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A B S T R A C T

Scenario work is a prominent possibility to understand and address pressing socio-environmental sustainability 
challenges of today and tomorrow. Scenarios depict the possible futures for land-use, and land-use pressures. In 
this conceptual paper, we propose a novel governance-focused scenario architecture consisting of 1) Shared 
Socioeconomic Pathways (SSPs), or exploratory scenario archetypes, which explore future uncertainties affected 
by chosen drivers; 2) Shared Governance Assumptions: governance modes that define the logic of decision-
making across the SSPs, and that change the future governance landscapes; and 3) Detailed Governance As-
sumptions: specific opportunities for agency offered by the varying future governance landscapes defined by SSP
– Shared Governance Assumption combinations. We propose a six-step process to employ our scenario archi-
tecture, and use the case of land use and Arctic reindeer herding as a brief illustration. We find that our proposed 
scenario architecture i) offers a structured way to diversify SSP-based scenario sets and to connect SSPs strongly 
to policy and governance, ii) can be used to explore actor-based trade-offs, and iii) can be used to as a tool for 
anticipatory governance. Further work is needed to provide empirical applications of our scenario architecture 
and to innovatively compare and examine implications of different governance modes to targeted normative 
objectives (i.e. the granularity of governance) within and across SSPs.

1. Introduction

Current socio-environmental sustainability challenges call for urgent 
and transformative solutions (IPBES, 2024). Climate change (IPCC, 
2022) and degrading biodiversity and ecosystem services (IPBES, 2019) 
are examples of these challenges. Scenarios are widely used to explore 
plausible futures and to envision sustainable worlds (O’Neill et al., 
2020). A scenario is a plausible description of how the future may

develop based on a coherent and internally consistent set of assumptions 
about key driving forces and relationships. Scenario analysis is a tool 
that can be used to explore and evaluate the extensive uncertainties 
associated with possible future development pathways (van Vuuren 
et al., 2014), and it can also inform strategic planning for building ca-
pacity to cope with ongoing and future challenges (Malekpour et al., 
2016).
Socio-environmental scenarios have been developed for decades,
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and synthesis work has identified five exploratory scenario archetypes 
(Van Vuuren et al., 2012; Hunt et al., 2012; Harrison et al., 2019; Sitas 
et al., 2019). These archetypes correspond with the Shared Socioeco-
nomic Pathway (SSP) narratives (Pedde et al., 2019). The SSP set in-
cludes five societal narratives, each of which can be linked to 
greenhouse gas emission trajectories: SSP 1: Sustainability; SSP 2: 
Business-As-Usual; SSP 3: Regional Rivalry; SSP 4: Inequality; and SSP 5: 
Fossil-Fuelled Development (O’Neill et al., 2013; 2017; Riahi et al., 
2017). SSPs were designed as generic and policy free future pathways. 
The SSPs are part of the original three-dimensional scenario architecture 
established by the climate change research community in order to 
facilitate the integrated analysis of future climate impacts, vulnerabil-
ities, adaptation, and mitigation (e.g. O’Neill et al., 2020). In addition to 
the SSPs, the original architecture includes Representative Concentra-
tion Pathways (RCP), and Shared Policy Assumptions (SPA) (Kriegler 
et al., 2014). The SPA concept was proposed to capture key policy at-
tributes such as the goals, instruments and obstacles of climate change 
mitigation and adaptation measures, and to add a policy dimension to 
the matrix (Kriegler et al., 2014), while the different RCPs determine the 
magnitude of climate change. In this original framework, RCPs identify 
how much climate change we get, SSPs describe socioeconomic factors, 
and SPAs describe the policies. Because these aspects are interlinked, the 
three-dimensional matrix was created. When exploring the RCP-SSP 
combinations in this matrix, Integrated Assessment Models have been 
used to assess which combinations are possible.
SSPs include some assumptions on governance related issues under 

the heading of “policies and institutions”: international cooperation (e.g. 
effective or weak), environmental policy (e.g. priorities and scale of 
attention to environmental problems), policy orientation (e.g. policy 
aims including sustainability, security, elite interests, or markets), and 
institutions (e.g. effective or weak) (O’Neill et al., 2017). Addressing the 
policy and governance aspects is important as finance, governance, 
institutional, and policy constraints have been found to constitute the 
globally most prevalent obstacles to adaptation to climate change 
(Thomas et al., 2021). Governance aspects have also been globally 
modelled (Andrijevic et al., 2020). While such global models are 
important, they tend to assume a rather unified governance approach 
within each SSP. This approach to governance may be necessary for 
global modelling, but also leaves open questions regarding more specific 
governance aspects, and does not enable local applications of the 
SSP-based scenario architecture or exploring diversity of governance 
aspects within an SSP.
It has been proposed that there “is a need to identify SSP–SPA com-

