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Socioeconomic scenarios have become an important instrument for addressing present and potential future
environmental challenges. Some of the most widely used socioeconomic scenarios are the global Shared So-
cioeconomic Pathways (SSPs), which were published in 2015 and have been extended to several geographical
scales and sectors. Nonetheless, there are several needs for more useful and relevant SSPs. This article presents a
novel procedure for developing national SSPs that addresses some of these needs, showing how it applies to
Switzerland. The novelty of our procedure is the application of a composition-based scenario development
approach (composing new scenarios from scratch) and to combine it with a derivation-based approach (deriving
scenarios from existing ones by enriching them with, for example, national specificities) to develop national
SSPs. Furthermore, the procedure fulfils three quality requirements for qualitative scenario devel-
opment—interdisciplinarity, participation, and iterative quality controls—and meets three recommendations for
more useful and relevant SSPs—developing SSP variants that are not covered by global SSPs, getting SSPs up to
date, and enriching SSPs with perspectives from different societal groups to improve the inclusiveness of sce-
narios. We develop national SSPs for Switzerland (SSPs-CH) from scratch, incorporating these requirements and
recommendations. Our procedure results in a new SSP variant (SSPO-CH: Frugal Switzerland), an altered SSP5
(SSP5-CH: Resource-Intensive Switzerland), and three SSP-CH scenarios that can easily be compared with global
scenarios (SSP1, SSP3, and SSP4). No SSP-CH correlates with global SSP2. The process we developed uniquely
combines different approaches and methods, and it proves to be viable for providing comprehensive, up to date
scenarios.

1. Introduction

Addressing environmental challenges, such as climate change, and
their detrimental social and economic consequences, is now a critical
issue. Policymakers and other stakeholders who aim to explore alter-
native ways of addressing such challenges tend to rely on socioeconomic
scenarios that depict disparate versions of the future and consider
multiple social, economic, and environmental drivers (Elsawah et al.,
2020; Hauck et al., 2019; Pereira et al., 2020; Riahi et al., 2017; Rosa
et al.,, 2017; Wiebe et al., 2018). Some of the most widely used socio-
economic scenarios are the Shared Socioeconomic Pathways (SSPs),
which were published in 2015 for the sixth assessment report of the
Intergovernmental Panel on Climate Change (O’ Neill et al., 2017). The
SSPs are components of the SSP-Representative Concentration Pathway
(RCP) framework, which is ‘a set of alternative socioeconomic devel-
opment pathways (SSPs) and atmospheric concentration pathways

* Corresponding author.

(RCPs) with their associated climate change outcomes’ (O’Neill et al.,
2020, p. 1074). These scenarios were initially developed at the global
level. In the meantime, national and sectoral versions have been created
(e.g. Karner et al., 2024; Lehtonen et al., 2021; Pedde et al., 2021, 2025;
Reimann et al., 2021; Vafeidis et al., 2024; Zandersen et al., 2019). No
Swiss SSPs have yet been developed, although Swiss SSPs could mirror
the country’s political, societal, and economic particularities, as well as
its complex responses to global change due to its topographical and
geographical conditions. This lack of Swiss SSPs, the intention to support
the Swiss federal administration in making long-term policy decisions,
and the scientific community’s wish to have specific Swiss scenarios for
modelling various themes (e.g. landscapes, climate change, and water
cycles) led the authors to develop Swiss-specific SSPs and present the
procedure in this article. This endeavour also included modelling
greenhouse gas emissions and land use, which this article does not
address.
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O'Neill et al. (2020) have since identified needs' to enhance the
relevance and usefulness of the SSP-RCP (SSP-Representative Concen-
tration Pathway) framework. This article presents a novel procedure for
developing national SSPs that addresses three of the seven identified
needs, showing how the procedure applies to Switzerland. Need 2 is to
improve regional applicability, need 5 is to capture relevant perspec-
tives, and need 6 is to keep scenarios up to date. Our procedure follows
several of O’Neill et al.’s (2020) recommendations for addressing these
needs: ‘development of SSP variants’ (p. 1079) that are not covered by
global SSPs (addresses needs 2 and 5), ‘keep SSPs up to date’ (p. 1080)
by considering the present situation in the ideation of future develop-
ment (addresses need 6), and enriching the scenario development pro-
cess with ‘perspectives from ... different societal groups’ (p.1080)
(addresses need 5).

Our procedure combines composition- and derivation-based scenario
development approaches. Composition-based scenario development
approaches allow completely new scenarios to be created (in an induc-
tive manner; Fink & Siebe, 2011, 2016; Heinecke, 2006) by combining
plausible factor developments that can significantly influence the sce-
nario field. The number and content of the resulting scenarios are not
determined by boundary conditions derived from baseline scenarios,
such as global SSPs, since no baseline scenarios are used. Instead,
composition-based approaches are open-ended to derive a diverse set of
SSPs and improve SSP relevance (O’Neill et al., 2020). Therefore, SSP
variants can be developed that ‘cover a wider range of worldviews or
perspectives’ (O'Neill et al., 2020, p. 1079), including variants ‘where
all the Sustainable Development Goals (SDGs) are met’ (p. 1079) and
variants ‘that explore a range of plausible but widely different societal
futures’ (p. 1080), such as ‘futures with no or limited growth in high-
income countries’ (p. 1080). Furthermore, composition-based ap-
proaches allow the current situation to be integrated into the ideation of
future developments by engaging experts who are familiar with current
developments.

Our procedure produces currently plausible scenarios and thereby
complies with the recommendation to keep SSPs up to date (although we
provide a one-time update rather than a ‘process for regular updates of
the SSPs’, O’Neill et al., 2020, p. 1080). While the 2015 SSPs, ‘as
broader, qualitative descriptions of long-term alternative futures ... are
less susceptible to changing conditions in the near term’ (O’Neill et al.,
2020, p. 1080), we think that almost 10 years after their introduction,
‘new types of societal futures that become relevant to research or policy’
(O’Neill et al., 2020, p. 1080) must be considered. Indeed, recent
regional, local, and sectoral SSP developments do not explicitly focus on
present conditions in the ideation of future developments (although they
may do so implicitly because they attempt to capture regional, local, and
sector-specific characteristics and developments through participatory
methods, such as stakeholder workshops; Karner et al., 2024; Lehtonen
et al., 2021; Pedde et al., 2021; Reimann et al., 2021; Vafeidis et al.,
2024; Zandersen et al., 2019). However, such considerations have a
limited impact on the development of topicality of regional, local, or
sectoral SSPs because they use global SSPs as boundary conditions. This
limits the extent to which new, currently relevant perspectives can be
incorporated, as the baseline scenarios (global SSPs) are set. In other
words, the scenario logic and main development lines (e.g. consum-
erism, polarisation, sustainability, globalisation, isolation, rivalry, etc.)
remain unaltered. However, as mentioned previously, our composition-
based approach works without boundary conditions. Thus, using our
procedure, considering the present situation can lead to new SSPs based
on relevant perspectives that depart from global SSP logic and main

1 O'Neill et al. (2020) formulated seven needs (Table 1, p. 1078) to improve
SSP relevance, as follows: 1) improve climate/societal integration, 2) improve
regional applicability, 3) improve relevance beyond climate, 4) improve use in
policy research, 5) capture relevant perspectives, 6) keep scenarios up to date,
and 7) improve relevance for users.
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development lines.

Composition-based approaches typically rely on experts to develop
scenarios (59 experts participated in our scenario development). The
participation of other actor groups is thus limited, leaving O’Neill et al.’s
(2020) recommendation to enrich SSPs with perspectives from different
societal groups to improve scenario inclusiveness unaddressed. There-
fore, after applying the composition-based scenario development
approach, we applied a derivation-based scenario development
approach to derive a set of scenarios from existing ones and enrich them.
In our case, the set of scenarios corresponded to the raw scenarios
developed using the composition-based approach. Derivation-based
approaches are less complex than composition-based approaches and
are suitable for involving many different stakeholders. We enriched the
raw scenarios with the results from five workshops involving 85 stake-
holders with diverse personal and professional backgrounds. The
recommendation to enrich SSPs with perspectives from different societal
groups to improve scenario inclusiveness (O’Neill et al., 2020) is
essentially a recommendation to fulfil the quality requirement of
participation in scenario development processes (Mitter et al., 2019),
which is crucial for improving the legitimacy, salience (Alcamo &
Henrichs, 2008; Priess & Hauck, 2014), relevance, and credibility of
scenarios (O’Neill et al., 2020). Our scenario development procedure
also aligns with two other quality requirements that are important for
developing scientifically sound scenarios: 1) interdisciplinarity, which
refers to scientists from different disciplines cooperating in scenario
development to integrate knowledge and perspectives from different
fields and 2) iterative quality controls, which are systematic, repeated
quality checks at critical stages of the scenario development process
(Mitter et al., 2019; Priess & Hauck, 2014).

The aim of this article is to propose a new scenario development
procedure, which we designed to fulfil the three important quality re-
quirements (interdisciplinarity, participation, and iterative quality
controls) and meet the need for more relevant and useful SSPs (O’ Neill
et al., 2020). This article comprehensively introduces our new procedure
and explains how we applied it between January 2023 and July 2024 to
develop SSPs for Switzerland.

