long as interested stakeholders do not exclusively
carry out the process. Therefore, if in the future TSOs need to play a greater role advocating
the development of electricity transmission lines against other forms of energy sources or
distribution, a participatory process owned by a neutrally perceived instance like it is the case
in Norway with NVE seems more appropriate. This has substantial implications for the
existing legal frameworks for power line planning. As TSOs act more like private companies
defending financial and technical interests, a too deep implication as process owner may
compromise the neutrality of the process and this would increase criticism from stakeholders.
Therefore, our results suggest that a separation between the process owner and the TSO may
have beneficial effects on the process.
Finally, although further empowerment of stakeholders and citizens may be considered as a
way to revitalize a stiff representative democracy (Pellizzoni & Vannini, 2013; Ciupuliga &
Cuppen, 2013; Fiorino, 1990; Smith, 2009), the question of the limits of stakeholder
empowerment remains open. On the one hand, from a political perspective, a power line
project might be perceived by some stakeholders to be a form of tyranny of an expanding
system where stakeholders are social outcasts (see Mill, 2003 [1859]). On the other hand,
power line planning might be considered as the result of a democratic process and of energy
politics aiming at expanding the electricity transmission infrastructure. If these two
conflicting instances are not addressed, stakeholders who feel neglected will continue to
protect themselves and their assets through legal appeals, thus delaying the processes or even
causing their failure (see Ciupuliga & Cuppen, 2013; Roland Berger, 2011; Rte, 2006; 2008).
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Increased empowerment of stakeholders is therefore a way to give a voice to stakeholders in
order to avoid decision deadlocks, blockades and legal conflicts. Avoiding these delays is
crucial to speed up the grid development that is necessary for an energy transition toward a
decarbonized European electricity sector.
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Abstract
In many countries, any substantial increase in the share of renewable energy will require a
reinforcement of the electricity transmission-grid. We examine the value added by MultiCriteria Decision Aiding (MCDA), which may support decisions on corridor alternatives for
grid reinforcement by including stakeholder preferences. We present the results of a roleplaying game to verify whether stakeholders can agree on a priority-ranking of criteria for
MCDA and whether this agreement can foster acceptance for the outcome of the process. Our
results show that agreement among participants on criteria-ranking during a common
elicitation of the importance of criteria is significantly related to acceptance of the outcome as
provided by the MCDA. Additionally, this method creates a common ground for generating
acceptable solutions for subsequent steps in planning transmission lines. Our findings suggest
that MCDA may generate higher stakeholder acceptance through the common and active
inclusion of different actors in grid planning decisions.

3.1

Introduction

In its aim to decarbonize the majority of its electricity sector by 2050, the European Union has
set ambitious targets for the implementation of renewable electricity sources (EC, 2011a).
This goal creates a growing need for grid extension, which is in addition to currently-evolving
electricity consumption patterns and an aging grid (ENTSO-E, 2014; Lilliestam et al., 2012).
While current planning processes are constantly developing (RGI, 2012a), many existing
planning procedures are hindered by stakeholder opposition to grid extension (Cain & Nelson,
2013; Ciupuliga & Cuppen, 2013). These conflicts increase the difficulty and complexity in
selecting the most suitable corridors through which to build power lines and it has become
clear that decision makers need to take into account a growing number of concerns – technical,
economic, environmental and social (Doukas et al., 2011; RGI, 2012a) when planning new
power line projects, if those projects are to survive the permission process.
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While there is evidence to support the fact that better inclusion of the views of potentiallyaffected stakeholders can lead to better decisions (Webler & Renn, 1995), it is still unclear
how best to systematically include a large number of different impacts and conflicting
objectives as in the case of power line planning (Amodeo, Luè, & Muratori 2015). We
propose the use of Multi-Criteria Decision Aiding (MCDA), which includes a broad spectrum
of methods to explicitly take into account multiple criteria to evaluate different alternatives
with conflicting objectives, and to explore stakeholders’ values in decision making (Belton &
Stewart, 2002; Figueira et al., 2005). MCDA can support decisions by facilitating choice
amongst available alternatives, and it provides useful insights when evaluating alternatives
characterized by impacts that are difficult to compare (Gregory et al., 2012, ch. 1). By
considering multiple criteria measured in different units, MCDA helps individuals and groups
to solve a problem and to understand the consequences of each alternative better (Belton &
Stewart, 2002; Bouyssou et al., 2006; Grilli et al., 2016). In theory, this could force an
additional measure of rationality into the decision-making process and ultimately facilitate the
reaching of agreement.
Depending on the issue addressed and the way it is used, MCDA can serve two different but
often interlinked purposes: First, MCDA is used to analytically support complex decisions
that cannot be addressed only through intuition. It does this by integrating different obectives,
criteria and preferences (Eisenführ, Weber, & Langer, 2010, ch. 1), Second, MCDA can be
used to improve and structure a multi-actor decision-making process, for instance when all
actors do not agree on which criteria should guide the process (Bojórquez-Tapia et al., 2005;
Karjalainen et al., 2013; Marttunen & Hämäläinen, 2008; Norese, 2006). MCDA can support
and enhance learning processes by opening up discussion, increasing transparency, and
enhancing debate on the available options, their possible impacts and the different
perspectives of the stakeholders involved (Stagl, 2006). Several attempts have been made to
use MCDA for power line planning and some of these have successfully involved affected
stakeholders (Bagli, Geneletti, & Orsi, 2011; Bailey, Grossardt, & Jewell, 2005; Demircan,
Aydin, & Durduran, 2011; Hosseini & Bahmani, 2011; Matos, 1999; Rousseau & Martel,
1994). However, although MCDA has the potential to reduce conflict between different
stakeholders (Gregory et al., 2012, ch. 1; Hostman et al., 2005; Stagl, 2006), there is no clear
empirical evidence for the acceptance of the results of this method by the stakeholders
involved in the process. Therefore, we present an MCDA approach to the elicitation and
aggregation of collectively-discussed stakeholder preferences. To this end, we conducted a
role-playing game involving several actors who randomly played given roles in the evaluation
of a given set of corridor alternatives with the aim of identifying the most desirable one(s).
Using this game setting, we collected data to better understand: i.) If different stakeholders
can agree collectively on the importance of a given set of criteria. ii.) Which aspects, for
instance the discussion quality or agreement on a common input, drive acceptance for the
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proposed power line alternatives as evaluated through the MCDA. iii.) If MCDA (including a
collective stakeholder input) can be used as a way of selecting a set of acceptable solutions for
subsequent steps in the planning process.
3.2

Background

The electricity grid is constantly evolving, and in many European countries, Transmission
System Operators (TSOs) are tasked with balancing electricity fluxes through the grid, thus
requiring an updating of the existing grid to meet future consumption and production patterns
(ENTSO-E, 2014). This evolution of the grid happens either in the form of new lines or
upgrades of older lines, but sometimes also involves decommissioning of old lines. However,
new grid infrastructures may considerably impact the natural and human environment,
possibly reaching a point that prompts stakeholder opposition (Cain & Nelson, 2013;
Ciupuliga & Cuppen, 2013; Ruud, Kielland Haug, & Lafferty, 2011). Stakeholders oppose
transmission lines for three main reasons: i.) due to uncertainty concerning the health effects
of electromagnetic fields (Cain & Nelson, 2013; Cotton & Devine-Wright, 2011a; Dürrenberg
et al., 2015); ii.) due to aesthetically negative impacts on the landscape (Cotton & DevineWright, 2011b), although transmission lines are more readily-accepted in urban areas, or in
areas where power lines already exist (Lienert, Sütterlin, & Siegrist, 2017; Soini et al., 2011);
and iii.) stakeholders may perceive the planning process as unfair (Cain & Nelson, 2013;
Gross, 2007; Hildebrand et al., 2016; Rottmann, 2013; Wolsink, 2007). Although TSOs
constantly improve the processes by which they address stakeholder opposition (RGI, 2012a),
there are reasons to believe that their efforts do not suffice to mitigate the opposition to grid
extension projects.
To address stakeholder opposition, several scholars have highlighted that better involvement
can relieve tensions between project proponents and affected stakeholders, and thus increase
project acceptance (Cain & Nelson, 2013; Ciupuliga & Cuppen, 2013; Cotton & DevineWright, 2011a). However, there is no consensus in the literature on what ‘better participation’
is. Some scholars understand better participation as the greater empowerment of the affected
actors and frame it through a range of criteria that have to be fulfilled, such as influence on
outcome, transparency, representativeness, or resource availability for the involved parties
(Arnstein, 1969; Webler & Tuler, 2000). Other scholars frame participation as a process
structure where different engagements with stakeholders are put together according to the
engagement aims of the process owner (Krütli et al., 2010). Although this view on
participation may be relevant from a pragmatic perspective, it assumes that the process owner
aims to select the alternative for an infrastructure project that has the least impact, and while
TSOs or regulators usually give reasons for their selection of a certain choice (for instance
NVE, 2010; 2012), the underlying mechanisms of the decision-making are frequently neither
explicit nor fully disclosed (Shepherd & Bowler, 1997; Western Power Distribution, 2016, ch.
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7). Existing literature regarding stakeholder participation highlights this gap and suggests that
structured and participative decision-making mechanisms enable better quality participation
(Rowe & Frewer, 2000; Smith, 2009). However, there is relatively little experience in this
field when it comes to the planning process for power lines, and there have been only a few
attempts to systematically structure the complexities of power line siting (Bagli, Geneletti, &
Orsi, 2011; Bailey, Grosshardt, & Jewell, 2005; Demircan, Aydin, & Durduran, 2011; Matos,
1999; Rousseau & Martel, 1994). As yet, none of these studies has focused on active
stakeholder participation in the actual planning process.
MCDA can primarily be used to structure decision-making issues analytically and it is
suitable for power line placement issues, which are subject to many uncertainties, such as
long time frames, capital-intensive investments, their impact on multiple stakeholders, and
many conflicting criteria (Huang, Poh, & Ang, 1995; Løken, 2007; Wang et al., 2009). In
addition to its analytical capabilities, MCDA can improve the decision-making process
through increased transparency to affected stakeholders, thus potentially increasing learning
and acceptance (Gregory et al., 2012, ch. 11; Stagl 2006). According to Diakoulaki, Antunes,
and Martins (2005), MCDA is increasingly being used to involve affected stakeholders in
energy-related infrastructure decisions. We can distinguish three types of such involvement
(Georgopoulou, Lalas, and Papagiannakis 1997; Georgopoulou, Sarafidis, & Diakoulaki,
1998; Hobbs & Horn, 1997): Firstly, processes where stakeholders take part in the
identification of alternatives, especially when these refer to constructed scenarios or action
plans (Karni, Feigin, & Breiner, 1992); Secondly, procedures where stakeholders evaluate and
express their opinions about those alternatives that should not be retained for evaluation in the
final set (Barda, Dupuis, & Lencioni, 1990; Rietveld & Ouwersloot, 1992; Scolobig, Castan
Broto, & Zabala, 2008). Thirdly, processes where stakeholders participate actively in
elicitation of the criteria-tree and the assignment of weights to the criteria (Bojórquez-Tapia et
al., 2005; Capros, Papathanassiou, & Samouilidis, 1988; Hämäläinen & Karjalainen, 1992;
Karjalainen et al., 2013; Karni, Feigin, & Breiner, 1992; Lienert et al., 2015; Luè & Colorni,
2015; Marttunen et al., 2015; Voropai & Ivanova, 2002). However, with the third type of
involvement, the process owners usually ask stakeholders to weight the criteria separately,
forcing decision-makers into a trade-off between the preferences of the different stakeholder
groups (Gregory et al., 2012, ch. 9), thus potentially leaving affected stakeholders unsatisfied
with the final choice. In this situation, the use of MCDA could even increase the tensions
among the affected stakeholders. When stakeholder input is elicited separately for the MCDA,
as is often the case, the decision-makers make the decision at the end of the process (Gregory
et al., 2012). Although we may assume that decision-makers are genuinely interested in
making the best decision by considering and discussing the results with the affected
stakeholders (Eisenführ, Weber, & Langer, 2010; Gregory et al., 2012; Hostmann et al., 2005;
Stagl, 2006), they can also use the MCDA to enforce and support their pre-made decisions.
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This could limit the value of the stakeholders’ inputs, potentially undermining their
acceptance of the process (Arnstein, 1969; Rau, Schweizer-Ries, & Hildebrand, 2012). We
can therefore speculate that when stakeholders are confronted with the need to collectively
decide on inputs to the MCDA, they may consider this to be an effective method of
collaboration, thereby fostering direct acceptance of its outcome.
A collective elicitation exercise prior to the MCDA may help the decision-maker to choose a
suitably reduced set of alternatives. However, it is still unclear whether or not such a process
might make stakeholders collectively agree on an input; whether it can generate acceptance
for the outcome of the MCDA and whether it will contribute to a better understanding of the
method in an interactive context. To address these knowledge gaps, an experimental power
line planning situation is able to provide relevant insights into the ability of stakeholders to
elicit collectively a set of agreed-upon criteria weights. Through this setting, we aim to clarify
empirically whether different stakeholders can agree on a set of conditions based on these
criteria weightings, as an input for MCDA and if this agreement goes on to ease acceptance of
the MCDA outcome. Additionally, we aim to investigate whether a participatory MCDA
approach enables the framing and refinement of acceptable alternatives for power line
corridors. Answering these questions has a twofold potential: It enables a better understanding
of how MCDA can benefit from a participatory setting for elicitation of different criteria
weightings. It also evaluates the appropriateness of using MCDA to integrate stakeholders’
deliberated inputs into the process more effectively, in turn making it possible to assess the
potential for increasing acceptance of the outcome.
3.3