We contend that comprehensive descriptions of scenario develop-
ment procedures are needed, since they are rare in the extant literature
on regional, local, and sectoral SSPs but are vital for advancing the
development of currently plausible, scientifically sound, and useful
SSPs. In the next section, before presenting our procedure, we introduce
the three quality requirements for scenario development and the two
basic approaches used to develop qualitative socioeconomic scenarios,
namely composition- and derivation-based approaches. Thereafter, we
discuss the implications of our procedure for the three main quality
requirements and how our procedure fulfils O'Neill et al.’s (2020)
recommendation to develop more relevant and useful SSPs. Finally, we
draw some conclusions.

2. Quality requirements and approaches for developing
qualitative socioeconomic scenarios

2.1. Quality requirements for qualitative scenario development

Scholarly debates on scenario development suggest that quality re-
quirements should be incorporated into the scenario development pro-
cess to achieve legitimate, salient, plausible, and consistent results
(Alcamo & Henrichs, 2008; Mitter et al., 2019; Priess & Hauck, 2014).
First, the development process should be interdisciplinary (Mitter et al.,
2019), allowing diverse aspects of socioeconomic systems to be dis-
cussed, and knowledge and perspectives from diverse fields should be
integrated to produce scenarios that can be used by, among others,
scientists from various disciplines (Mitter et al., 2019; Priess & Hauck,
2014).

Second, the process should be participatory, involving scientific and
non-scientific actors, such as policymakers and civil society, business,
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and third-sector actors (Alcamo & Henrichs, 2008; Mitter et al., 2019;
Priess & Hauck, 2014). Participation increases the legitimacy and
transparency of scenarios throughout their development (Alcamo &
Henrichs, 2008; Kosow & Ledn, 2015; Siebenhiiner, 2003), elicits
different perspectives, and ensures the accessibility and usefulness of
final scenarios for public decision-making (Alcamo & Henrichs, 2008;
Elsawah et al., 2020; Kosow & Leon, 2015; Siebenhiiner, 2003), as well
as their salience—their relevance and comprehensibility (Alcamo &
Henrichs, 2008; Cash et al., 2003; Siebenhiiner, 2003). Participation
also encourages diverse actors to engage in creative thinking, combine
different expertise, and integrate relevant knowledge (Alcamo & Hen-
richs, 2008; Mitter et al., 2019; Priess & Hauck, 2014). Broad partici-
pation increases the richness of scenarios to ensure that they provide a
comprehensive picture of possible futures and address multiple drivers
of socioeconomic change that affect the system of interest (Alcamo &
Henrichs, 2008; Mitter et al., 2019).

Third, iterative quality controls—systematic and repeated quality
checks carried out during scenario development—are essential. These
checks involve both internal reviews and feedback from the core sce-
nario development team, as well as external reviews and feedback from
people outside it. Such checks are repeated until a consolidated result is
reached (Mitter et al., 2019; Priess & Hauck, 2014). Iterative quality
controls are vital because scenario development involves several
consecutive cumulative steps. They enhance the scenarios’ legitimacy
and salience, especially when external actors review the results (Alcamo
& Henrichs, 2008; Mitter et al., 2019; Priess & Hauck, 2014), facilitating
the development of plausible scenarios that represent potential futures
based on current knowledge and understanding of processes and their
causalities (Alcamo & Henrichs, 2008; Mitter et al., 2019; Voros, 2003).
However, the major role of iterative quality controls is to ensure sce-
nario consistency (Mitter et al., 2019; Priess & Hauck, 2014).

2.2. Approaches to developing qualitative socioeconomic scenarios

2.2.1. Composition-based approach

Composition-based scenario development approaches allow
completely new scenarios to be developed. We use the term composition-
based in this article to describe approaches that facilitate the inductive
design of new scenarios from scratch (Fink & Siebe, 2011, 2016; Hei-
necke, 2006). In these approaches, the number of scenarios and main
development lines are not constrained by predetermined settings, such
as normative stances (e.g. desired or undesired scenarios) or boundary
conditions drawn from baseline scenarios.

Two widely used composition-based scenario development methods
are cross-impact analysis and consistency analysis. Both methods, which
will be described later, are used to identify key factors that most
significantly influence the scenario field under consideration while also
being influenced by the field itself (Fink & Siebe, 2011, 2016; Kosow &
GaBner, 2007).2

In a cross-impact analysis, the key factors’ possible future values are
determined and then assigned an estimated probability of occurrence
independent of all other values (Gordon, 1994; Schweizer & Kurniawan,
2016). Subsequently, conditional probabilities are calculated to produce
two probability estimations: 1) a probability estimation of one value if
another value occurs, and 2) a probability if both values occur. The
scenarios represent the most probable combinations of values, which are
calculated based on a cross-impact analysis algorithm.

The consistency analysis method formulates a set of qualitative
future projections for each key factor, evaluates the strength of the
consistency of each pair of key factor projections (Fink & Siebe, 2011,
2016; Heinecke, 2006), and clusters the most consistent projections.
Researchers then use these clustered projections to create scenarios
(Fink & Siebe, 2011, 2016; Kosow & Galner, 2007). Unlike cross-impact

2 See Section 3.3.1 for the identification of factors and key factors.
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analysis, the resulting scenarios are not based on probabilities; that is,
they are not the most probable but the most consistent. Hence, the span
of plausible and conceivable futures described by the scenarios is
broad—many alternative and differentiated scenarios are created. This
corresponded with our scenario development goal of designing inter-
nally consistent socioeconomic scenarios that spanned a wide range of
possible future developments. Thus, we chose to apply the consistency
analysis method to develop the raw scenarios for our SSPs-CH (see
Section 3).

Note that composition-based scenario development approaches
differ from bottom-up approaches. In the latter, scenarios are con-
structed by extending case studies and/or localised data (Pedde et al.,
2025), and the resulting developments may be constrained by normative
stances or boundary conditions derived from global SSPs or sectoral,
national, and regional SSPs (e.g. Karner et al., 2024; Lehtonen et al.,
2021; Zandersen et al., 2019). The resulting scenario logic and main
development lines thus remain the same as those for global SSPs. Even
new, currently relevant perspectives considered during scenario devel-
opment can only be added to the existing frame provided by global SSPs.
In contrast, composition-based scenario development approaches allow
the creation of new scenarios independent of any other scenarios and
permit current relevant perspectives to shape the scenario logic and
main development lines.

2.2.2. Derivation-based approach

In composition-based approaches, the field of possible development
is broad because there are no boundary conditions. Hence, individuals
(usually experts) are called upon to grasp and interpret the scenario
fields (Fink & Siebe, 2016; Kosow & GalBner, 2007), limiting the
participation of other actor groups and leaving recommendations for
improving inclusiveness (O’Neill et al., 2020) unaddressed. Scenario
inclusiveness is better achieved through derivation-based approaches,
which permit scenarios to be derived from the predetermined main
development lines pertaining to existing scenarios, thus reducing sce-
nario development complexity. Such approaches are suitable for
involving many different stakeholders without the risk of confusion due
to different perceptions of words or concepts (Kok et al., 2007) or
limited understanding of system interrelationships and feedback
(Rounsevell & Metzger, 2010). Derivation-based scenario development
approaches can be applied after composition-based approaches if the
scenarios resulting from the composition-based approach predetermine
the number and main development lines. Derivation-based approaches
are designed to develop scenarios that comply with such predefined
conditions. The methods are usually characterised by ‘the explicit
implementation of creative techniques, intuition, and implicit knowl-
edge’ (Kosow & GaBner, 2007, p. 61). Examples of these methods
include morphological analysis (Marthaler et al., 2020), archetypes
methods (Fergnani & Jackson, 2019), and the Three Horizons technique
(Sharpe et al., 2016). They are usually applied to stakeholder workshops
in which knowledge is shared, opinions are exchanged, and consensus is
reached (Andersen et al., 2021; Priess & Hauck, 2014).

3. Developing SSPs for Switzerland
3.1. Overview

Our procedure meets the three quality requirements discussed in
Section 2.1 and follows O’Neill et al.’s (2020) three recommendations
for addressing the overall goal of ‘increasing the usefulness and rele-
vance of the framework’ (p. 1077): 1) developing SSP variants to obtain
a more diverse set of global SSPs, 2) keeping SSPs up to date by
considering the present situation in the ideation of future development,
and 3) enriching the scenarios with perspectives from different societal
groups to improve scenario inclusiveness.

Our procedure comprises four working steps (see Fig. 1) that address
the three recommendations simultaneously: Step 1 describes the
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Fig. 1. Working steps, outputs, and actors involved in our scenario development procedure. Please start reading from the bottom.

scenario preparations. Step 2 presents our composition-based raw sce-
nario development, which addresses the first two recommendations.
This step largely following Fink and Siebe’s (2016) scenario manage-
ment, involving a consistency analysis of scenario development. Step 3
presents the derivation-based approach, which addresses the third
recommendation. Step 4 describes the final scenario creation.

3.2. Step 1: Scenario development preparation

Before undertaking actual scenario creation, one must define the
major goal and purpose of developing the scenarios, their target groups,
thematic foci, spatial and time scales, and the scenario type (Elsawah
et al., 2020; Mitter et al., 2019). Our major goal in developing SSPs for
Switzerland was to provide currently plausible, scientifically sound,
legitimate, and salient scenarios for use by scientists and policymakers.
Specifically, our scenario development was part of a research project
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that used the final scenarios to model future Swiss greenhouse gas
emissions and land use. As part of the research project, the scenarios
were complemented by different Shared Policy Assumptions (SPAs;
Kriegler et al., 2014)—future policy mixes for climate mitigation. The
first main target group for the scenarios are scientists who are investi-
gating climate change and other major societal challenges, such as de-
mographic changes or food security. The second main target group are
policymakers who are interested in understanding and averting the
potentially detrimental consequences of these challenges. In line with
the SSPs, we chose the thematic focus of socioeconomics after consid-
ering all the major factors that influence the Swiss socioeconomic sys-
tem. The spatial scale was Switzerland. The timeline we set for the
scenarios is up to 2100 to align with global SSPs. The scenario type we
aimed to develop was qualitative (i.e. a text- and graphic-based
description of scenarios; Alcamo et al., 2008), again aligning with
global SSPs.

As iterative quality controls (Mitter et al., 2019; Priess & Hauck,
2014; see Section 2.1), we established two external feedback groups
before starting the scenario development. The first group was an advi-
sory group comprising 12 members from five federal offices,” each with
experience in scenarios or risk analysis relating to climate, energy, the
population, the economy, or mobility. We asked them for feedback on
our planned major steps and interim results. Additionally, we estab-
lished a sounding board of eight scientists who worked on qualitative
and quantitative scenario development. They advised us and offered
feedback on our working steps and interim results.

3.3. Step 2: Composition-based approach—raw scenario development

3.3.1. Determining factors as a basis for expert interviews and the creation
of future projections

The first step in composition-based scenario development is to
identify the factors that cover significant portions of a socioeconomic
system (in our case, the Swiss system). We identified 22 factors through
a literature review” to represent our scenario field (Fink & Siebe, 2016;
Kosow & Gabner, 2007). Each factor was expected to influence the
overall socioeconomic system and was discussed in subsequent in-
terviews with a pair of experts. The goal of the interviews was to create
future projections for these factors, which we could use for raw scenario
calculations (see Section 3.3.3). We chose the experts according to their
scientific knowledge of the 22 factors; each expert was active in
academia, familiar with current developments, and could consider these
in their projections. The experts were scientists from 20 Swiss univer-
sities, universities of applied sciences and other public research in-
stitutions. Between April and August 2023, we conducted one to three
interviews for each factor, resulting in a total of 30 interviews with 59
experts. Each interview, except for three, was conducted with at least
two experts to spark the participants’ creativity and joint development
of ideas.

In the interviews, we applied the 2 x 2 scenario-axes technique
(Rhydderch, 2017; van ‘t Klooster & van Asselt, 2006), with four
quadrants representing future projections spanning two axes with
different values. To define the axes, we asked the experts to select two
major developments related to their assigned factor that they thought

3 Federal offices for the environment, energy, spatial development, economic
affairs, and statistics.

* These factors were agriculture, the care system and diversity, democracy
and the functioning of political institutions and processes, digitalisation, the
distribution of income and wealth, the economy, the education system and
levels of qualification, energy, the geopolitical situation, the health system,
internal security, international organisations and agreements, media and
communication, mobility, the national budget, population development and
migration, public administration, the CH-EU relationship, the role of the state,
social cohesion and values, urbanisation and spatial planning, and work.
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would create the greatest uncertainty for future trends. For example,
regarding the population and immigration factor, the most uncertain
developments could concern Swiss family policy and migration, which
would become the axes (see Fig. 2). Thus, all axes were factor-specific.
To define the axis values at the tails, we asked the experts to define
two qualitative values for each of the two axes, with the two values
defining a continuum along which the axis could lie (see Fig. 2). Based
on these axes and values, the experts created four future projections, one
in each quadrant (in one case, two; in one case, three; and in six cases,
five). All the experts were provided with the final version of their factor
projections for feedback.

3.3.2. Identifying key factors

For the scenario calculation, we identified key factors from the 22
factors (footnote 3) by performing an influence analysis of all factors
(Fink & Siebe, 2016). To conduct the analysis, at the end of each
interview, we asked the experts to rate, on a scale of 0 (no influence) to 3
(very strong influence), the current strength of their factor’s influence
on the other 21 factors, and the strength of the other 21 factors’ influ-
ence on their factor, independent of any future projections discussed.
The nine factors that received the highest scores for both influencing and
being influenced by other factors were chosen as key factors: economic
development, energy, democracy, digitalisation, mobility and traffic,
population development and migration, social values, strength of the
state, and Switzerland’s relationship with the European Union (EU).

3.3.3. Consistency analysis and raw scenario calculation

The raw scenarios were based on future projections for the key fac-
tors (see Section 3.3.2; Fink & Siebe, 2016) and were obtained using
ScMi AG’s Scenario ManagerTM software (Fink & Siebe, 2016), which
calculates clusters of the most consistent projections based on the level
of consistency among them. Note that the level of consistency had to be
evaluated before the software calculation (Fink & Siebe, 2016). For this,
8 to 12 weeks after the interviews, we asked one expert from each pair to
briefly describe how the axis values of the key factor they discussed (e.g.
low/high) would develop, given the axis values for each of the other

Projection A
Go in —go out:
Switzerland of

labour migration

Immigration

Projection D

Siopecion © Domestic activation —

Shrinking regions —
Desolate Switzerland

Switzerland functioning
in isolation

low

unsupportive |

Swiss family policy

Fig. 2. Example of future projections for the population and immigration factor
with the axes of uncertainty: ‘Swiss family policy: unsupportive and supportive’
and ‘Migration: low and high’. All projections from the interviews can be found
in the supplementary material.
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eight key factors’ future projections (see Fig. 3).

The results were fed into the consistency assessment of ScMI AG’s
Scenario-Manager™ software (Fink & Siebe, 2016). The software
calculated the consistency of the projections (of the nine key factors),
which were determined by the axis values. The consistency was
expressed as: 1) complete inconsistency, 2) partial inconsistency, 3)
independent, 4) high consistency, and 5) very high consistency. How-
ever, this procedure can cause some projections to dominate, meaning
that some projections are excluded from the raw scenarios. This
occurred in our case. We aimed to avoid this, since all projections were
considered conceivable by the experts (Fink & Siebe, 2016). Therefore,
we made slight corrections to some consistency values. The calculation
resulted in four raw scenarios with consistent key factor projections.

3.3.4. Raw scenario validation

After calculating the raw scenarios, it was important to qualitatively
check whether any basic development lines (e.g. unequal wealth dis-
tribution) that were repeatedly reflected in the key factors’ axes were
missing from the raw scenarios (Fink & Siebe, 2016). We found that
social and economic inequality was an issue for three key factor pro-
jections (out of nine), but this was not a basic development line in any of
the raw scenarios. According to Fink and Siebe (2016), if the basic
development lines of raw scenario projections are missing, it is possible
to create an additional raw scenario without calculating a new raw
scenario by hand-selecting consistent projections. However, this pro-
cedure involves the risk of the additional scenario being less consistent
than the others. We decided to accept this risk of low consistency, since
we planned to conduct a comprehensive consistency check in Step 4 (see
Section 3.5). Nevertheless, to minimise the risk, we based our selection
of projections on an existing socioeconomic scenario in which inequality
was a basic development line, namely the European SSP4, which depicts
a concentration of political and economic power and an unequal dis-
tribution of wealth and opportunities (Kok et al., 2019). We then
matched future projections of the key factors and combined these pro-
jections into a further raw scenario. This resulted in five raw scenarios.

3.4. Step 3: Derivation-based approach

To enrich the raw scenarios with perspectives from different societal
groups and hence improve the inclusiveness of the scenarios (O’Neill
et al., 2020), we applied a derivation-based scenario development
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approach after the composition-based one. We conducted five stake-
holder workshops in which we applied methods of this derivation-based
approach.

3.4.1. Stakeholder selection

For stakeholder selection, we established criteria that aligned with
our scenario development goal (Alcamo & Henrichs, 2008; Mitter et al.,
2019) of serving various stakeholders. Therefore, we aimed to recruit a
broad array of stakeholder groups, drawing on the stakeholder types
identified by Andersen et al. (2021): representatives from political ad-
ministrations, science, businesses/enterprises, third-sector organisa-
tions (non-governmental organisations, political parties, interest groups,
etc.), civil society, and remarkable people who could contribute crea-
tivity and diverse thinking, such as design thinkers. Among the partic-
ipants in the first four groups (political administrations, science,
businesses, and third-sector organisations), at least one participant had
to be affiliated with one of the following relevant sectors of the scenario
field: agriculture, economics/trade, culture, demography/migration,
energy supply, finance/insurance, food and nutrition, healthcare,
infrastructure/traffic, nature protection, safety and defence or civil
protection, or the social sector.