Methods

To evaluate the use of MCDA in fostering stakeholder participation, we designed a roleplaying game. We used this design because gaming is a reliable approach for pre-testing
behavior in decision-making models, making it possible to challenge participants’ decisions
and behavior and to invite them to act strategically (Garcia, Dray, & Weber, 2016; Ståhl,
1983). Additionally, by using a role-playing game, we could emulate a step of the planning
process that usually spans several months (Cotton, 2014). Finally, we designed a simplified,
but plausible, setting where we included the usual techno-economic, social, and
environmental characteristics of transmission line planning issues.
3.3.1 Role-playing game
To illustrate a case related to the spatial planning of power lines, we generated a fictitious
role-playing game: Utopia (Amodeo et al., 2016; Amodeo et al., 2017). We developed a game
with the many generic elements of an early spatial planning phase in which appropriate
corridors have to be selected between four interconnecting points and crossing several areas:
towns, cities, valuable biodiversity areas, recreational areas, and cultural heritage areas (see
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Figure 11). We identified nine connection alternatives, including a zero option, in structuring
the role-playing game.

Figure 11: General scheme of the Utopia-case that we used for the role-playing game, where an existing
power line (dotted line) has to be upgraded due to an increasing of renewable energy generation in the
region of Utopia. The different nine alternative corridors connected the points ABCD, potentially crossing
different sensitive areas.

For the MCDA, we used the multi-attribute value theory (MAVT) (Keeney & Raiffa, 1976)
because of its logical coherence and its possibility for explaining effectively all the steps
performed (Amodeo, Luè, & Muratori, 2015). This traditional approach is characterized by
the definition of a synthesizing value function that assigns to each potential alternative an
overall value, representing its overall performance from the point of view of all the evaluation
criteria considered. The outcome is a complete ordering of the set of alternatives. We used the
following additive value function, which is the simplest and most widely used form (Belton &
Stewart, 2002):
𝑉 𝑎 =

!

𝑤! 𝑣! (𝑎! )

where V(a) is the overall performance of an alternative a, vi(ai) is the value function reﬂecting
the performance of alternative a on criterion i, and wi is the “weight” elicited to reﬂect the
importance of attribute i. To generate a complete order of the set of alternatives through the
MAVT, we structured the decision-making issue with twelve criteria for power lines related
to five main fields (see Figure 12): technical aspects (e.g. security and continuity of electricity
supply), investment costs, socio-economic aspects (e.g. impact on tourism economy),
environment (e.g. impact on biodiversity) and landscape (e.g. visual interference), although in
real projects the number of criteria can be higher (Amodeo, Luè, & Muratori, 2015).

54/117

Figure 12: Hierarchy of criteria used in the role-playing game on Utopia. For a more extensive list of
usable criteria for power lines, see Amodeo, Luè, and Muratori (2015).

To condense the planning-process into a realistic time-frame for a workshop, we performed
only selected steps of the MAVT with the participants. Considering the main limitations of
the method, the greatest difficulty for the stakeholders was to give precise numerical answers
to express their preferences related to the weighting of criteria (Hämäläinen & Salo, 1997;
Pöyhönen & Hämäläinen, 2001; Weber & Borcherding, 1993). We asked the participants to
elicit the weights of the criteria through a ranking exercise. We used this ranking exercise
because it is less demanding than the attribution of numerical weights to the criteria (Jessop,
2011), and a complete ranking of the criteria is the equivalent, from a mathematical
perspective, to assigning bounds and constraints to the weights (Mousseau et al., 2003). The
criteria ranking was elicited by using a modified approach of the “Cards elicitation procedure”
(Pictet & Bollinger, 2005). To compute the range of values for each alternative (overall
performance), we used the software VIP Analysis (Dias & Clímaco, 2000). To leave enough
time to compute the MCDA results, we structured the workshop in two main sessions: a first
session in which the participants generated a ranking of criteria and a second session during
which the participants discussed the results of the MCDA (see Figure 13). If, in the first
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session, the participants could not generate a complete shared ranking, we asked them to
deliver a partial result, for instance, a partial ranking into high, middle and low categories. We
then used these lists to generate the MCDA results that we discussed with the participants in
the second session.

Figure 13: Schematic view of the workshop we carried out around the fictional project Utopia.

3.3.2 Data collection and elaboration
The participants in the role-playing game had all been connected to power line planning to
different degrees and had attended a joint event on power line planning for two European
research projects: BESTGRID (IEE/12/794) and INSPIRE-Grid (ID608472). As we did not
ask for demographic data in our surveys, we assumed that the proportions of the players’
backgrounds reflected the total proportions of participants at the event. The largest group
were TSOs (39%), followed by environmental and civil NGOs (20%), industrial actors and
consultants (20%), researchers (13%) and “other” (8%). The gender distribution was 65%
men and 35% women. We randomly assigned roles to the 35 participants and randomly
placed them in different work groups. To provide a realistic setting for the game, we designed
eight roles for the participants to play, inspired by our experience of existing power line
projects, where each role had its own agenda in the power line project Utopia, with given
needs and concerns. We provided each participant with a description of their assigned role,
with a given agenda and a set of preferences that were based on real transmission line projects
(see Hildebrand et al., 2015) and adapted to the case study. We organized four groups of at
least eight participants and we arranged the participants so that there was always at least one
participant playing one of the following roles in each group:
•

Transmission System Operators (TSO)

•

Local electricity companies

•

Tourism operators

•

Environmentalists

•

Landscape protection associations

•

Citizens of Duckburg

•

Citizens of Mouseton

•

Representatives of public bodies (Region Utopia)
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After each of the two sessions of the workshop (see Figure 13), we asked the participants to
fill in an anonymous questionnaire. In the first questionnaire, we asked three batteries of
questions (see Appendix). In the first battery, the participants evaluated the workshop
according to ten items, with a focus on stating their general levels of satisfaction, their
understanding of the issue, and their evaluation of the quality of interactions during the
exercise. We designed these items to be answered on a 5-point Likert-scale (Likert, 1932),
ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). In the second battery, the
participants reported their difficulty in ranking the twelve criteria discussed in their working
group by using a Likert-scale ranging from 1 (“not difficult”) to 5 (“very difficult”). In the last
battery, the participants reported the quality of discussion between the players when reaching
an agreement on the ranking of criteria. For this, we designed nine items based on the
Deliberation Quality Index (DQI) (Steenbergen et al., 2003) answered through a Likert-scale
ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). Finally, to link the responses of
the first questionnaire to the second, which we conducted at the end of the workshop, we
identified the players through their role and through their working group (groups A to D).
At the end of the workshop, after the presentation and discussion of the results of the MCDA,
we asked participants to fill in a second anonymous questionnaire (see Appendix). In this
shorter survey, we included one battery of statements to evaluate the satisfaction of the
participants and their level of acceptance of the proposed reduced set of power line
alternatives. We measured the twelve items with a 5-point Likert-scale ranging from 1
(“strongly disagree”) to 5 (“strongly agree”). Finally, the players once again filled in their role
and the working group which they attended to link their responses to the first questionnaire.
To test our hypotheses, we applied two different statistical tests. We used a Regression
Analysis to find out which aspects drive acceptance for proposed power line alternatives as
evaluated through the MCDA. In addition, we used an Analysis of Variance (ANOVA) to see
if the rated difficulty of the prioritization of different criteria varied according to their ranking
as assigned through the common elicitation of the criteria weights. We used parametric
statistical methods because the scales were designed with regular intervals (see Appendix)
and the methods we used are relatively robust to non-normal data (Field, 2009).
3.4

Results

3.4.1 Participants’ agreement and its effect on acceptance
During the first part of the workshop, all four working groups did, to a certain extent, agree on
a common ranking of criteria for the MCDA and the participants perceived the ranking
activity and the corresponding discussion positively (see Figure 14). These results show the
ability of the participative MCDA, as we designed it, to foster participant agreement, thus
answering our first research question. However, the participants did not systematically accept
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the results of the MCDA that we generated from their ranking-input (see group C in Figure
15).
Satisfaction over the ranking exercise vs. quality of discussion

3.44

A
3.67

3.86

B
3.88

3.75

C
3.70

I am satisfied with the result of
[the ranking activity]. (n=32)

3.50

D

Discussion quality [aggregated
variable] (n=32)

3.27

1

2

3

4

5

Figure 14: Satisfaction on the ranking exercise and the quality of the discussion sorted by groups (A, B, C,
D). The first variable has been measured through a Likert-scale, 1=’strongly disagree’ to 5=’strongly
agree’ with the statement: ‘I am satisfied with the result of [the ranking activity]’ (dark). The second
variable (clear) has been computed through an aggregation of nine items (Cronbach’s α = 0.72, N = 9)
related to a Deliberation Quality Index (Steenbergen et al., 2003).
Criteria prioritization vs. outcome

4.00

A
4.14

3.57

B
3.86

3.75

C
2.75

Agreement on criteria
prioritization (n=24)
3.50

D
3.50

1

2

3

Acceptance of the outcome
(n=24)

4

5

Figure 15: Agreement and acceptance of outcome sorted by groups (A, B, C, D), both variables have been
measured through a Likert-scale, 1=’strongly disagree’ to 5=’strongly agree’ with the statement: ‘My
working group could agree on a prioritization of criteria (dark) and ‘I would accept the outcome proposed
for my working group.’ (clear)

Through the first and second questionnaires, we could check whether agreement on input was
statistically related to acceptance of the MCDA outcome. In order to do this, we tested the
statistical relationship between the independent variable agreement on prioritization and the
dependent variable acceptance of the outcome through a regression analysis. Additionally, we
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also tested the aggregated variable discussion quality (Cronbach’s α = 0.72, N = 9) as a
predictor for the acceptance of the outcome of the MCDA. Both these tested predictors
significantly correlated with the variable acceptance of the outcome (see Table 1). We also
considered other potential predictors including task difficulty and the aggregated variable
understanding of the task (Cronbach’s α = 0.77, N = 5), but only included items that were
significantly correlated with the variable acceptance of the outcome in a two-step regression
model. Although some variables did not completely fulfill the condition for parametric testing,
the potential predictors agreement on prioritization and discussion quality had distributions
that enabled a regression analysis.
Table 1: Correlation table (Kendall’s τ) between the variable acceptance of MCDA outcome and its four
possible predictors. All items have been collected through a 5-step Likert scale.
1

2

3

4

1. acceptance of the outcome

-

2. agreement on prioritization

0.61**

-

3. (aggregated) discussion quality

0.37*

0.41**

-

4. task difficulty

-0.01

-0.31*

-0.24

-

5. (aggregated) understanding of the task

-0.23

-0.08

0.12

0.12

5

-

Note. n=23, ***p<0.001, **p<0.01, *p<0.05.