In addition to the core group, the sounding board supported stake-
holder recruitment by providing valuable feedback on selected stake-
holder types. The stakeholders were not intended to be representatives
of Swiss society. Overall, we identified and invited stakeholders to the
workshops through our various social networks and by reaching out to
previously unknown people and institutions to ensure that a broad range
of stakeholders was represented. In total, 85 stakeholders participated.
The distributions were as follows: age: 13 % < 35 years, 69 % 35-55
years, 18 % > 55 years; gender distribution: 45 % female, 55 % male;
language background: 84 % German speakers, 16 % French speakers;
stakeholder group affiliation: 16 % representatives of administrations,
31 % science, 29 % businesses/enterprises, 9 % third-sector organisa-
tions (NGOs, political parties, interest groups, etc.); 12 % civil society,
and 5 % remarkable people. We held five workshops with 14-20 par-
ticipants per workshop, four conducted in German and one in French,
since around 60 % of the Swiss population speaks German, 20 % speaks
French, and the rest are Italian- or Rhaeto-Romanic speakers (many of
whom also speak one of the two dominant languages). One to two
modellers from the project team participated in each workshop to ensure
that factor data were collected for the subsequent modelling of

Key Factor 1: Switzerlands’ relation with the EU

1A) Functionality and
position of EU

1A) Functionality and
position of EU

strong

1B) Relation between
Switzerland and EU

1B) Relation between
Switzerland and EU
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...................... evsereaeseaeneaes it B ISR oo
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.................. < FEVTRURURRSE N e
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sufficiency energy in the energy mix sufficiency energy in the energy mix

Key Factor 2: Energy

Fig. 3. Exemplary relationship analysis regarding two key factors (1. Switzerland’s relation with the EU and 2. Energy), and their respective two axes (1A: Func-
tionality and position of the EU, 1B: Relations between Switzerland and the EU, 2A: Energy self-sufficiency, and 2B: Share of renewable energy in the energy mix) and
the axes’ values at the extreme (1Av—weak versus strong, 2Av—low versus high, 1Bv—loose versus close, and 2Bv—Ilow versus high). The experts evaluated the
logical connections (and their directions) between the axis values of their key factor with the axis values of the other eight key factors as follows: green line—a
relationship between axis values, dotted line—no relationship, and no line—no logical connection. (Own figure, based on Scenario Management International AG,
2020). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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greenhouse gas emissions and land use (see the next section) and to
improve the modellers’ understanding of how the scenarios were
created.

3.4.2. Workshop design

As mentioned previously, the aim of the workshops was to enrich the
raw scenarios by incorporating the perspectives of a wide range of
stakeholder groups. We obtained these perspectives by applying the
Three Horizons technique (Sharpe et al., 2016) and assigning various
group and individual tasks to the participants.

Each workshop participant was randomly assigned to one of the five
raw scenarios; the resulting groups remained together throughout the
workshop and elaborated on their specific scenarios. The Three Horizons
technique (Sharpe et al., 2016) involved first discussing the factors that
influenced the present situation, independent of any scenario (in our
case, the factors that influenced Swiss society and the economy; Horizon
1, see Fig. 4). Next, the socioeconomic conditions in the year 2100
(Horizon 3) were identified. To stimulate the imagining of a possible
future in 2100, each group was introduced to its raw scenario through a
short fictitious radio programme focusing on the scenario’s core ele-
ments. To further foster imagination, written questions related to the
corresponding raw scenario were provided. Finally, the groups dis-
cussed the developments that would need to occur to achieve the 2100
scenario (Horizon 2).

To deepen and complement these visions of the future and the
associated discussions, the participants were given two additional tasks.
First, they were asked to estimate trends individually for 11 modelling
factors® that we had selected in consultation with the modellers. These
trends covered the period from now (2023) until 2100 and ranged from
—3 (a very strong decrease compared to the present day) to + 3 (a very
strong increase). Each group then combined these estimations to create
one overall trend (following the method described by Pedde et al.,
2019).

Second, the participants were asked to complete a questionnaire on
particular aspects of the scenarios that might not have been discussed
during the workshops (based on Pedde et al., 2020; see supplementary
material). These data were then used to supplement the scenario de-
scriptions in the next step (see Section 3.5).

3.5. Step 4: Creating the final scenarios

To formulate the final scenarios, we used the scenario elements
drawn from the workshops and the future projections resulting from the
composition-based approach and the raw scenarios.

Based on the Three Horizons technique, numerous scenario elements
were identified for socioeconomic conditions in the year 2100. To
categorise the scenario elements that were mentioned more than once,
we created a table and assigned them to 22 factors. This enabled us to
systematically describe the 22 factors and the scenario elements. We did
this for each of the five raw scenarios. If a factor could not be described
sufficiently, we incorporated information from the future projections
that were developed during the expert interviews, as well as the data
from the questionnaires and the trend estimations. The resulting table
provides a highly resolved picture of each scenario. The core group
(authors) and the modellers checked the table for consistency and pro-
duced scenario drafts. These were sent to the workshop participants, the
interviewed experts, the sounding board, and the federal administration
advisory group for feedback. We then adapted the scenarios accordingly.
The core group and the modellers then checked the revised drafts for

5 These eleven modelling factors were air traffic, degree of urbanisation,
economic output, freight transport, product lifespan, livestock, living space per
capita, passenger transport, permanent resident population, production volume
of energy-intensive companies (e.g. cement, steel, glass, paper, and chemical
production), share of renewables in Swiss energy mix.
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consistency again. After a final discussion within the core group, we
corrected any remaining inconsistencies and produced the final sce-
narios. For a short version of the final scenarios, see Table 1.

3.6. Contrasting and designation of the scenarios

We juxtaposed the final scenarios with the EU Shared Socioeconomic
Pathways (Eur-SSPs; see Table 2). The three scenarios (SSP1-CH, SSP3-
CH, and SSP4-CH) are highly comparable with the three European SSP
scenarios (Eur-SSP1, Eur-SSP3, and Eur-SSP4). For this reason, we have
given them the same numbers. SSP5-CH resembled Eur-SSP5 only to a
certain extent. Finally, the scenario that did not share any main devel-
opment lines with the Eur-SSPs was assigned the number 0.

However, Swiss SSPs have, such as Eur-SSPs, no counterpart to the
global SSP2. The absence of an SSP2 in our study is due to the chosen
method of consistency analysis, which generates raw scenarios with
clear main development lines, whereas the SSP2, as a middle-of-the-road
scenario, lacks of such specific main development lines (Kok et al.,
2019).

4. Discussion

In this section, we first discuss the implications of our procedure for
the three main quality scenario development requir-
ements—interdisciplinarity, participation, and iterative quality controls
(see Section 2.1). Second, we discuss how we met O’Neill et al.’s (2020)
recommendations to develop SSP variants that are not covered by global
SSPs, to keep scenarios up to date by considering the present in the
ideation of future developments, and to enrich scenarios with perspec-
tives from different societal groups to improve scenario inclusiveness
(Section 1). Third, we discuss our procedure’s limitations.

4.1. Implications for quality requirements

To fulfil the quality requirement of interdisciplinarity, Mitter et al.
(2019) recommended engaging a team of scientists from diverse disci-
plines in coordinating the scenario development process and discussing
the socioeconomic system under consideration. We achieved this with
an interdisciplinary core team and an interdisciplinary sounding board.
Concurrently, we chose a composition-based scenario development
approach and drew heavily on the experts’ (i.e. scientists’) knowledge of
and perspectives on different fields. This allowed us to formulate future
projections for key factors based on the experts’ input when drafting the
raw scenarios.

In terms of the quality requirement for participation, our procedure
increased opportunities for diverse actors (experts, stakeholders, and the
sounding board) to be spread across our procedural steps due to the
successive nature of the composition- and derivation-based approaches.
Indeed, although including representatives of diverse groups in a single
working step (e.g. a workshop) can encourage creative thinking and
ensure legitimacy (Alcamo & Henrichs, 2008; Mitter et al., 2019; Priess
& Hauck, 2014), bringing together such actors in one step can create
power imbalances and tensions (Bhave et al., 2016; Cairns et al., 2013).
These could stem from widely differing perceptions of words or concepts
(Kok et al., 2007) or from internal consistency problems arising from a
limited understanding of the system’s interrelationships and feedback
loops (Rounsevell & Metzger, 2010). Such issues can be mitigated by
competent facilitators (Elsawah et al., 2020) and by spreading the
participation of specific groups across working steps. The latter is
essential for the development of regional and national SSPs if they are to
involve a significant number of actors and achieve high levels of legit-
imacy and salience. However, most regional and national SSPs do not
involve actors to the extent that we did; instead, they hold workshops in
which various stakeholder groups are represented (e.g. Hyytiainen et al.,
2022; Nilsson et al., 2017; Pedde et al., 2021; Rohat et al., 2019).
Conversely, we deployed the actor groups successively across the
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influence the and changes need to Swiss society look like
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»
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Fig. 4. The Three Horizons technique enriched the raw scenarios. (Own figure with our guiding questions based on Sharpe et al., 2016).

Table 1
Short version of the five SSPs-CH. The full version of the five SSPs-CH is shown in
the supplementary material.

SSPO-CH: Frugal
Switzerland

The Swiss population is socially committed and
organised in a spirit of solidarity. Consumption has
fallen sharply, and income and assets are more
evenly distributed; however, economic performance,
financial prosperity, and living standards have
declined. Trust in political institutions is high.

The Swiss economy is innovative, technologised, and
highly efficient. Resource cycles are mainly closed.
Economic growth is stable and moderate, with a
considerable proportion of productivity gains
redistributed to the population.

Switzerland’s political and economic relationships
with other countries are weak. Political institutions
function poorly, and the remaining state resources
are used to maintain internal security. Family as an
institution is becoming more important for social
security.