Due to the relative low number of valid samples for this regression (n = 23), we could not
carry out a regression analysis with more than two potential predictors. Nevertheless, we
could consider the results as robust because the effects were large (Field, 2009). The first
regression model (agreement) explained 30% of the variable acceptance in a significant way
(see Table 2), F(1,21) = 8.86, p = 0.007. The second model (agreement and discussion quality)
explained 41% of the variable acceptance, although not in a significant way F(1,20) = 12.6, p
= 0.07. Although both models are valid (R2 to adjusted R2 is 0.03 for model 1 and 0.06 for
model 2), the second model including the variable discussion quality is not substantially
improved and the variable agreement on prioritization of criteria remains the only significant
predictor for acceptance of the outcome. This result suggests that MCDA translates agreement
on the input in the form of a ranking of criteria into acceptance of the outcome, answering our
second research question.
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Table 2: Regression analysis for the dependent variable acceptance of the result of the MCDA showing the
variable agreement during the discussion as unique predictor for the acceptance of the MCDA outcome.
All items have been collected through a 5-step Likert scale.
B

SE B

β

constant

1.19

0.84

agreement

0.67

0.22

constant

-0.64

1.24

agreement

0.51

0.22

0.42*

0.66

0.34

0.36

Step 1
0.55**

Step 2

(aggregated) discussion quality
2

2

Note. R = 0.30 for Step 1, Δ R = 0.11 for Step 2.
***p<0.001, **p<0.01, *p<0.05.

3.4.2 Contribution of the MCDA to a selection of acceptable solutions
Through the questionnaires, the participants reported that some criteria were easier to
prioritize than others (mean values Mmin = 1.70 and Mmax = 3.26, on a 5-level Likert-scale),
suggesting that it might be easier to rank some specific criteria, thus setting a frame for more
acceptable alternatives through the MCDA. We therefore set the hypothesis: “The difficulty in
agreeing on a ranking of criteria is lower for high-ranked or low-ranked criteria compared to
middle-ranked criteria” in order to answer our third research question. To test this hypothesis,
we conducted a one-way ANOVA with the independent variable ranking degrees of the
MCDA-criteria (high, middle or low) and the dependent variable difficulty in agreeing on
criterion ranking, for each criterion. We tested and met the following assumptions to perform
the ANOVA: i.) The homogeneity of variance was not significant, Levene test F(2,45) = 0.04,
p = 0.99. ii.) We carried out measurements in an independent way through anonymous
surveys and we randomly split the participants into different working groups. iii.) The
dependent variable difficulty in agreeing on criterion ranking was measured on an interval
scale and was normally distributed, D(48) = 0.98, p = 0.55 (Shapiro-Wilk).
The first contrast of ANOVA shows that the difficulty of ranking higher and lower ranked
criteria was significantly different than for those ranked in the middle, t(45) = 3.26, p = 0.002.
Moreover, the second contrast showed that difficulty in prioritizing higher-ranked criteria was
not significantly different than ranking low-ranked criteria, t(45) = 0.72, p = 0.48.
Additionally, we conducted a Tukey HSD post hoc test as we met all necessary assumptions:
normal distribution, homogeneity of variance, independent observations, and interval scale
(Field, 2009). The results showed that there was a significant difference between the reported
difficulty in prioritizing high, middle and low ranked criteria, F(2,45) = 5.63, p = 0.007.
While the participants significantly reported that it was easier to rank high and low-ranked
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criteria as compared to the middle-ranked ones (average values Mhigh = 2.29, Mlow = 2.47 and
Mmiddle = 3.00 , see Table 3), they did not report any significant difference in the difficulty of
prioritizing low-ranked as compared to high-ranked criteria, p = 0.48. These results highlight
a relative, but significant, level of “ease” in ranking criteria considered to be of higher and
lower importance by the participants, setting a frame for acceptable solutions. The results of
our workshop provide evidence for our third research question, suggesting that an MCDA
based on collective stakeholder input can contribute to enabling the discarding of some
alternatives, thereby providing a reduced set of options for consideration by decision-makers.
Table 3: The different levels of ranking difficulty (means), collected through a Likert-scale ranging from 1
(“not difficult”) to 5 (“very difficult”), for criteria having been either prioritized as high, mid and low, and
their significant differences using a post hoc test Tukey HSD.

difficulty in agreeing
on criterion ranking

Total

High-ranked

Low-ranked

Mid-ranked

n = 48

n = 15

n = 14

n = 19

Mean (SD)

Mean (SD)

Mean (SD)

Mean (SD)

F

P

2.62 (0.71)

2.29 (0.65)b

2.47 (0.64)b

3.00 (0.66)a

5.63

.007

a, b

Identical characters (within rows) indicate a non-significant difference between a pair of means, while different characters indicate a
significant difference using the Tukey HSD test (α = 0.05)

3.5

Discussion

Our results show that stakeholders can provide a collective input on allocating weights to an
MCDA, potentially reducing the time and cost needed to reach a satisfactory decision. This
therefore suggests that the ranking exercise not only elicits stakeholder preferences, but also
generates an acceptable frame for higher and lower priority criteria. The computations we
carried out highlighted which alternatives did not constitute a good choice, which alternatives
were more or less conflicting, and finally, where the possible margins of negotiations are.
However, the way we performed the MCDA does not substitute for a decision-maker, as the
results still leave margins of uncertainty and subjectivity, although these do appear reduced
and better defined. Nevertheless, our results show MCDA to be an appropriate tool for
reducing the number of alternatives by using direct collective input from stakeholders through
clear and interactive elicitation of preferences.
The role-playing game was explicitly designed to encourage the participants to discuss and
rank a set of criteria to be processed in the MCDA. This arrangement gave an incentive to the
participants to agree on the prioritization of the set of criteria. This method proved itself to be
useful in distilling the prioritization of criteria and reducing the number of power lines
alternatives, and agreement in the discussion was a significant predictor of the outcome
acceptance. However, according to Ståhl (1983), role-playing games can have several
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limitations, such as a lack of seriousness, realism and complexity. These drawbacks were
limited in our role-playing game as most of the participants were familiar with power line
planning issues, so for them, the game incorporated familiar and realistic, although diverging,
interests and agendas. Additionally, the complexity of the game had been addressed through
the different attitudes that players may adopt when discussing the ranking of criteria,
increasing the number of possible pathways for the discussion and argumentation to take.
Nevertheless, despite the positive learning effects of role-playing games (Garcia, Dray, &
Weber, 2016), the reality around some contentious power line projects shows that cordial
discussion between stakeholders does not always happen (Ciupuliga & Cuppen, 2013; Ruud,
Kielland Haug, & Lafferty, 2011), making agreement on the ranking of a set of criteria
potentially difficult. The main difference between this role-playing game and real projects is
probably the potential for conflict and the economic, social, and political interests of real
stakeholders who may be ready to use all means to oppose a project. If this is the case,
involving stakeholders in the collective ranking of a set of criteria can be problematic.
However, stakeholder opposition is seldom crystallized in the early spatial planning phases,
where the different corridor alternatives are compared (RGI, 2012a; Rottmann, 2013).
Therefore, a participative MCDA in the early spatial planning phase has the potential to
generate acceptance for a reduced set of alternatives, and also can make the selection process
more transparent during the subsequent phases of the planning process.
Although stakeholder participation in power line planning is gaining momentum in many
countries (Bastard, Molinengo, & Landier, 2014; RGI, 2012a; Roland Berger, 2014), a
systematic and structured integration of stakeholder input has not been achieved. This roleplaying game is an attempt to fill this gap by involving stakeholders in a collective ranking of
criteria through deliberation with the aim of selecting the most appropriate corridor for a
power line. However, it is not yet clear whether this method can be applied effectively later in
the planning processes, for instance to evaluate the more precise path that the line will follow
within a selected corridor alternative. Further research could show whether MCDA, using
direct and collective stakeholder-interactions, can help in finding acceptable solutions on a
narrower scale, potentially highlighting where remaining margins of negotiation and
compensation may still exist. Similarly, using MCDA to integrate stakeholders’ input
upstream into planning procedures could also complement current methods used at a national
level to define which portions of the grid have to be extended (Schmidt & Lilliestam, 2015),
and potentially increase acceptance of the needs for grid extension.
In the planning process for power lines, decision-making formally remains in the hands of the
process owner and the planning authorities (RGI, 2012a). It is possible that process owners
would be reluctant to share their power by using MCDA to increase stakeholder participation
(Eisenführ, Weber, & Langer, 2010). Process owners may be different agencies, for example,
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in some countries TSOs own most of the planning processes, while in others the process is
handed to regulative bodies (RGI, 2012a; Roland Berger, 2011; Späth & Scolobig, 2017).
Furthermore, the TSOs’ strong involvement in the decision-making process may be
considered by some stakeholders as being biased and loaded with conflicts of interest.
Therefore, to avoid this perception of partiality, external bodies that have no direct stake in
the process could carry out the MCDA as a means to foster stakeholder involvement.
Outsourcing the MCDA in this way could improve several aspects that are considered to be
insufficiently covered: transparency and the independence of actors, and thus potentially
increasing acceptance of the outcome (Rowe & Frewer, 2000; Smith, 2009). However, the
role of the MCDA is not to rationalize and unify all elements of a decision-making issue, but
to provide a structure for the deliberations between stakeholders through a common
understanding of the issue and the decision needed (Roy, 1999). In this sense, our results
show that MCDA makes a consistent contribution toward addressing this challenge, making
planning more inclusive of the stakeholders affected by the expansion of the electricity
transmission grid.
3.6

Conclusion

The results of the role-playing game presented in this paper highlight how the use of MCDA
can distil a common agreement on a criteria ranking, which may create common ground for
finding acceptable solutions. Additionally, we have shown how MCDA can create for the
participants a frame of more acceptable power line corridor alternatives. We have provided a
first attempt to apply MCDA through common stakeholder input to select the most suitable
corridor for a hypothetical power line project. Furthermore, MCDA has the potential to be
used in the earliest stages of the planning process, as well as in the final phases, helping to
identify the margins of negotiation and compensation for the affected stakeholders. However,
although the results of our role-playing game showed promising insights, further research is
needed to clarify how far MCDA with a common stakeholder elicitation of weights, can
improve existing planning projects.
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Insights on different perspectives underlying the trade-off between land
use and renewable electricity development
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Abstract
The need to reduce greenhouse gas emissions in the electricity sector requires an increase in
renewable generation capacity. However, power generation infrastructure can be in conflict
with other uses of available land. Different perspectives on how the development of
renewable electricity should occur can lead to stakeholder oppositions. I used Q methodology
to inquire how affected stakeholders perceived the development of a photovoltaic solar park
in Switzerland. This allowed me to identify possible ways to soften conflicts between
agricultural land use and renewable electricity development. The results show that while most
actors agreed large roof surfaces should be prioritized for solar panels, remaining divergences
explain tensions that threatened the realization of the solar park. Two perspectives were in
conflict: on one side, actors defending a strict protection of agricultural land; on the other,
actors who considered it appropriate to build solar panels on fields. This division implies that
in order to reach high shares of solar electricity, policies may reduce this conflict by
supporting photovoltaic power generation mixed with agriculture. Additionally, the results
suggest that renewable energy development policies should preserve a balance between largescale and small-scale photovoltaic power development to be socially acceptable among a
broad spectrum of stakeholders.