Swiss society is divided. An internationally well-
connected elite determines Switzerland’s economic
and political developments. Only a few benefit from
the profits of a highly technologised economy. Large

SSP1-CH: Efficient
Switzerland

SSP3-CH: Conflict-prone
Switzerland

SSP4-CH: Unequal
Switzerland

parts of the former middle class have disappeared.
The rapidly growing economy, based on fossil fuels,
brings prosperity to a growing population. People
lead resource-intensive lifestyles. By the end of the
century, the economy will shrink and become
unstable due to rising resource prices and
environmental costs. Protectionist measures are

SSP5-CH: Resource-
intensive Switzerland

introduced. Switzerland is economically and
politically isolated.

composition- and derivation-based approaches, thereby reducing the
aforementioned problems of power imbalances, overly heterogeneous
perceptions, and internal inconsistency. Some groups were over-
represented in our workshops (e.g. scientists); however, we avoided
power imbalances and tensions by moderating subgroups, thereby
ensuring that all participants had the opportunity to express their visions
and opinions. Consequently, the scenarios were enriched with the
knowledge and perspectives of all groups, which enhanced the sce-
narios’ legitimacy and salience.

Regarding the requirement for iterative quality controls, our sce-
nario development procedure included steps that produced solid results
on which to base the subsequent steps. These quality controls comprised
external and internal reviews and feedback. Due to successive compo-
sition- and derivation-based approaches, our scenario development
procedure involved more working steps than approaches that were
purely composition- or derivation-based. First, we included an addi-
tional consistency check. In contrast to other approaches, which typi-
cally require one consistency check after the formulation of the key
factor developments (composition-based; Fink & Siebe, 2016; Kosow &
GaBner, 2007) or after draft scenarios have been formulated (derivation-
based; Mitter et al., 2019), our procedure required two consistency
checks. We performed a consistency check during the composition-
based approach and another after the results of the composition-based
and derivation-based approaches were combined to create the final
scenarios. Second, we implemented a step in which the results of the
composition-based approach were combined with those of the
derivation-based approach, resulting in the final scenario content (see
Section 3.5).

4.2. Meeting recommendations to develop more relevant and useful SSPs

In the following section, we discuss how we met the three recom-
mendations formulated by O’Neill et al. (2020) (see Section 3.1) to
develop more relevant and useful SSPs. To address the first recom-
mendation (to develop new SSP variants that are not covered by global
SSPs), we opted for a composition-based scenario development
approach and built scenarios from scratch so that these scenarios would
be free from boundary conditions that would predetermine the sce-
narios’ number and main development lines and, hence, would allow for
new scenarios. Notably, our procedure resulted in the same number of
SSPs-CH as global SSPs (five), with three following the main develop-
ment lines. SSP1-CH and global SSP1 show green technologies and
economic growth thriving, SSP3-CH and global SSP3 feature nation-
alism and ineffective institutions, and SSP4-CH and global SSP4 see
inequality and a concentration of power prevailing. However, global
SSP2, which is often considered a business-as-usual SSP, has no coun-
terpart in the SSPs-CH. The other two SSPs-CH (SSP5-CH and SSP0-CH)
follow the main development lines of global SSPs only partially or not at
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Table 2
Contrasting the SSPs-CH with the Eur-SSPs (descriptions of Eur-SSPs based on Kok et al. 2019). For a simplified overview, the scenarios are presented in five
dimensions.
Scenario Ecological Political dimension Economic dimension Sociocultural Technological Comparability
dimension dimension dimension
Efficient High esteem for nature  Strong state, focus on Moderate but steady Personal freedomand  Highly innovative and High
Switzerland: public services, high economic growth tolerance, low efficient, leading position
SSP1-CH international inequality in green technologies
integration
Eur-SSP1 High environmental High quality of Steady economic Decreased social and Highly efficient green
respect governance with afocus  development economic technologies
on sustainability and inequalities
well-being, strong
international
cooperation
Conflict-prone Low value attributed Weak state, isolation Declining economy, High cohesion in Old technologies, no High

Switzerland: to nature emigration
SSP3-CH
Eur-SSP3 Low environmental Weak institutions and General lack of
respect governance structure, economic resources,
fragmented Europe, brain-drain from
regional rivalry and Europe
conflicts

Unequal Low value attributed Strong state, small elite Growing, free markets,
Switzerland: to nature close to power but only elite is
SSP4-CH benefitting from

productivity gains

Eur-SSP4 Environmental Strong governance, Strong economic

awareness reflected power concentratedina  development, strong
only in the relatively small political ~ international
development of green and business elite integration, oligarchy
technologies of green ‘business
developers’

Resource- High degradation Strong state till second Strong economic
intensive half of century, growth till second half
Switzerland: weakened state of century, then a
SSP5-CH thereafter decrease

Eur-SSP5 High degradation Strong state with focus Growing strongly, free

on businesses markets

Frugal Sustainable land Strong subsidiarity, Reduced consumption,
Switzerland: management, high strong trust in state economic shrinking
SSP0O-CH value attributed to

nature

clan-like structures,
rivalries between
them

Criminal
organisations and
corruption, phasing
out of social security
systems

Deeply divided
society; high
proportion of
population close to
poverty line

Low social cohesion,
stratified society

Low social cohesion,
fear of social decline

Social sustainability,
reduction of
inequality

High social cohesion,
engaged society

innovation

Low level of technological
development

Leading in (green)
technologies, highly
innovative

Market leader in (green)
technologies, technology
development strong in the
high-tech economy

Old technologies, non-
innovative

Highly innovative, strong
and crucial technology
development

Moderate
technologisation, low-
tech and social
innovations

High (raw scenario
SSP4-CH derived from
Eur-SSP4 main
development lines)

Weak

No counterpart; some
matches with Eur-
SSP1.

all: SSP5-CH shares global SSP5's dependence on fossil fuels. However,
in contrast to global SSPs, SSP5-CH’s dependence resulted in an eco-
nomic decline and destabilisation by the end of the century. SSPO-CH
describes a declining emphasis on economic growth combined with a
high level of well-being, which differs markedly from any global SSP
development line. The existence of SSP5-CH and SSPO-CH suggests that
our composition-based approach broadened the range of future sce-
narios compared to global SSPs. However, this approach did not
generate a middle-of-the-road scenario (SSP2). We conclude that our
composition-based approach allows for a wide range of views and per-
spectives, including unusual ones. In our experience, to achieve this, it
was crucial to apply the 2 x 2 scenario-axes technique (Rhydderch,
2017; van ‘t Klooster & van Asselt, 2006) for all 22 factors, which led to a
wide range of conceivable futures that do not merely continue current
trends.

We also used a composition-based approach to address the second
recommendation (to keep the scenarios up to date). This approach
ensured that the up-to-date knowledge of leading Swiss experts at the
forefront up-of research was incorporated into the ideation of conceiv-
able futures. Moreover, the composition-based approach did not
constrain the incorporation of up to date expert knowledge because no
boundary conditions delimited the extent of the knowledge and per-
spectives elicited. Boundary conditions derived from global SSPs
developed a decade ago may hinder such incorporation. Even if
boundary conditions derived from global SSPs are sometimes modified

or complemented with local, regional, or sector-specific quantitative
trends, drivers, indicators, or the development of existing regional,
local, or sector-specific scenarios (e.g. Karner et al., 2024; Kok et al.,
2019; Lehtonen et al., 2021; Mitter et al., 2020; Palazzo et al., 2017;
Pedde et al., 2021; Reimann et al., 2021), up to date expert knowledge
merely extends the baseline scenarios, which are predetermined by the
global SSPs. It does not, however, fundamentally alter them. Indeed,
SSP5-CH and SSPO-CH demonstrate that our composition-based
approach resulted in new SSP variants and that the present situation
was considered in the ideation of future developments. Economic
growth loses importance in the SSPO-CH scenario, reflecting the dis-
cussions and developments of low economic growth that have recently
been prominent in societal and academic discourses (e.g. OECD, 2020).
SSP5-CH, showing the economy in decline by the end of the century due
to fossil fuel dependence, assumes that continued fossil fuel reliance is
incompatible with an innovative and prosperous economy—a notion
that is not new but may be more relevant as greenhouse gas emissions
continue to rise and the supply of natural resources becomes more
volatile. Hence, the experts we interviewed, based on the composition-
based approach, contributed their up-to-date knowledge to conceiv-
able futures. However, it is unclear whether considering the present
situation or conceiving of a multitude of futures induced by the 2 x 2
scenario-axes technique led to specific development lines for SSP5-CH
and SSPO-CH.

To address the third recommendation (to enrich the scenarios with
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perspectives from different societal groups to improve scenario inclu-
siveness), we opted for a derivation-based approach and conducted
workshops after applying the composition-based approach. Through the
derivation-based approach, we fulfilled the quality requirement for
participation (see Section 4.1). However, the participation of diverse
actor groups alone would not have met the recommendation to enrich
scenarios with different societal groups’ perspectives. We assert the
importance of the way in which different societal groups’ perspectives
were considered. In our workshops, participants were presented with
the raw scenarios’ main development lines, which resulted from the
composition-based approach. These main development lines established
the boundary conditions within which workshop participants formu-
lated and further refined new ideas. Ideas and views that opposed these
boundary conditions could have impeded the comparability and con-
sistency of the final scenarios with the baseline scenarios (i.e. the raw
scenarios; Frame et al., 2018; Mitter et al., 2020). However, such ideas
and views are important for achieving legitimate, salient (Frame et al.,
2018; Mitter et al., 2020; Pedde et al., 2021), and inclusive (O’ Neill
et al., 2020) scenarios. We included new content if it was mentioned in
at least two different workshops, regardless of whether it opposed the
main development lines of the raw scenarios. Interestingly, new content
either aligned with the main development lines or contained deviations
that did not contradict them. In any case, consistency was ensured by
feedback loops. Most sectoral, regional, and national SSP developments
do not mention whether or how they included opposing views, with few
exceptions (Karner et al., 2024; Lehtonen et al., 2021).