4.1

Introduction

As electricity production is a substantial driver of climate change, many countries have set
roadmaps and policies to massively expand their share of renewable electricity in the coming
decades (EC, 2011a; Lilliestam et al., 2014). In addition to this trend toward climate-friendly
electricity, several countries have decided to gradually phase out nuclear power plants (BFE,
2013; IEA, 2013a; 2013b), leading to an even greater need for renewable sources of
electricity. However, the different actors involved in energy transformation do not always
agree on the way to achieve a fully renewable electricity system, and they can support very
different, sometimes contradictory, policy alternatives to achieve this goal (Diaz et al., 2017;
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Lilliestam & Hanger, 2016). This division can lead to delays in the construction of a
sustainable energy system, putting climate change mitigation goals at risk.
The massive development of electricity-related infrastructure puts a stress on available land
(Huber et al., 2017; Turney & Fthenakis, 2011), and when conflicts between renewable
electricity development and land use arise, different stakeholder perspectives on these issues
enrich and sometimes sour the debates (Diaz et al., 2017; Ellis et al., 2007; Wolsink &
Breukers, 2010). While there is already extensive research on the environmental effects of
renewable electricity on land use (Huber et al., 2017), we know relatively little about the full
spectrum of different stakeholder views surrounding the use of land for large, surfaceimpacting solar parks. An example of the tension between land use and large-scale
photovoltaic power development is the Boverie photovoltaic solar park in Payerne,
Switzerland. The project, a result of the incentives to develop renewable electricity, came into
conflict with environmental protection actors, mainly due to diverging perspectives on land
use (Galliker, 2014). While the conflict between the two opposing parties was observed in the
media, there are potentially more perspectives than were publicized about the development of
large-scale photovoltaic energy. It is unclear what these views are and how policies take them
into account. We can therefore hypothesize that current land use and renewable energy
development policies are insufficient to address stakeholder issues related to large
photovoltaic facilities in Switzerland.
In this study, I used Q methodology (Stephenson, 1953) to highlight the different actors’
perspectives on large-scale solar power plants. I employed this methodology because it can be
used according to two rationales (Watts & Stenner, 2012): first, to discover the different
views of the actors involved in the process, and second, to better understand the subject, in
our case the clash between renewable energy development policies and land preservation
policies. In the past, Q methodology has been used to highlight different stakeholder
perspectives in many fields like water management (Raadgever et al., 2008; Webler et al.,
2003) and to understand different perceptions on overarching concepts like sustainable use of
resources (Curry et al., 2013) or ecosystem services (Hermelingmeier & Nicholas, 2017). This
methodology has also been used to highlight the usually broad spectrum of different actors’
views surrounding renewable energy issues, like acceptance of hydropower plants (Díaz et al.,
2017), the siting of wind turbines or electrical transmission lines (Cotton & Devine-Wright,
2011b; Ellis et al., 2007; Wolsink & Breukers, 2010), and developing biomass energy
(Cuppen et al., 2010). However, most of the existing research on social aspects of electricityrelated infrastructure does not focus on facilities that require a large and concentrated amount
of surface on the ground, but rather on either linear or scattered infrastructure (Devine-Wright,
2013; Devine-Wright & Howes, 2010; Ellis et al., 2007; Wolsink & Breukers, 2010). In this
paper, I aim to complement this body of research by investigating the different perspectives of
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the actors affected by a surface-intensive power facility, in our case a solar park. I highlight
their points of agreement and disagreement to identify possible ways to soften conflicts
between land use and renewable electricity development. I first present the case of the
Boverie solar park. I then present and discuss the results of our study using Q methodology,
highlighting the implications for energy and land use policies.
4.2

Background – The Boverie solar park in Payerne

Following the Fukushima nuclear disaster in 2011, the Swiss government decided to phase
out nuclear energy at the end of the life of the Swiss nuclear plants (BFE, 2013). To
compensate for the loss of power generation capacity from this phase out—about one third of
the produced electricity—the government aims to fill the gap through a massive development
of renewable electricity capacity, mainly through solar and wind production (BFE, 2013;
2016). To reach these goals, the main policy measure to date has been feed-in-tariffs (BFE,
2017; Lilliestam et al., 2014). Since its implementation, this policy has generated an increased
interest from many actors to develop renewable energy projects (Díaz et al., 2017; Lilliestam
et al., 2014; Swissolar, 2017), and it not only applied to individual citizens, but also to
companies developing larger projects.
In addition to the Swiss government’s aim to develop renewable energy sources, large areas
have been devoted to low-density residential areas as a result of relatively permissive
regulations regarding land use, which has led to a rapidly expanding footprint of settlements
and infrastructure (Nicole, 2013). To preserve agricultural land, the Swiss government set a
cap in the development of built areas, which was accepted by the people through a
referendum in 2013 (ARE, 2014). In its latest revision, the Raumplanungsgesetz (RPG)—the
federal legal framework regulating land use development—requires that any newly developed
agricultural space should be compensated for by dismantling other existing infrastructure
(ARE, 2014). However, this legal framework sometimes comes into conflict with other
policies designed to increase renewable energy capacity, especially when some infrastructure
has a large impact on land, like solar parks (Abegg et al., 2012).
The municipality of Payerne aimed to generate the equivalent of its entire electrical
consumption through renewable energy sources, mainly solar (Commune de Payerne, 2013).
To reach this goal, the municipality developed the Solarpayerne project to massively develop
solar power capacity in Payerne. The expansion of solar photovoltaic capacity started with
larger roofs on municipal buildings and through an information campaign spread to the
population who were encouraged to invest in solar plants for the roofs of their houses
(Commune de Payerne, 2017). In the municipality, there was also an industrial zone called La
Boverie that had never been developed (60’000m2); yet still used for agriculture. Considering
this ‘industrially unused’ area, the local electricity company, under the impulsion of one
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citizen, developed the idea of a solar park filling this zone. La Boverie would be a solar park
with about 40’000m2 of photovoltaic-panels, generating the equivalent of about 40% of the
electrical consumption of Payerne (Greenwatt, 2013; Grenon, 2016).
To establish a participative process for the realization of the Boverie solar plant, the
municipality, the electricity company and the initiator of the project involved several actors
and non-governmental organizations (NGOs) usually consulted in the planning processes for
land impacting projects (Henchoz & Moullet, 2013). To build infrastructure at a municipal
level in Switzerland, the planning process entails two main formal steps where stakeholderinput can be filed. In the first public inquiry, people can file written oppositions (Bovay et al.,
2010). After this step, the proponents of the project can carry out modifications and present a
revised version to satisfy opposing voices. Following these modifications, potential opponents
can appeal to the district court. The conflict can be escalated toward higher levels in case of
persisting disagreement: the cantonal and federal courts (FCh, 2017). Although conflicts
related to infrastructure development are usually solved at a local level, opposition groups
sometimes escalate the conflict to the federal level (Lambiel, 2016). In the case of the Boverie
solar plant, one NGO made a formal opposition to the solar park during the development of
the project, arguing that it was an inappropriate use of land. Even though the industrial zone
was not yet developed and was still dedicated to agriculture, the municipality would have to
compensate for its future urban development due to the RPG (Galliker, 2014). The proponents
of the project argued that the land intended for the solar park was already zoned as industrial
land and could therefore be used for electricity-generation purposes (Greenwatt, 2013),
securing the use of the land and avoiding its return as an agricultural zone. Following the
opposition, the proponents did not substantially change the project, but the NGO making
opposition chose not to litigate, estimating that their chances to succeed in avoiding the
construction of the plant were too little. The power plant was eventually put in operation in
2015 (Grenon, 2015).
Although the solar park in Payerne was constructed, its planning process did not work
smoothly. Additionally, we can expect the tension between land use and energy strategy
found in Payerne to appear more frequently in the future, as the Swiss energy strategy
requires a further development of renewable energy infrastructure to reach its goals (BFE,
2013; 2017). This also applies to many countries around the world, as the development of
large utility-scale photovoltaic power plants is gaining momentum on a global scale (JägerWaldau, 2016). Therefore, a deeper inquiry on how affected stakeholders perceive surfaceintensive energy facilities can provide relevant insights on how to prevent delays in renewable
energy deployment that is necessary to carry out the energy transition.
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4.3

Methods

Because the demand for renewable energy necessitates greater capacity for production, there
is a need to better understand opposition to the infrastructure spread required for this
development (Devine-Wright, 2009; Wüstenhagen et al., 2007). However, it is difficult to
address stakeholder opposition issues because few attempts are made to understand existing
issues beyond the usual proponents/opponents descriptions (Devine-Wright et al., 2017; Ellis
et al., 2007). Most statistical approaches aim to find patterns between the answers of
respondents through different questions and variables, and then make inferences for a given
population through a representative sample (Webler et al., 2009). Q methodology takes an
inverted perspective, where the units of analysis are not respondents, but rather a given set of
statements (Brown, 1980). Instead of carrying out a factor analysis between variables, an
inverted factor analysis—among subjects—makes it possible to highlight commonalities
between respondents (Stephenson, 1935; 1953). Q methodology statistically simplifies
subjective perspectives of a given set of respondents, creating a reduced number of
perspectives shared among different groups of respondents.
4.3.1 Q set design
As a first step in the case study using Q methodology, I conducted seven semi-structured
interviews of the main actors involved in the planning of the Boverie solar park (three NGOs,
one electricity company, one project initiator, one solar energy inter-trade organization, and
one member of the municipal council). I carried out the interviews in French, the local
language in the region of Payerne. These interviews had an exploratory character and
provided the base from which to generate the set of statements for the Q study (Watts &
Stenner, 2012). Additionally, I gathered different positions covered through the local media to
complement the set of statements. I coded the interviews through three main topics: the
project itself, the planning process, and the energy strategy. For each of these three general
topics, I considered the following qualifiers: technological, economic, environmental, and
social. Out of the interviews, I coded 128 statements that showed a saturation in the diversity
of opinions (Bryman, 2009). I then reduced the set to 34 statements covering the matrix of the
three main topics through the four different qualifiers (see Table 4), making sure to cover the
opinions of all the interviewed respondents in a balanced way (Watts & Stenner, 2012).
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Social

Environment

Technology

Economy

6/20

The public perception of renewable energies is
too optimistic, especially when it comes to
impacts on the territory or the landscape.