4.3. Limitations

Our scenario development procedure produced salient and legiti-
mate scenarios while also meeting three of O'Neill et al.’s (2020) rec-
ommendations. However, some limitations arose.

First, our procedure limited alignment with global SSPs by allowing
for new or divergent ideas and versions of futures—as in the case of
SSPO-CH and SSP5-CH. We preferred new variants of SSPs and up to date
SSPs over such alignment according to our research objectives. Second,
the involved public may experience research fatigue if they are involved
in several working steps, as happened with the experts involved in the
interviews and the consistency analysis of the composition-based
approach (Section 3.3.3). However, the stakeholders involved in the
workshops were highly motivated and genuinely interested in the out-
comes. Third, the multiple stakeholder recruitment processes were time-
and resource-consuming and may therefore have compromised the
meeting of stakeholder selection criteria. Time and resource limitations
would be more severe for continental or global scenarios. In such cases,
recruitment would need to involve stakeholders from different nations
with nonnational expertise, which could be difficult. O’'Neill et al.’s
(2020) recommendation to have more inclusive SSP development with
SSP variants on a global scale and a broader set of boundary conditions
for national, regional, and local applications may reach its limits.
Fourth, our procedure does not offer a low-effort method for regularly
updating existing scenarios, as suggested by O’Neill et al. (2020).
Instead, it was primarily designed for a one-time update of the SSPs.
Although O’Neill et al. (2020) considered that SSPs were not susceptible
to changing conditions in the near term, they claimed that they would
probably need to be modified, or new ones added, to account for new
types of relevant societal futures. Ten years after the introduction of
SSPs in a rapidly changing world, we consider it appropriate to invest
time and effort in updating them.

5. Conclusion

We propose a scenario development procedure that complies with
the demands for interdisciplinarity, participation, and adequate quality
controls to develop national SSPs. It also meets O’Neill et al.’s (2020)
following recommendations: keep scenarios up to date, develop SSP
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variants that are not covered by global SSPs, and include perspectives
from different societal groups. We met the first and second recommen-
dations by using the composition-based approach involving 59 experts
at the forefront of research, which resulted in five SSPs, of which SSPO-
CH and SSP5-CH departed from the main development lines of the Eur-
SSPs (and thus global SSPs) and features a recent discussion in the
literature (e.g. Kuhnhenn et al., 2018). We met the third recommenda-
tion through the derivation-based approach, which incorporated the
ideas and perspectives of a wide range of stakeholders.

SSPO-CH and SSP5-CH deserve some further reflection as these sce-
narios depart from the main development lines of the Eur-SSPs (and thus
global SSPs). SSPO-CH reflects the declining and/or negative growth
rates of many economies. Modellers (e.g. KeyBer and Lenzen, 2021;
Kuhnhenn, 2018; Lauer et al., 2025) demand the development of cor-
responding scenarios. We recommend that such scenarios be taken into
account by scenario developers to better adapt models to possible
pathways with declining or negative growth rates and to reflect the
negative and positive effects of such scenarios on society. Based on this
recommendation, the first modelling by our project partners is currently
underway.

SSP5-CH describes a resource-intensive, fossil-fuel-oriented devel-
opment in Switzerland, which, however, would lead to an unstable so-
ciety in the second half of the century—unlike in Eur-SSP5 or global
SSP5. This development of SSP5-CH resulted from our procedure, which
incorporated a broad range of up-to-date knowledge. The experts and
stakeholders could not imagine projections for a fossil-fuel-oriented and
highly innovative society that would retain old technologies. However,
SSP5-CH takes into account the environmental impacts of a fossil fuel-
oriented society, probably because the imagination of experts and
stakeholders is shaped by the spatial context—in our case, the national
context. This led the experts and stakeholders to imagine that society
will face multiple crises in the second half of the century whereas in the
Eur5-SSP and global SSP5 the fossil fuel-oriented society remains stable.
We assume that this spatial reference characterises national and regional
SSPs. We recommend that the international community develop
methods to establish such spatial references and consider spatial envi-
ronmental impacts in scenarios.

An advantageous condition for the development of the Swiss SSP was
that we could draw on a dense network of experts at the forefront of
research and an informed and engaged civil society. This allowed us to
develop topical, informed, and consistent versions of the future. Our
procedure made use of this wealth of qualified input. To this end, we
recommend allocating sufficient time and resources for the participatory
process. We are convinced that our proposed, complex, and varied
procedure will help others harness the potential of their experts and
stakeholders, as well as their knowledge and perspectives, to envision
well-founded potential pathways.

CRediT authorship contribution statement

Pascal Tschumi: Writing — original draft. Irmi Seidl: Writing — re-
view & editing, Supervision. Marco Piitz: Writing — review & editing,
Supervision. Lena Gubler: Writing — review & editing, Supervision.

Funding

This work was supported by the Swiss National Centre for Climate
Services NCCS and the Swiss Federal Institute for Forest, Snow and
Landscape Research WSL.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.



P. Tschumi et al.
Acknowledgements

This research was supported by the Swiss Federal Research Institute
WSL and the Swiss National Centre for Climate Services (NCCS), which
funded the program «Decision Support for Dealing with Climate Change
in Switzerland: a cross-sectoral approach» («NCCS-Impacts»). We would
like to thank everyone who supported us with their expertise during the
interviews and workshops. We would also like to thank Giulia Wienhues
for illustrating Fig. 1.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.gloenvcha.2025.103105.

Data availability
Data will be made available on request.

References

Alcamo, J., Henrichs, T., 2008. Chapter two Towards guidelines for Environmental
Scenario Analysis. In: Developments in Integrated Environmental Assessment, (2nd ed.,.
Elsevier, pp. 13-35. https://doi.org/10.1016/51574-101X(08)00402-X.

Alcamo, J., Kok, K., Busch, G., Priess, J., 2008. Chapter four: Searching for the Future of
Land: Scenarios from the local to Global Scale. In: Alcamo, J. (Ed.), Environmental
Futures: the Practice of Environmental Scenarios Analysis, Developments in Integrated
Environmental Assessment. Elsevier, pp. 67-103. https://doi.org/10.1016/51574-
101X(08)00404-3.

Andersen, P.D., Hansen, M., Selin, C., 2021. Stakeholder inclusion in scenario
planning—A review of European projects. Technol. Forecast. Soc. Chang. 169.
https://doi.org/10.1016/j.techfore.2021.120802.

Bhave, A.G., Conway, D., Dessai, S., Stainforth, D.A., 2016. Barriers and opportunities for
robust decision making approaches to support climate change adaptation in the
developing world. Clim. Risk Manag. 14, 1-10. https://doi.org/10.1016/j.
crm.2016.09.004.

Cairns, G., Ahmed, 1., Mullett, J., Wright, G., 2013. Scenario method and stakeholder
engagement: critical reflections on a climate change scenarios case study. Technol.
Forecast. Soc. Chang. 80 (1), 1-10. https://doi.org/10.1016/j.techfore.2012.08.005.

Cash, D.W., Clark, W.C., Alcock, F., Dickson, N.M., Eckley, N., Guston, D.H., Jéger, J.,
Mitchell, R.B., 2003. Knowledge systems for sustainable development. Proc. Natl.
Acad. Sci. 100 (14), 8086-8091. https://doi.org/10.1073/pnas.1231332100.

Elsawah, S., Hamilton, S.H., Jakeman, A.J., Rothman, D., Schweizer, V., Trutnevyte, E.,
Carlsen, H., Drakes, C., Frame, B., Fu, B., Guivarch, C., Haasnoot, M., Kemp-
Benedict, E., Kok, K., Kosow, H., Ryan, M., van Delden, H., 2020. Scenario processes
for socio-environmental systems analysis of futures: a review of recent efforts and a
salient research agenda for supporting decision making. Sci. Total Environ. 729,
138393. https://doi.org/10.1016/j.scitotenv.2020.138393.

Fergnani, A., Jackson, M., 2019. Extracting scenario archetypes: a quantitative text
analysis of documents about the future. FUTURES & FORESIGHT SCIENCE 1 (2).
https://doi.org/10.1002/ff0o2.17.

Fink, A., Siebe, A., 2011. Handbuch Zukunftsmanagement: Werkzeuge der strategischen
Planung und Friiherkennung, (2nd ed.). Campus Verlag.

Fink, A., Siebe, A., 2016. Szenario Management: Von strategischem Vorausdenken zu
gukunftsrobusten Entscheidungen. Campus Verlag.

Frame, B., Lawrence, J., Ausseil, A.G., Reisinger, A., Daigneault, A., 2018. Adapting
global shared socio-economic pathways for national and local scenarios. Clim. Risk
Manag. 21, 39-51. https://doi.org/10.1016/j.crm.2018.05.001.

Gordon, T. J. (1994). Cross Impact Analysis. In J. Glenn C. & T. J. Gordon (Eds.), Futures
Research Methodology: Vol. 2.0. AC/UNU Millennium Project.

Hauck, J., Schleyer, C., Priess, J.A., Veerkamp, C.J., Dunford, R., Alkemade, R., Berry, P.,
Primmer, E., Kok, M., Young, J., Haines-Young, R., Dick, J., Harrison, P.A., Bela, G.,
Vadineanu, A., Gorg, C., 2019. Combining policy analyses, exploratory scenarios,
and integrated modelling to assess land use policy options. Environ. Sci. Policy 94,
202-210. https://doi.org/10.1016/j.envsci.2018.12.009.

Heinecke, A., 2006. Die Anwendung induktiver Verfahren in der Szenario-Technik. In:
Falko, E., Wilms, P. (Eds.), Szenariotechnik: Vom Umgang Mit Der Zukunft. Haupt
Verlag, pp. 183-213.

Hyytidinen, K., Kolehmainen, L., Amelung, B., Kok, K., Lonkila, K.-M., Malve, O.,
Simila, J., Sokero, M., Zandersen, M., 2022. Extending the shared socioeconomic
pathways for adaptation planning of blue tourism. Futures 137, 102917. https://doi.
org/10.1016/j.futures.2022.102917.

Karner, K., Mitter, H., Sinabell, F., Schonhart, M., 2024. Participatory development of
Shared Socioeconomic Pathways for Austria’s agriculture and food systems. Land
Use Policy 142, 107183. https://doi.org/10.1016/j.landusepol.2024.107183.

KeyBer, L.T., Lenzen, M., 2021. 1.5 °C degrowth scenarios suggest the need for new
mitigation pathways. Nat. Commun. 12 (1), 2676.

Kok, K., Biggs, R., Zurek, M., 2007. Methods for developing multiscale participatory
scenarios: insights from southern Africa and Europe. Ecol. Soc. 13 (1), 8.

11

Global Environmental Change 96 (2026) 103105

Kok, K., Pedde, S., Gramberger, M., Harrison, P.A., Holman, L.P., 2019. New European
socio-economic scenarios for climate change research: operationalising concepts to
extend the shared socio-economic pathways. Reg. Environ. Chang. 19 (3), 643-654.
https://doi.org/10.1007/510113-018-1400-0.

Kosow, H., GaRner, R., 2007. Methods of Future and Scenario Analysis: overview,
assessment. And Selection Criteria. German Development Institute.

Kosow, H., Ledn, C.D., 2015. Die Szenariotechnik als Methode der Experten- und
Stakeholdereinbindung. In: Methoden Der Experten- Und Stakeholdereinbindung in Der
Sozialwissenschaftlichen Forschung. Springer Fachmedien Wiesbaden, pp. 217-242.
https://doi.org/10.1007/978-3-658-01687-6_11.

Kriegler, E., Edmonds, J., Hallegatte, S., Ebi, K.L., Kram, T., Riahi, K., Winkler, H., van
Vuuren, D.P., 2014. A new scenario framework for climate change research: the
concept of shared climate policy assumptions. Clim. Change 122 (3), 401-414.
https://doi.org/10.1007/510584-013-0971-5.

Kuhnhenn, K., 2018. Economic Growth in mitigation scenarios: a blind spot in climate science.
Global scenarios from a growth-critical perspective. E-Paper. Heinrich Boll
Foundation, Berlin.

Lauer, A., Capellan-Pérez, 1., Wergles, N., 2025. A comparative review of de- and post-
growth modeling studies. Ecol. Econ. 227, 108383.

Lehtonen, H.S., Aakkula, J., Fronzek, S., Helin, J., Hildén, M., Huttunen, S., Kaljonen, M.,
Niemi, J., Palosuo, T., Pirttioja, N., Rikkonen, P., Varho, V., Carter, T.R., 2021.
Shared socioeconomic pathways for climate change research in Finland: co-
developing extended SSP narratives for agriculture. Reg. Environ. Chang. 21 (1), 7.
https://doi.org/10.1007/5s10113-020-01734-2.

Marthaler, F., Gesk, J.W., Siebe, A., Albers, A., 2020. An explorative approach to deriving
future scenarios: a first comparison of the consistency matrix-based and the catalog-
based approach to generating future scenarios. Procedia CIRP 91, 883-892. https://
doi.org/10.1016/j.procir.2020.02.245.

Mitter, H., Techen, A.K., Sinabell, F., Helming, K., Kok, K., Priess, J.A., Schmid, E.,
Bodirsky, B.L., Holman, 1., Lehtonen, H., Leip, A., Le Mouél, C., Mathijs, E.,
Mehdi, B., Michetti, M., Mittenzwei, K., Mora, O., @ygarden, L., Reidsma, P.,
Schonhart, M., 2019. A protocol to develop Shared Socio-economic Pathways for
European agriculture. J. Environ. Manage. 252, 109701. https://doi.org/10.1016/j.
jenvman.2019.109701.

Mitter, H., Techen, A.-K., Sinabell, F., Helming, K., Schmid, E., Bodirsky, B.L., Holman, .,
Kok, K., Lehtonen, H., Leip, A., Le Mouél, C., Mathijs, E., Mehdi, B., Mittenzwei, K.,
Mora, O., @istad, K., @ygarden, L., Priess, J.A., Reidsma, P., Schonhart, M., 2020.
Shared Socio-economic Pathways for European agriculture and food systems: the
Eur-Agri-SSPs. Glob. Environ. Chang. 65, 102159. https://doi.org/10.1016/j.
gloenvcha.2020.102159.

Nilsson, A.E., Bay-Larsen, I., Carlsen, H., van Oort, B., Bjgrkan, M., Jylha, K.,
Klyuchnikova, E., Masloboev, V., van der Watt, L.-M., 2017. Towards extended
shared socioeconomic pathways: a combined participatory bottom-up and top-down
methodology with results from the Barents region. Glob. Environ. Chang. 45,
124-132. https://doi.org/10.1016/j.gloenvcha.2017.06.001.

OECD (Organisation for Economic Co-operation and Development). (2020). Beyond
Growth. OECD. https://doi.org/10.1787/33a25ba3-en.

O’Neill, B.C., Kriegler, E., Ebi, K.L., Kemp-Benedict, E., Riahi, K., Rothman, D.S., van
Ruijven, B.J., van Vuuren, D.P., Birkmann, J., Kok, K., Levy, M., Solecki, W., 2017.
The roads ahead: Narratives for shared socioeconomic pathways describing world
futures in the 21st century. Glob. Environ. Chang. 42, 169-180. https://doi.org/
10.1016/j.gloenvcha.2015.01.004.

O’Neill, B.C., Carter, T.R., Ebi, K., Harrison, P.A., Kemp-Benedict, E., Kok, K., Kriegler, E.,
Preston, B.L., Riahi, K., Sillmann, J., van Ruijven, B.J., van Vuuren, D., Carlisle, D.,
Conde, C., Fuglestvedt, J., Green, C., Hasegawa, T., Leininger, J., Monteith, S., Pichs-
Madruga, R., 2020. Achievements and needs for the climate change scenario
framework. Nat. Clim. Chang. 10 (12), 1074-1084. https://doi.org/10.1038/
$41558-020-00952-0.

Palazzo, A., Vervoort, J.M., Mason-D’Croz, D., Rutting, L., Havlik, P., Islam, S.,

Bayala, J., Valin, H., Kadi Kadi, Thornton, P., Zougmore, R., 2017. Linking regional
stakeholder scenarios and shared socioeconomic pathways: Quantified West African
food and climate futures in a global context. Global Environ. Change 45, 227-242.
https://doi.org/10.1016/j.gloenvcha.2016.12.002.

Pedde, S., Kok, K., Onigkeit, J., Brown, C., Holman, I., Harrison, P.A., 2019. Bridging
uncertainty concepts across narratives and simulations in environmental scenarios.
Regional Environ. Change 19 (3), 655-666. https://doi.org/10.1007/510113-0
18-1338-2.

Pedde, S., Harrison, P.A., Holman, L.P., Powney, G.D., Lofts, S., Schmucki, R.,
Gramberger, M., Bullock, J.M., 2021. Enriching the Shared Socioeconomic Pathways
to co-create consistent multi-sector scenarios for the UK. Sci. Total Environ. 756,
143172. https://doi.org/10.1016/j.scitotenv.2020.143172.

Pedde, S., Kok, K., Kemp-Benedict, E., Johnson, O., Carlsen, H., Green, C., Talebian, S.,
Fagerstrom, S., Xing, X., 2025. Emerging regional perspectives of global climate
change scenarios: a systematic review. Clim. Change 178, 122. https://doi.org/
10.1007/510584-025-03965-w.

Pereira, L.M., Davies, K.K., den Belder, E., Ferrier, S., Karlsson-Vinkhuyzen, S., Kim, H.,
Kuiper, J.J., Okayasu, S., Palomo, M.G., Pereira, H.M., Peterson, G., Sathyapalan, J.,
Schoolenberg, M., Alkemade, R., Carvalho Ribeiro, S., Greenaway, A., Hauck, J.,
King, N., Lazarova, T., Lundquist, C.J., 2020. Developing multiscale and integrative
nature—people scenarios using the Nature Futures Framework. People Nat. 2 (4),
1172-1195. https://doi.org/10.1002/pan3.10146.

Priess, J.A., Hauck, J., 2014. Integrative Scenario Development. Ecol. Soc. 19 (1), art12.
https://doi.org/10.5751/ES-06168-190112.