34

Considering the complexity of administrative
procedures, it is easier to submit minimalist demands for
building permits, even if they may be rejected.

30

23.03.2018

33

32

31

The associations involved in consultations on an
infrastructure project can be used as an ‘alibi’ by the
promoters to green-up projects.

The press covers the development of renewable energy
infrastructure in an impartial way.

The involvement of stakeholders is a communication
principle to avoid opposition.

23

22

29

28

An industrial zone used for agriculture for a
generation should be re-classified as an
agricultural zone.

25

26

27

It is difficult to find a compromise between biodiversity
and infrastructure related to the production of renewable
energy.

20

It is more important to preserve biodiversity
than landscape.

Poor land management justifies a legal appeal against a
project.

Discussions about the landscape are subjective and
emotional.

Environmentalists are against large-scale renewable
energy projects.

19

24

18

Photovoltaic panels are desirable only in an
already-built environment.

15

A project's ecological compensations must be
incurred on location.

21

17

Local energy production makes consumers more
aware about their environmental impact.

14

16

13

The Boverie solar plant is the main element of
the Solarpayerne project.

12

8

In general, projects for consultation are too rigid and do
not allow a great possibility for influence during the
public inquiry.

10

It is more effective to build a solar power plant
on a field than to install the equivalent surface
on private houses.

Citizens should reclaim the issue of renewable energy and its
development.

It is necessary to balance the electrical production and
consumption of cantons.

To zone plots without knowing what project will be built on
them is not sound planning.

It is better to save energy rather than continuing to increase
production.

Our landscape is not natural and was mostly shaped by
mankind.

During the development of the Energy Strategy 2050, the
environmental groups were not as heeded compared to
industrial lobbies.

If each community does its share, we can have completely
renewable electricity.

Before installing photovoltaic panels on the ground, it is first
necessary to cover all available rooftops.

It is necessary to show that communities can produce their
own electricity in a renewable way.

It is more efficient to increase renewable energy production
than to replace old appliances with more energy-efficient
new ones.

For a sustainable society, we will have to put restrictions on
the way we consume.

5
11

A photovoltaic installation on a house produces energy that
is too expensive.

7

Citizens have the potential to find ideas for the
development of renewable energy.

Energy Policy
It is right to offer a higher subsidy for citizens who take
economic risks by installing photovoltaic panels.

4

3

9

2

Decision Process
In projects related to renewable energy, financial
interests dominate.

To develop solar energy, we should first use
larger roofs, for example industrial buildings.

6

1

The state should support small projects (<30kW)
rather than large installations.

The Boverie Solar Plant

Table 1: Q set for the Boverie solar park. In the paper, each statement is identifiable through its own ID. The statements cover three topics (columns) through four qualifiers (rows).

Table 4: Q set for the Boverie solar park. In the paper, each statement is identifiable through its own ID.

The statements cover three topics (columns) through four qualifiers (rows).

4.3.2 Administering the Q sort and factor analysis
While the Q set is based on a relatively small sample of interviewees, I administrated the Q
sort to a larger sample of respondents. The respondents (n=24) were either related to the solar
power plant activities in the canton or inhabitants dwelling next to the power plant. I gathered
respondents related to the solar park through a snowball sampling technique (Bryman, 2009)
and I contacted the nearby inhabitants through the phonebook. To administer the Q sort, I
used the software QSortWare (Pruneddu & Zentner, 2011). One of the respondents wished to
carry out the Q sort on paper. In this case, I carried out the sort on paper in exactly the same
way as through the software. Of 29 persons asked, 24 carried out the Q sort. I carried out the
full procedure in French.
The Q sort process entailed three distinct procedures. In the first step, the respondents had to
sort the 34 statements, one by one, into one of three categories: “I don’t agree with the
statement,” “I have no opinion on this statement,” and “I agree with the statement.” After this,
the participants refined their sort into nine categories, from “-4: This is not my opinion” to
“+4: I fully agree with the statement.” For the Q sort, I limited the amount of statements for
each of the nine categories in a symmetric way, with two for the -4 and +4 categories, three
for -3 and +3, etc. up to six for the neutral category (0). Once the respondents sorted the 34
statements into the nine categories, I asked them for demographic information (age, gender,
and occupation). I used this information to interpret the results.
I analyzed the different sorts I received from the respondents through four distinct steps, and I
used the software PQMethod for the first three steps (Schmolck & Atkinson, 2014):
1. I carried out a factor analysis of the Q sorts, where I inter-correlated the Q sorts on a
by-person basis (Brown, 1980). I then kept those factors with an eigenvalue greater
than one, according to the Kaiser-Guttman criterion (Kaiser, 1960).
2. I rotated the factors to maximize the variances through a VARIMAX-rotation (Watts
& Stenner, 2012).
3. I calculated the factor arrays (z-scores) through a weighted average of the Q sorts that
loaded significantly (Brown, 1980; Watts & Stenner, 2012). The factor loadings
correspond to correlation coefficients between a given Q sort and the factors identified
in the first step. Their minimal value for significance is calculated for a 1%significance (Brown, 1980; Field, 2009).
4. Finally, I used the arrays to re-create the Q sorts corresponding to the factors I kept in
the first step and interpreted them, mainly by using a crib-sheet (Watts & Stenner,
2012).
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4.4

Results

Through the factor analysis of the Q sort, I highlighted three factors with an eigenvalue higher
than one that explained 34.1% of the total variance (see Table 5). Factor two (F2) is bipolar,
as it entails one negative significant loading factor. I therefore interpreted this factor in two
ways, first, with an interpretation for the positive pole (F2+, positive loading factors), and
second, for the negative pole (F2-, negative loading factors) (Watts & Stenner, 2005; 2012). I
justified the additional treatment of F2’s bipolarity because several respondents loaded
negatively on F2, although not significantly.
Table 5: Factor loadings for each identified factor from each participant. The participants are identified
by their affiliation group. I indicate in bold the significant loadings (p<0.01).
Respondent

Factor 1

Factor 2

Factor 3

NGO

-0.18

0.71

0.05

Media

0.18

0.65

0.06

Dweller

-0.06

0.64

0.32

NGO

0.13

0.62

-0.17

Media

-0.04

0.48

0.21

Energy Company

0.41

-0.45

0.39

Cantonal administration

0.73

-0.14

-0.15

Inter-trade organization

0.73

0.10

0.26

Cantonal administration

0.67

0.05

0.14

Inter-trade organization

0.64

-0.24

0.10

Inter-trade organization

0.62

-0.09

0.29

Municipality

0.52

-0.09

0.49

Energy Company

0.41

-0.07

0.70

Dweller

0.09

-0.01

0.65

Energy Company

0.19

0.28

0.60

Media

0.13

-0.33

0.49

Dweller

0.03

0.16

0.39

Municipality

0.27

0.15

0.34

NGO

0.42

0.13

0.10

Dweller

0.05

0.21

0.05

Cantonal administration

0.39

0.09

0.04

Dweller

0.26

0.05

0.01

Dweller

0.10

0.01

-0.11

Dweller

0.02

0.42

-0.13

Eigenvalue

3.54

2.45

2.20

Variance [%]

14.8

10.2

9.17

Cumulated variance [%]

14.8

25.0

34.1
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4.4.1 Points of common agreement and disagreement
Since I considered the significant bipolarity of factor F2, I could not highlight clear agreement
among all the respondents, as F2- is the exact opposite of F2+. Nevertheless, if I exclude F2-,
several points of agreement appear (see Figure 16). The respondents agreed that large roofs
should be used for solar energy generation before using smaller roofs (statement 6: z = 1.59
on average, see Figure 16 and Table 4) and that the local production of renewable energy
makes consumers aware of their ecological footprint (statement 14: 1.11 on average).
Additionally, they agreed that discussions about the landscape are emotional and subjective
(18: 0.74) and that citizens can generate new ideas to develop renewable energy (9: 0.93).
The respondents, with the exception of the one significantly loading on F2-, showed common
disagreements. They strongly disagreed with the claim that photovoltaic panels on a onefamily house produce electricity that is too expensive (4: -1.35) and with the claim that it is
more effective to produce more renewable electricity than to replace inefficient appliances
with more efficient new ones (11: -1.25). They also disagreed with the claim that the public
has an overly optimistic perception of the impact of renewable energy infrastructures (26: 0.95). Finally, they disagreed with the statement that planning processes should be made
simpler, but with a greater risk that projects will be rejected (30: -0.99).
While excluding F2- makes it possible to highlight points of agreement or disagreement
among most respondents, the respondent loading significantly on F2- did not necessarily
disagree with the consensual position of F1, F2+ and F3. He mildly contradicted the agreed
and disagreed points cited above (9: -0.26, 14: -0.07, 18: -0.15, 26: -0.23, 30: -0.42). However,
he was in opposition to the general agreement that large roofs should be utilized for solar
energy generation before small roofs are used (6: -1.82 vs. 1.59). In addition, he thought that
an individual house produces energy that is too expensive (4: 1.75 vs. -1.35), and that it is
more effective to produce more renewable energy instead of replacing inefficient appliances
by more efficient new ones (11: 1.07 vs. -1.25).
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ID
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

F1

30
F2

31
32

F3

33
34
-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

z-score
Figure 16: Z-scores (horizontal axis) for each statement (vertical axis; see Table 4) according to the three
main factors F1, F2+ and F3. The values for F2- are the opposite of the values of F2+. For each factor, the
higher the z-score for a given statement, the higher the agreement to this statement. The opposite is valid
for the negative z-scores: Lower values indicate greater disagreement with a given statement.
73/117