Reimann, L., Vollstedt, B., Koerth, J., Tsakiris, M., Beer, M., Vafeidis, A.T., 2021.
Extending the Shared Socioeconomic Pathways (SSPs) to support local adaptation


https://doi.org/10.1016/j.gloenvcha.2025.103105
https://doi.org/10.1016/j.gloenvcha.2025.103105
https://doi.org/10.1016/S1574-101X(08)00402-X
https://doi.org/10.1016/S1574-101X(08)00404-3
https://doi.org/10.1016/S1574-101X(08)00404-3
https://doi.org/10.1016/j.techfore.2021.120802
https://doi.org/10.1016/j.crm.2016.09.004
https://doi.org/10.1016/j.crm.2016.09.004
https://doi.org/10.1016/j.techfore.2012.08.005
https://doi.org/10.1073/pnas.1231332100
https://doi.org/10.1016/j.scitotenv.2020.138393
https://doi.org/10.1002/ffo2.17
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0045
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0045
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0050
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0050
https://doi.org/10.1016/j.crm.2018.05.001
https://doi.org/10.1016/j.envsci.2018.12.009
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0070
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0070
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0070
https://doi.org/10.1016/j.futures.2022.102917
https://doi.org/10.1016/j.futures.2022.102917
https://doi.org/10.1016/j.landusepol.2024.107183
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0085
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0085
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0090
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0090
https://doi.org/10.1007/s10113-018-1400-0
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0100
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0100
https://doi.org/10.1007/978-3-658-01687-6_11
https://doi.org/10.1007/s10584-013-0971-5
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0115
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0115
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0115
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0120
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0120
https://doi.org/10.1007/s10113-020-01734-2
https://doi.org/10.1016/j.procir.2020.02.245
https://doi.org/10.1016/j.procir.2020.02.245
https://doi.org/10.1016/j.jenvman.2019.109701
https://doi.org/10.1016/j.jenvman.2019.109701
https://doi.org/10.1016/j.gloenvcha.2020.102159
https://doi.org/10.1016/j.gloenvcha.2020.102159
https://doi.org/10.1016/j.gloenvcha.2017.06.001
https://doi.org/10.1016/j.gloenvcha.2015.01.004
https://doi.org/10.1016/j.gloenvcha.2015.01.004
https://doi.org/10.1038/s41558-020-00952-0
https://doi.org/10.1038/s41558-020-00952-0
https://doi.org/10.1016/j.gloenvcha.2016.12.002
https://doi.org/10.1007/s10113-018-1338-2
https://doi.org/10.1007/s10113-018-1338-2
https://doi.org/10.1016/j.scitotenv.2020.143172
https://doi.org/10.1007/s10584-025-03965-w
https://doi.org/10.1007/s10584-025-03965-w
https://doi.org/10.1002/pan3.10146
https://doi.org/10.5751/ES-06168-190112

P. Tschumi et al.

planning—A climate service for Flensburg. Germany. Futures 127, 102691. https://
doi.org/10.1016/j.futures.2020.102691.

Rhydderch, A., 2017. Scenario Building: the 2x2 Matrix. Futuribles. International.

Riahi, K., van Vuuren, D. P., Kriegler, E., Edmonds, J., O’Neill, B. C., Fujimori, S., Bauer,
N., Calvin, K., Dellink, R., Fricko, O., Lutz, W., Popp, A., Cuaresma, J. C., KC, S.,
Leimbach, M., Jiang, L., Kram, T., Rao, S., Emmerling, J., ... Tavoni, M. (2017). The
Shared Socioeconomic Pathways and their energy, land use, and greenhouse gas
emissions implications: An overview. Global Environmental Change, 42, 153-168. doi:
10.1016/j.gloenvcha.2016.05.009.

Rohat, G., Wilhelmi, O., Flacke, J., Monaghan, A., Gao, J., Dao, H., van Maarseveen, M.,
2019. Characterizing the role of socioeconomic pathways in shaping future urban
heat-related challenges. Sci. Total Environ. 695, 133941. https://doi.org/10.1016/j.
scitotenv.2019.133941.

Rosa, LM.D., Pereira, H.M., Ferrier, S., Alkemade, R., Acosta, L.A., Akcakaya, H.R., den
Belder, E., Fazel, A.M., Fujimori, S., Harfoot, M., Harhash, K.A., Harrison, P.A.,
Hauck, J., Hendriks, R.J.J., Hernandez, G., Jetz, W., Karlsson-Vinkhuyzen, S.I.,
Kim, H., King, N., van Vuuren, D., 2017. Multiscale scenarios for nature futures. Nat.
Ecol. Evol. 1 (10), 1416-1419. https://doi.org/10.1038/541559-017-0273-9.

Rounsevell, M.D.A., Metzger, M.J., 2010. Developing qualitative scenario storylines for
environmental change assessment. WIREs Clim. Change 1 (4), 606-619. https://doi.
org/10.1002/wcc.63.

Scenario Management International AG (2020). Handbuch Scenario Manager TM.
Paderborn.

Schweizer, V.J., Kurniawan, J.H., 2016. Systematically linking qualitative elements of
scenarios across levels, scales, and sectors. Environ. Model. Software 79, 322-333.
https://doi.org/10.1016/j.envsoft.2015.12.014.

Global Environmental Change 96 (2026) 103105

Sharpe, B., Hodgson, A., Leicester, G., Lyon, A., Fazey, 1., 2016. Three horizons: a
pathways practice for transformation. Ecol. Soc. 21 (2), art47. https://doi.org/
10.5751/ES-08388-210247.

Siebenhiiner, B., 2003. The changing role of nation states in international environmental
assessments—the case of the IPCC. Glob. Environ. Chang. 13 (2), 113-123. https://
doi.org/10.1016/50959-3780(03)00023-2.

Vafeidis, A.T., Reimann, L., Ellen, G.J., Goransson, G., Koers, G., Van Well, L.,
Vollstedt, B., Tsakiris, M., Oen, A., 2024. Harmonizing the Development of Local
Socioeconomic Scenarios: a Participatory Downscaling Approach Applied in four
European Case Studies. Sustainability 16 (6), 2578. https://doi.org/10.3390/
sul6062578.

van 't Klooster, S.A., van Asselt, M.B.A., 2006. Practising the scenario-axes technique.
Futures 38 (1), 15-30. https://doi.org/10.1016/j.futures.2005.04.019.

Voros, J., 2003. A generic foresight process framework. Foresight 5 (3), 10-21. https://
doi.org/10.1108/14636680310698379.

Wiebe, K., Zurek, M., Lord, S., Brzezina, N., Gabrielyan, G., Libertini, J., Loch, A., Thapa-
Parajuli, R., Vervoort, J., Westhoek, H., 2018. Scenario Development and foresight
Analysis: Exploring Options to Inform choices. Annu. Rev. Env. Resour. 43 (1),
545-570. https://doi.org/10.1146/annurev-environ-102017-030109.

Zandersen, M., Hyytidinen, K., Meier, H.E.M., Tomczak, M.T., Bauer, B., Haapasaari, P.
E., Olesen, J.E., Gustafsson, B.G., Refsgaard, J.C., Fridell, E., Pihlainen, S., Le
Tissier, M.D.A., Kosenius, A.-K., Van Vuuren, D.P., 2019. Shared socio-economic
pathways extended for the Baltic Sea: exploring long-term environmental problems.
Reg. Environ. Chang. 19 (4), 1073-1086. https://doi.org/10.1007/s10113-018-
1453-0.

12


https://doi.org/10.1016/j.futures.2020.102691
https://doi.org/10.1016/j.futures.2020.102691
http://refhub.elsevier.com/S0959-3780(25)00142-6/h0190
https://doi.org/10.1016/j.scitotenv.2019.133941
https://doi.org/10.1016/j.scitotenv.2019.133941
https://doi.org/10.1038/s41559-017-0273-9
https://doi.org/10.1002/wcc.63
https://doi.org/10.1002/wcc.63
https://doi.org/10.1016/j.envsoft.2015.12.014
https://doi.org/10.5751/ES-08388-210247
https://doi.org/10.5751/ES-08388-210247
https://doi.org/10.1016/S0959-3780(03)00023-2
https://doi.org/10.1016/S0959-3780(03)00023-2
https://doi.org/10.3390/su16062578
https://doi.org/10.3390/su16062578
https://doi.org/10.1016/j.futures.2005.04.019
https://doi.org/10.1108/14636680310698379
https://doi.org/10.1108/14636680310698379
https://doi.org/10.1146/annurev-environ-102017-030109
https://doi.org/10.1007/s10113-018-1453-0
https://doi.org/10.1007/s10113-018-1453-0

	Advancing national Shared socioeconomic pathways (SSPs): A novel procedure applied to develop current Swiss SSPs
	1 Introduction
	2 Quality requirements and approaches for developing qualitative socioeconomic scenarios
	2.1 Quality requirements for qualitative scenario development
	2.2 Approaches to developing qualitative socioeconomic scenarios
	2.2.1 Composition-based approach
	2.2.2 Derivation-based approach


	3 Developing SSPs for Switzerland
	3.1 Overview
	3.2 Step 1: Scenario development preparation
	3.3 Step 2: Composition-based approach—raw scenario development
	3.3.1 Determining factors as a basis for expert interviews and the creation of future projections
	3.3.2 Identifying key factors
	3.3.3 Consistency analysis and raw scenario calculation
	3.3.4 Raw scenario validation

	3.4 Step 3: Derivation-based approach
	3.4.1 Stakeholder selection
	3.4.2 Workshop design

	3.5 Step 4: Creating the final scenarios
	3.6 Contrasting and designation of the scenarios

	4 Discussion
	4.1 Implications for quality requirements
	4.2 Meeting recommendations to develop more relevant and useful SSPs
	4.3 Limitations

	5 Conclusion
	CRediT authorship contribution statement
	Funding
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	Data availability
	References