4.4.2 Factor 1: Citizens shape their own renewable energy landscape
4.4.2.1 Demographic summary
Factor one (F1) explains 14.8% of the study variance and has an eigenvalue of 3.54. Six
respondents loaded significantly and were all males. Three of them were from the inter-trade
organization for solar energy, and all members from this organization loaded significantly on
F1. The other three respondents were from the cantonal planning authorities. I excluded one
confounded respondent from the municipality, as he loaded significantly on F1 and on F3
(Watts & Stenner, 2012; see Table 5).
4.4.2.2 Interpretation
Respondents loading on F1 put a high emphasis on communities, indicating communities
should show that they can produce their own renewable electricity to reach a fully renewable
electrical system (statements 12 and 21, see Table 4 and Figure 16). They claim that citizens
have a realistic perception of the impact of renewable energy infrastructure (26) and that they
should reclaim the renewable energy challenge (19, 34). For them, it is right to give higher
subsidies to citizens who take risks in investing on renewable electricity infrastructure (3), but
financial interests do not dominate the development of photovoltaic power (2, 4, 14).
Additionally, they valued biodiversity more than landscape (24) and did not see difficulties in
making the compromise between environmental protection and large-scale renewable energy
projects (20), as ecological compensation can be done elsewhere (16).
The respondents saw planning as goal-oriented; land taken away from agriculture should be
devoted to infrastructure only when there is a concrete project to be built (32). They disagreed
that current planning procedures are too complex (30), and they saw stakeholder participation
in planning as a way to streamline processes (27, 29). Finally, they thought that environmental
organizations receive enough attention at a federal level during the development of the Energy
Strategy 2050 (22).
4.4.3 Factors 2+ and 2-: Don’t touch the land! and Build it where it is easier!
Factor two (F2) is a bipolar factor, and out of it we can interpret two opposing views of the
respondents. The interpretation of F2- is not necessarily the opposite of the interpretation for
factor F2+, as while the resulting opposing Q sorts exemplifying this factor are symmetric, the
interpretation of the statements may differ and both bipolar sides can share commonalities
(Watts & Stenner, 2005; 2012).
4.4.3.1 Demographic summary
F2 explains 10.2% of the study variance and has an eigenvalue of 2.45. Five respondents
loaded significantly on F2+, and all were males. Two of them were members of
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environmental protection NGOs, two were journalists, and one of them was a dweller near the
solar park. One respondent loaded significantly on F2- (-0.47); he was male and was from the
local energy company.
4.4.3.2 Interpretation of F2+
The respondents loading on F2+ claimed that fields should not be used for solar energy
generation (15) and that it is necessary to use all serviceable roofs instead (8, 13); the bigger
the better (6). To reach a high share of roofs equipped with solar panels, they claimed that the
state should subsidize small projects (1, 3) to make the energy produced affordable (4, 7).
Additionally, for them, in order to increase the share of renewable electricity, it is better to
save energy than to increase renewable electricity production (11, 31). However, the
respondents rejected the ideal of self-sufficient electrical production (12, 21), accepting
instead the idea that some areas can produce more electricity than others (33), so power
shortages of some regions can be compensated without any need to restrict consumption (5).
The F2+ respondents also supported the principle of compensation between regions for the
ecological impact of energy infrastructure. Heavily built areas can compensate for their
impact somewhere else (16). The respondents considered it necessary to preserve natural
landscapes (23), which were more important for them to preserve than biodiversity (24).
When energy policies are designed, they felt that environmental protection agencies have less
importance compared to other interest groups (22). Additionally, in renewable energy project
planning they felt that interests are mostly financially motivated (2), and that an involvement
of environmental protection associations could be used to green-up large-scale renewable
energy projects (29). The respondents supported the idea that planning should be controlled in
a stricter way by federal planning authorities (19, 34) that can possibly overrule municipal
planning. For instance, if an agricultural field zoned as an industrial area is not developed for
a long time—perhaps for one generation—the field should revert to being an agricultural zone
(25).
4.4.3.3 Interpretation of F2The respondent significantly loading on F2- supported the claim that it is more effective to
build a solar park than to build on the equivalent surface of roofs (7, 13, 15), as for him
photovoltaic panels on single-houses generate electricity that is too expensive (4). This is why
he saw the Boverie solar park as the main element of the Solarpayerne project (8). Although
he thought that it is right to subsidize actors that make risky investments on solar electricity
generation (3), he claimed that the state should not subsidize small projects (1), as he
considered them less efficient, both technically and financially (4, 6, 7). In the same way, the
respondent supported the idea that it is easier to produce more renewable energy than replace
inefficient appliances (11, 31). However, overall, he thought that for a sustainable society,
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reduction in consumption will be necessary (5).
The F2- respondent believed that the cantons should balance their electricity production and
consumption as well as the impact of energy-related infrastructure (16, 33). He therefore
rejected the idea of electrical self-sufficient communities producing their own renewable
electricity (12, 21), believing that the public is too optimistic regarding the impact of
renewable infrastructure (26). Regarding infrastructure planning, he would rather preserve
biodiversity than landscape (24), as discussing landscape is subjective and emotional (18),
and landscape has been mostly shaped by humanity (23). Nevertheless, the respondent
acknowledged that it is hard to find a compromise between biodiversity and renewable energy
infrastructure (20) and would prefer simple applications for building permits that, on the one
hand, could save resources for the applicants, but on the other hand, could be quickly be
rejected (30). Finally, the respondent sees land use in a rather opportunistic way, where solar
plants can be placed on the most convenient and available areas (25), be it on roofs or on
fields (6, 13).
4.4.4 Factor 3: Preserving the environment through efficiency
4.4.4.1 Demographic summary
Factor 3 (F3) explains 9.17% of the study variance and has an eigenvalue of 2.20. Five
respondents loaded significantly and were all male. Two of them were from the local energy
company, one was a journalist, and one was a neighboring dweller. I excluded the confounded
respondent from the municipality that significantly loads on both F1 and F3.
4.4.4.2 Interpretation
F3 respondents supported the claim that it is better to save energy than to increase renewable
energy production (31), for instance through replacing inefficient appliances with newer,
more efficient ones (11). Nevertheless, for them local energy installations made citizens
aware of the impact of their energy consumption (14, 26). They saw environmental protection
associations as being against large-scale renewable energy infrastructure (17), and they
thought it was better to preserve biodiversity than landscape (20, 24), as discussions on
landscape are subjective and emotional (18).
Although the respondents thought that money plays an important role in renewable energy
deployment (2), they did not agree that the state should subsidize citizens to install solar
plants on their roofs (3), as they do not think small installations produce cheap enough
electricity (4). They also disagreed that the state should support smaller projects rather than
larger ones (1) and would argue that large roofs should be used for electricity generation first
(6). Moreover, they were not averse to building solar panels on fields while there is room left
on roofs (13) because fields are more effective (7). Additionally, they agreed that citizens
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could bring good ideas for developing renewable energy sources on a local scale (8, 9).
The respondents supported the idea that zoning can be carried out without knowing what kind
of project will be eventually built on the zone (32), including for a relatively long time-span
like one generation (25). For them, the control of the zoning should remain at a relatively
local level (19). They see consultation processes as relatively genuine (27), although they
perceive that sometimes project proponents can take advantage of the participation of
environmental associations to green-up the image of their projects (29).
4.5

Conclusion and policy implications

The results show that actors related to the Boverie solar park had four different ways to think
about how renewable energy generation should be developed when it comes to surfaceintensive infrastructure. I observed a relatively general agreement among most respondents
that buildings’ roofs should be used first. Additionally, while agreeing that the landscape is a
rather emotional and subjective topic, the respondents claimed to have a realistic view of the
land impact of high shares of renewable electricity. However, the views of the respondents
diverge when it comes to the path toward high shares of solar electricity: a first factor
emphasizes the role of citizens in the development of renewable energy (F1), a second factor
emphasizes a high protection of agricultural land (F2+) while its bipolar counterpart supports
a pragmatic development of solar plants on areas that are easiest to build (F2-), and a third
factor emphasizes a larger role for energy saving (F3). The differences between these four
perspectives highlight the factors driving the tension among stakeholders during the planning
of the Boverie solar park. These views are substantially different than the previously reported
views on environment-related policy making (Dryzek, 2013; Hajer, 1995; Verweij et al.,
2006), as they are specific to the issue of large-scale photovoltaic facilities.
By using Q methodology, I highlighted four main points of view of the respondents through a
statistical evaluation. However, this study also has limitations. The first limitation is a general
critique of the method. Some scholars consider Q methodology a subjective field of research,
as the units of analysis—the Q sorts—are the result of a subjective perception by the
respondents (Watts & Stenner, 2005). Yet, Q methodology provides a statistically valid
insight into the subjectivity of the actors, and this complements already existing knowledge
(Abegg et al., 2012; Ellis et al., 2007; Huber et al., 2017). The second limitation is in the
reliability of the study. I developed the Q set on information collected primarily through semistructured interviews, and I could not exclude any remaining biases in the coding of the
interviews during the early phases of this research process. However, as I also learned more
about the development of the Boverie plant through the Q methodology process, I could
provide an accurate and reliable interpretation of the results of the factor analysis in the final
stages of this study. The last limitation is on the scope of the study. The scope was on the
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planning and development a solar park in a municipal and cantonal context. Thus, I did not
evaluate what actors at the national level may think about such a process. However, I still
received relevant insights on what the actors involved in the project think about overall Swiss
energy and land use policies. As this issue also exists in other countries (Rösch, 2016), I can
consider this research as a useful representation of the challenge of combining two energy and
land use-related policies that have strong implications at the local level.
Through the results of this Q study, we can verify whether or not the four highlighted
perspectives on solar power development and land use are addressed through existing Swiss
policies. The different factors show that there are substantial differences in what the
compromises between energy and land use policies should be. Factors F2+ and F2- illustrate
this divergence, where F2+ emphasizes a preservation of agricultural land, and F2- gives the
priority to renewable energy development, even if it will be detrimental to the preservation of
zones that are devoted to agriculture. Today, we can consider this confrontation as healthy, as
the two perspectives are embedded in a legal process that balances them. While the
proponents of the Boverie project were able to build the plant (Grenon, 2015), another smaller
solar park project (16’000m2) in the canton of Neuchâtel, Switzerland, did not get building
approval, as the considerations of land use outweighed the energy-development necessity
(Bardet, 2010; Marc, 2008). This example shows that neither land use policies nor energy
policy is systematically privileged. Yet, as the upcoming revisions of the Swiss energy policy
aim to massively expand solar energy generation infrastructure (BFE, 2013), we can speculate
that it will become more difficult to find a compromise between capacity development and
land preservation. This could also be valid for other countries, as the development of
photovoltaic capacity is gaining momentum (Jäger-Waldau, 2016). While further
development of photovoltaic capacity on already-built infrastructure can alleviate this tension,
the required high shares of renewable energy will continue to sustain a high demand for land.
Nevertheless, new ways to generate photovoltaic electricity combined with agriculture are
emerging, for example, the so-called ‘agrivoltaic’ systems, where land can be used with a dual
purpose for growing crops and generating photovoltaic electricity (Dupraz et al., 2011;
Götzberger & Zastrow, 1982; Majumdar & Pasqualetti, 2018). However, many land use
policies may not yet be adapted to this dual type of renewable energy development (Bovay et
al., 2010; Rösch, 2016). Therefore, the tension between different perspectives on solar energy
development and land preservation highlighted in this study suggests that land use policies
could be readapted to develop hybrid solutions bridging electricity generation and agriculture.
These measures can increase acceptance among local actors (Wüstenhagen et al., 2007), as
agricultural land is preserved and at the same time it is possible to drastically extend solar
power capacity.
Current energy and land use policies only partially cover two of the factors I identified in this
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study. Firstly, factor F3, ‘preserving the environment through efficiency’ is mostly addressed
through the Energy Strategy 2050 proposed by the Swiss government, which aims to
drastically reduce the electrical consumption of households by 2050 (BFE, 2013). Efficiency
is a cornerstone of the strategy, and the upcoming development of energy reduction measures
will certainly fulfill the expectancies of the respondents loading on this factor. However, it is
still unclear how these respondents would react to upcoming policies aiming to change
electrical consumption behaviors. Secondly, factor F1 defends a strong citizen role in shaping
energy infrastructure and landscape. While in Switzerland and Europe feed-in-tariffs enabled
citizens to build small solar plants on the roofs of their houses in the past (BFE, 2017;
Lilliestam et al., 2014; Swissolar, 2017), progressively phasing out this policy-element for
small plants in favor of larger projects—for instance through power auctions (Batlle et al.,
2012)—could leave actors defending a citizen-oriented perspective behind (Kitzing et al.,
2016; Tiedemann, 2015). If the policies to develop renewable energy only benefit a few large
actors, this could potentially undermine their desirability among the affected population as a
whole (Patt, 2015; Verweij et al., 2006). Consequently, the results of this Q study suggest that
upcoming revisions of energy policies to massively increase shares of photovoltaic energy
should preserve a compromise between large-scale and small-scale projects, still giving
enough leverage of action to local actors and house-owners.
Eventually, the promoters built the solar park in Payerne, and this is a first example of largescale on-field photovoltaic generation in Switzerland. However, at a global scale the
development of large-scale solar parks is accelerating (Jäger-Waldau, 2016), and we can
expect that the tension between renewable energy development and the preservation of
agricultural land will grow in the future. This development and its underlying tensions will
appear in many countries, especially those that are densely populated. However, considering
the little amount of research on the social aspects of large-scale solar parks, further
investigation is needed to see if there are commonalities between the results of this study and
actors’ perceptions in other countries. Nevertheless, the results presented in this paper suggest
that policy shifts to support an expansion of surface-intensive energy infrastructure like solar
parks should address the different conflicting perspectives underlying land use and energyrelated infrastructure development. Failing to do so can substantially slow down the
development of large shares of renewable electricity and thus undermine the transition toward
a sustainable electricity supply system.
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5

Discussion

Through the three contributions of this thesis, my co-authors and I answered the following
research questions:
Research question 1: Did stakeholder empowerment levels change in innovative
planning processes, and if so, when in the processes?
Yes, empowerment levels changed. They increased in the first phases of planning processes,
during the need definition phase, and during the spatial planning phase. However, these levels
barely surpassed the level of consultation, never reaching the level of genuine cooperation.
This indicates how process owners stimulate stakeholder interest early in the process, because
the interest of stakeholders is usually low in the early phases when many elements of the
project can still be changed—the so-called participation paradox (Albrecht et al., 2013).
Research question 2: Does a commonly agreed criteria-ranking among stakeholders
contribute to a the selection of acceptable solutions through an MCDA?
Yes, it was easier for participants to rank criteria in either the “high” or “low” categories than
those in the “middle” category. This provides evidence that collectively ranking criteria
before an MCDA provides a frame for subsequent steps in the decision process through a
commonly agreed reduction of different alternatives. While research has proven the ability of
the MCDA to reduce the number of possible alternatives (Gregory et al., 2012, ch. 3), it is
also effective when stakeholders commonly agree on the ranking of criteria as input before
carrying out the MCDA.
Research question 3: Which stakeholder perspectives can generate opposition to onfield solar energy development?
The opposition to the solar park mainly occurred due to different perspectives on land use: the
opponents defended a strict protection of agricultural land through roof-mounted solar power
generation, while proponents were more likely to deploy solar power where it was more
convenient for them. This is a new result to a new question as, to my knowledge, no such
attempt has been made on photovoltaic solar parks. This result suggests that the policy
dichotomy of infrastructure and land might be outdated and that policy changes to merge
energy production with the agricultural use of land could be beneficial to increasing solar
power generation capacity.
Research question 4: Does agreement among stakeholders on a common input for the
MCDA predict stakeholder acceptance of the outcome of the method?
Yes, agreement on the input of the MCDA through commonly elicited criteria ranking
predicts the acceptance of its outcome. While other scholars have used MCDA in a similar
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way (Pictet & Bollinger, 2005), no one has tested whether agreement prior to the MCDA
could lead to a higher acceptance of the outcome. This result provides a new answer to a new
question in the field of infrastructure planning, and applying this method to real cases can
provide evidence for its suitability for planning projects.
5.1

Improving planning processes

It is difficult to evaluate stakeholder participation when the “good outcome” is not clearly
defined because most research on stakeholder participation does not clearly state it. Our
findings allowed for answering the initial overarching-question:
How can energy developers accelerate the development of renewable power capacity
and its related infrastructure through a higher social acceptance of the necessary
infrastructure?
The answer is taking into account that stakeholders may have different expectations on what
to expect in planning processes. Making these expectations explicit goes further than the
classical yardstick “the project is built”. If we fail to do so, we have no clearly defined
variables to use for evaluating participatory processes. By explicitly stating what do we want
out of participative processes, it is easier to integrate, compare, and take benefit from research
in other fields of application. Usually, project developers consider renewable electricity and
its related infrastructure, such as grid extension, as desirable to business and to mitigating
climate change (see, for instance, Greenwatt, 2016; Statnett, 2015). However, this approach
remains instrumental, and other aspects, such as democratic desirability and knowledgerelated aspects of participation, also play a role in defining the goals of a participatory process.
Therefore, framing participatory issues through the lenses of different rationales for
stakeholder participation (Fiorino, 1990) helps to better grasp its significance to reach a good
outcome for a broader spectrum of actors in addition to the project developers. The
implications of this perspective are also practical and can provide an answer to the following
policy question:
How can energy developers improve the outcome of participative planning processes
according to three different rationales for participation (substantive, instrumental,
and normative)?
The three contributions of this thesis provide practical improvements for the three rationales I
used to frame the concept of participation. Two contributions have an impact on the
substantive rationale behind stakeholder participation (see Table 6; Fiorino, 1990). I showed
that methods such as Q methodology could contribute to a better understanding of the
different worldviews of potentially affected stakeholders in the early stages of planning
processes. However, these stakeholder perspectives might not be static and can change over
time. Therefore, methods to structure these perspectives could be used early in the planning
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process to design the subsequent phases accordingly. In later stages of the planning process,
the different worldviews highlighted by the Q methodology can be used to design an MCDA
to select the most suitable transmission line alternatives. These two methods can therefore
greatly improve current planning processes, which are usually designed according to the
previous experience of the project developers (Statnett, 2014a). By adding these methods,
process owners can consider the different preferences for a project or a new technology in a
more factual manner, avoiding preconceptions and misunderstandings and reducing conflict
potential, potentially leading to improved decision-making.
Table 6: The specific reasons to engage with stakeholders from each contribution in this thesis and their
implications regarding how to reach a good outcome.
Contribution

Why participation?

How to reach a good outcome?
By using the appropriate empowerment

C1: Empowerment

For normative reasons: Stakeholders

level for each needed interaction with

feel empowered as citizens.

stakeholders for each phase of the
planning process

For substantive reasons: Stakeholders
can provide information that the
C2: Participative
MCDA

process owner does not have.

By collectively eliciting MCDA inputs

For instrumental reasons: If the

prior to the MCDA, preferably in the

stakeholders agree on input for the

early phases of planning processes

MCDA, it is likely that they will accept
its outcome.
For substantive reasons: Using
C3: Land Use for
Renewable
Electricity

methods such as Q methodology can
provide useful insights into the
different stakeholder perspectives
(worldviews) prior to a planning

By analyzing the different worldviews
of the potentially affected stakeholders
before the project planning begins

process.

To determine the final path, shape, location, and whether a power facility or a transmission
line should be built, the decision-making power belongs to the public authorities that deliver
building permits (RGI, 2012a; see Point 1.3). In some cases, courts make the final decision in
the case of litigation (Bovay et al., 2010). From this perspective, stakeholder participation in
the process is instrumental (Fiorino, 1990), and different stakeholders can pursue and promote
a given agenda. To integrate these different perspectives, the MCDA can help to coherently
structure the different elements of a decisional issue. In addition, gathering stakeholder input
for the MCDA in a collective manner can lead to a higher acceptance of the results of the
method. Nevertheless, this can be problematic in the case of an already polarized oppositional
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setting, which usually occurs in later stages of planning processes (see Table 6). Consequently,
I would suggest using this method in the early stages of the planning process when there is no
clear opposition to a project.
Empowering stakeholders, and more generally citizens, represents a normative democratic
ideal (Fiorino, 1990) and may potentially alleviate stakeholders’ feelings of alienation during
electricity infrastructure development. However, from an empowerment perspective, the
scope of stakeholder engagements should be clearly defined in the process: what is to be
decided, what can stakeholders decide and how, and what can they not decide (see Table 6).
Failing to do so can increase the frustration of some stakeholders, leading to a more vocal
opposition. Therefore, to avoid opposition to renewable power capacity and its related
infrastructure, empowering stakeholders can help reaching a good democratic outcome.
Through empowerment, participation allows for integrating the social perspectives of the
population in the energy system, contributing to a more socially acceptable transition toward a
fully decarbonized electricity system.
5.2

Further research and outlook

The active participation of citizens is an inherent part of well-functioning democracies
because it helps resolve local issues that policies at national or regional scales do not
necessary address (see Webler & Renn, 1995). However, the conceptualization of the
rationales behind participation as suggested by Fiorino (1990) goes beyond the traditional
planning-related participation to gain acceptance for energy-related projects. The frame we
have set on the three contributions of this thesis calls for a broader conceptualization of
stakeholder participation into what Pateman (2012) defined as a “participatory democracy.”
According to her, enhancing citizen participation in a democratic system makes them coactors in societal transitions. However, democracy is a concept still under discussion, but we
can reduce it for the purpose of this thesis to the equation between power to the people and
the guarantee of individual rights, which are usually guaranteed by institutions and legal
frameworks (Crick, 2002). Using this definition, we can apply the three rationales for
participation—normative, substantive, and instrumental (Fiorino, 1990). The concept of
empowerment, a normative rationale for participation, is mainly embodied in the power to the
people. The concept of a substantive rationale of participation is linked to a guarantee of
individual rights, and affected citizens can share their perspectives with institutional actors
that are not necessarily aware of their perspectives. The third rationale for participation,
instrumental, also applies to the guarantee of individual rights but in a negative sense:
sometimes individual’s rights should be constrained to preserve or improve the common good,
which in the case of this thesis is a sustainable electricity supply. The three rationales we
isolated to frame the three contributions of this thesis can therefore contribute to the equation
of democratic participation: the equilibrium between power to the people and the rule of law.
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The equation of democratic participation has a primary constraint, which is different from
stakeholder participation in infrastructure planning: maintaining a balance between the power
to the people and the guarantee of individual rights. There are different views regarding how
much power institutions and legal frameworks should guarantee to people as their individual
rights, i.e. where to place the “cursor” between the two imperatives of the equation of
democratic participation. The three contributions I present in this thesis represent a
conceptually coordinated attempt to address this democratic equation, but the contributions do
not definitively indicate whether the position of the cursor between the power of the people
(to make decisions about the power line projects of renewable electricity facilities) and the
guarantee of their individual rights (to live in an area free of visible electricity infrastructure)
is well set in current planning policies. Therefore, a research agenda that further investigates
the three rationales for participation I used in this thesis could contribute to a better position
of this democratic cursor to enable a quicker transition toward a decarbonized electricity
system. In the next sections, I briefly describe the limitations of the three contributions of this
thesis and possible ways to improve them, and I outline a research outlook to address the
democratic cursor from the perspective of infrastructure planning and the three rationales for
participation I used in this thesis.
5.2.1 Limitations of the contributions of this thesis
Based on the three contributions presented in this thesis, I suggest improvements in planning
processes that contribute to the main aims of participation in the form of three different
perspectives on good outcomes. However, these results have some limitations that should be
considered for further research (see the discussion section of the different contributions for
more details). The first contribution only focuses on two European countries, but a broader
comparison could yield more accurate results on current empowerment tendencies. The
second contribution presents a role-playing game, but it is unclear how this translates to a
real-world project in which different stakeholders may not reach an agreement on the ranking
of a given set of criteria for a project. Testing this method with a real project could provide
additional evidence on the suitability of the method for planning processes. The third
contribution is limited in scope because it covers only one solar park. Replicating this
research for other projects can provide evidence of general societal patterns that require
renewable development or land use policies to change. In addition, items related to general
discourses on infrastructure development or environmental protection could be included in
further research, such as in Wolsink’s (2004) investigation of waste treatment infrastructure.
This would link the discourses of solar parks to previously systematically described
perspectives on infrastructure development and environmental preservation (Dryzek, 2013;
Verweij et al., 2006).
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5.2.2 How much stakeholder empowerment is enough?
In the first contribution of this thesis, my co-author and I conceptualized stakeholder
empowerment in planning processes and evaluated the ways the levels of empowerment have
evolved in newer processes. However, we could not evaluate whether more recent and
innovative projects have been more successful than older processes because planning
processes for infrastructure span time periods that exceed the timeframe of a PhD thesis. To
determine the effects of empowerment, a longitudinal study that includes more countries and
projects could provide an answer to the general question: Are higher levels of empowerment
correlated with shorter project planning times? My conjecture is that there is a correlation,
but a genuine collaboration level (see Rau et al., 2012) would probably not be necessary for
each step of the process (see Point 1.3) to achieve planning times that are close to the minimal
durations defined by different legal frameworks.
In addition to identifying which levels of empowerment are more effective, we could also
evaluate when in the process higher levels of empowerment are more effective. Or, on the
opposite, we could evaluate when do higher levels of empowerment make planning processes
slower. Knowing this is relevant to any potential changes in the legal frames of planning
processes, where planning laws could formally empower stakeholders and not only leave this
issue to the process owners, usually transmission system operators. The results of the first
thesis contribution suggest that higher forms of empowerment in the early phases of the
planning process might accelerate planning. However, my co-author and I could not collect
data to confirm this hypothesis. A longitudinal study could provide the necessary evidence to
answer the question: Are higher levels of empowerment in the early phases of planning
projects correlated with shorter project planning times? Considering the results of the first
contribution, I anticipate that empowerment early in the process would reduce planning time.
5.2.3 Participative decision-making: How to make it work in real life?
The role-playing game I present in the second contribution of this thesis provides initial
evidence regarding the effectiveness of allowing citizens to determine the input for an MCDA
by ranking criteria. However, it is unclear whether this role-playing game setting would be
successful for real projects. In addition, who should be present for the decision-aiding
exercise is also unclear. For some projects, all stakeholders involved in infrastructure
planning are invited to express their concerns, such as in the case of the solar park presented
in the third contribution. The general public was not formally consulted, especially people
living near the location of the project, except passively when the final project was presented
for public consultation (Bovay et al., 2010). While it could be desirable to involve the public,
the role-playing game indicated that it would be unrealistic to carry out these deliberative
exercises with too large a number of participants. To address this issue, so-called mini-publics
that are small enough to be involved in participative decision-making and large enough to be
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somewhat representative of society could be used (Goodin & Dryzek, 2006). A further
general research question could therefore be: Can mini-publics agree on common input for an
MCDA? This input could include ranked criteria, as my co-authors and I included for the
second contribution. I surmise that mini-publics could agree on a common ranking of criteria.
Carrying out a similar MCDA with a mini-public will not eliminate the fact that participatory
decision aiding methods are embedded in society at large. Stakeholder groups have gained a
larger reach through newer technologies and social media in recent times (Hoffmann & Lutz,
2015; Roper, 2002). Therefore, rather than inviting participants to a workshop, newer
emerging technologies could be used to answer the explorative question: How can new
technologies related to social media be used to improve stakeholder participation? Although
there have been some attempts to collect data to select power line paths via Internet platforms
(Amodeo et al., 2016), vocal opposition groups could still respond disproportionately on these
platforms. To mitigate this issue, blockchain technology could be used to transparently
indicate who says what in the same way as in trials to dematerialize voting (Agora, 2018).
This technology provides several opportunities that can drastically change the way
participation will be carried out in the next decades.
5.2.4 Will acceptance be enough to decarbonize electricity?
A final research opportunity would involve a more explorative nature on the instrumental
value of participation. In addition to the normative and substantive rationales behind
participation I highlighted in this thesis (Fiorino, 1990), the instrumental aspect of
participation mainly focuses on the acceptance of new electricity-related infrastructure.
However, fostering stakeholder acceptance usually requires relatively long planning processes
(RGI, 2012a; Roland Berger, 2011; 2014), and acceptance may not be the only instrumental
value that we can expect from stakeholder participation. Acceptance has a passive dimension,
unlike support, which has a more active dimension (Batel et al., 2013; Rau et al., 2012),
similar to the issue of the good versus the active citizen (Crick, 2012; Pateman, 2012). Batel
et al. (2013) showed that more than 50% of respondents of a representative survey for the
United Kingdom and Norway accepted and supported the deployment of power lines. While
Batel at al. (2013) emphasized the passive dimension of acceptance and the active dimension
of support, they did not further describe, or ask, what citizens would do to support power lines.
This open issue deserves further inquiry.
The third contribution of this thesis illustrates that some stakeholders highly value citizens as
primary contributors to solar power capacity expansion (see Point 4), a tangible example of
potential stakeholder support of energy transition. In the case of the Swiss solar capacity
development, policies such as feed-in-tariffs (Lilliestam et al., 2014) incentivized citizens to
develop solar power. However, the share of renewable capacity in Europe is still relatively
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low (REN21, 2017). Therefore, a policy question for further research would be: How can
policies enable citizens to actively contribute to the expansion of renewable electricity
capacity and its related infrastructure? While there is a consistent body of literature on
acceptance, research on stakeholder support is relatively scarce, which is evident by the
difficulty to clarify the concept (see Batel et al., 2013). Nevertheless, this field of research and
its potential implications for stakeholder participation can be a promising path to accelerate
energy transition toward renewable sources.
Both acceptance and support are applicable to stakeholder participation based on the
instrumental rationale behind participation. However, this rationale cannot be considered
separately. Rather, we should consider it be coupled with the other two rationales, normative
and substantive. From this perspective, to increase citizen support of energy transition, I
speculate that higher citizen empowerment levels are necessary, and the substantive rationale
behind participation could even be reversed: stakeholders could consult authorities regarding
the different ways to further develop renewable electricity capacity and its associated
infrastructure. My guess is that stakeholder participation can certainly contribute to increasing
active support of electricity-related infrastructure, not only for a faster energy transition but
also for a better functioning democracy.
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Appendix: Supplementary information for contribution 2
Supplement to the paper “Stakeholder engagement and multi-criteria decision aiding in the
electricity transmission grid reinforcement: Evidence from a role-playing game.”

Survey A
Questions on the general development of Activity 2

Please indicate to what extent do you agree or disagree with the

strongly

strongly

disagree

agree

following statements:
1

1.

My feeling about the general discussion is positive.

2.

My working group could agree on a prioritization of criteria.

3.

My points of view have been considered in the final result of
the activity 2.

4.

I am satisfied with the result of activity 2.

5.

The prioritization of the criteria was a difficult task.

6.
7.

I understood the description of the case provided by the role
play game organizers.
I understood the power lines alternatives proposed in the case
description.

8.

I understood the description of the roles.

9.

I understood the principle of the Multi Criteria Analysis.

10.

I understood the criteria.

106/117

2

3

4

5

Questions on prioritizing the criteria in your working group

Please indicate how difficult it was to agree on the prioritization the

Not

very

difficult

difficult

following criteria during your group discussion:
1

11.

C1: Risk of network disruption

12.

C2: RES additional production

13.

C3: Project cost

14.

C4: Population near the power lines

15.

C5: Touristic income

16.

C6: Valuable area for biodiversity

17.

C7: Vulnerable bird species

18.

C8: GHG emissions avoided

19.

C9: Areas not yet infrastructured

20.

C10: Cultural and landscape valuable areas

21.

C11: Cultural heritage and landscape elements

22.

C12: Visibility of the line
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2

3

4

5

Questions on the development of the discussion

Please indicate to what extent do you agree or disagree with the

strongly

strongly

disagree

agree

following statements:
1

23.
24.

In Activity 2, I could actively participate to the discussion.
The participants gave justifications to their arguments about
the ranking of the criteria.

25.

The participants were arguing only for their own interests.

26.

The participants respected each other.

27.

The participants argued in consideration of a common good.

28.

29.

The participants constructively included my arguments in the
discussion.
I adapted my position to reach a compromise on the ranking of
criteria

30.

The participants adapted their positions to reach a compromise

31.

The group agreed on the ranking of the criteria in Activity 2

32.

The participants interrupted each others during the talks in the
activity.
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2

3

4

5

Questions to track the participants
As stated in the presentation of the role-playing game and its activities, you will answer to
two surveys and we anonymously track your responses.
33.

My role in the game is:

33.1

TSO 1

33.2

TSO 2

33.3

environmentalist 1

33.4

environmentalist 2

33.5

tourism operator 1

33.6

tourism operator 2

33.7

landscape association 1

33.8

landscape association 2

33.9

citizen of Duckburg 1

33.10

citizen of Duckburg 2

33.11

citizen of Mousetown 1

33.12

citizen of Mousetown 2

33.13

representative of public bodies (Region Utopia) 1

33.14

representative of public bodies (Region Utopia) 2

33.15

local energy company 1

33.16

local energy company 2

34.

The table I attended for the discussions is:

34.1

A

34.2

B

34.3

C

34.4

D
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Survey B
Questions on the used methods

Please indicate to what extent do you agree or disagree with the

strongly

strongly

disagree

agree

following statements:
1

35.

I am satisfied with the proposed outcome for my working
group.

36.

I am satisfied with the whole role play game.

37.

I would accept the outcome proposed for my working group.

38.

39.

40.

41.

42.

43.

44.

45.

I feel ownership on the outcome proposed for my working
group.
Multi-criteria analysis is a useful tool to identify the most
suitable trace of the power line.
Focusing the group discussion on the ranking of the criteria is
useful.
Focusing the group discussion on the ranking of the criteria
reduces conflicts among stakeholders.
Focusing the group discussion on the ranking of the criteria
fosters acceptance of the final solution among stakeholders.
I accept the solution proposed for my role group (e.g. TSO,
citizen, etc.)
The group discussions in Activity 1 yesterday were useful to
make a better choice of the trace.
The group discussions in Activity 2 yesterday were useful to
make a better choice of the trace.
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2

3

4

5

Questions to track the participants
As stated in the presentation of the role-playing game and its activities, you will answer to
two surveys and we anonymously track your responses.
46.

My role in the game is:

46.1

TSO 1

46.2

TSO 2

46.3

environmentalist 1

46.4

environmentalist 2

46.5

tourism operator 1

46.6

tourism operator 2

46.7

landscape association 1

46.8

landscape association 2

46.9

citizen of Duckburg 1

46.10

citizen of Duckburg 2

46.11

citizen of Mousetown 1

46.12

citizen of Mousetown 2

46.13

representative of public bodies (Region Utopia) 1

46.14

representative of public bodies (Region Utopia) 2

46.15

local energy company 1

46.16

local energy company 2

47.

The table I attended for the discussions is:

47.1

A

47.2

B

47.3

C

47.4

D
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