binations that are tailored to the analysis of sustainable development pol-
icies” (O’Neill et al., 2020: 1080), and that “A continuous identification of 
new SPAs for policy scenarios would help the scenario framework stay 
up-to-date with the rapidly evolving policy landscape” (O’Neill et al., 2020: 
1076). Furthermore, enhancing details regarding legal and governance 
elements in scenario works combining SSPs and SPAs at multiple scales 
has been called for (Triyanti et al., 2023). In sum, as we consider that 
SSPs can benefit from novel ways to be increasingly geared towards 
governance aspects. Our work in the present paper is significantly 
inspired by the original three-dimensional scenario architecture and we 
seek to elaborate it by proposing a new governance-focused approach 
that integrates scenarios and normative approaches.
In the climate change scenario world, the integration of normative 

elements into scenario exercises has been hindered by the widespread 
tenet in climate science communities to be policy-relevant, but policy-
neutral (see Havstad and Brown 2017; Livingston and Rummukainen, 
2020; Wagner et al., 2024). Examples of combining exploratory sce-
narios with normative governance aspects include combining transition 
management and future studies in order to understand the dynamics of 
societal change and construct alternative pathways to societal transi-
tions (Geels and Schot, 2007; V¨ ahäkari et al., 2020). Such transitions 
also require power shifts that have been addressed, for example, through 
the concept of “disruptive seeds” (Rutting et al., 2023). Power shifts

include changes in steering mechanisms in the present to shape uncer-
tain futures (anticipatory climate governance; Quay, 2010; Vervoort and 
Gupta, 2018). Changes in existing policy systems can also be informed 
by scenarios identifying leverage points to change “the fabric of legal, 
political, economic and other social systems” (Chan et al., 2020: 694). 
Together, the above points stress the importance of combining norma-
tive considerations and exploratory scenario exercises. Conceptual tools 
and methods to do so are currently being developed, but novel solutions 
are needed.
The aim of our paper is to propose the concepts of Shared Gover-

nance Assumptions and Detailed Governance Assumptions, forming a 
new governance-focused scenario architecture through extending SSPs. 
The Shared Governance Assumptions consist of selected governance 
modes and seek to introduce a systematic way of including variation 
within SSPs, and combine SSPs with governance considerations. The 
Detailed Governance Assumptions seek to understand varying gover-
nance dynamics across SSP – Shared Governance Assumption combi-
nations, and to identify scenario-specific opportunities for agency to 
advance normative objectives by specific actors.
Land use is one key domain where scenario work is applied, also in 

connection with SSPs (Popp et al., 2017). In the present paper, we use 
Arctic land use and reindeer herding as a brief illustration of our 
governance focused-scenario architecture. Reindeer herding in Finland 
is practiced both by indigenous S´ ami people and ethnic Finn local 
communities. Arctic land use governance is important means to adapt to 
and mitigate climate change, to advance energy transition, to gain raw 
materials, such as timber and minerals, to protect ecosystems, and to 
enhance opportunities for cultural continuity of traditional nature-based 
livelihoods, such as reindeer herding. Governance landscape connected 
to Arctic land use encompasses European, national and sub-national 
levels, and is linked not only to policy makers, but also to businesses, 
civil society actors (e.g. ENGOs), local communities, and scientists. 
Given the multi-level, multi-sector and multi-actor characteristics of the 
Arctic land use governance, it offers an interesting case to diversify the 
SSP pathways. We present ten reindeer herding related scenario skele-
tons, in SSP – Shared Governance Assumption matrix to be fully pub-
lished elsewhere (Authors, submitted).
Our argument proceeds as follows. In Section 2, we introduce the 

concepts of Shared and Detailed Governance Assumptions to be used in 
combination with SSPs or exploratory scenario archetypes. Section 3 
identifies six-step approach to employ the proposed scenario architec-
ture in a scenario exercise. Section 4 discusses the novelties of our paper 
regarding elaboration of the SSPs, applicability of the proposed scenario 
architecture, and considerations on the contribution of our approach for 
anticipatory and adaptive governance. Section 5 concludes that our 
scenario architecture can help to deal with governance aspects and 
examine plausible realization of normative sustainability objectives 
across SSPs or exploratory scenario archetypes.

2. Scenario architecture and Governance Assumptions

2.1. The original three-dimensional scenario architecture

In our application of the relevant terminology, we follow van Vuuren 
et al. (2014) using the term “pathways” for unidimensional descriptions 
of potential futures, e.g. socio-economic pathways without assumptions 
of greenhouse gas emissions or climate policies, or greenhouse gas 
concentration pathways without any explicit assumptions about socio-
economics or policy. A “scenario” is a plausible description of how the 
future may develop based on a coherent and internally consistent set of 
assumptions about key driving forces and relationships. This requires 
assumptions on socioeconomic development, greenhouse gas emissions, 
climate policies as well as mitigation and adaptation measures. A much 
used framework to explore scenarios is the three-dimensional scenario 
architecture (Fig. 1) proposed by Kriegler et al. (2014) that decomposes 
driving forces of scenarios into three components: (1) Shared
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Socioeconomic Pathways as socioeconomic component, outlining plau-
sible alternative states of societies at a macro scale and including 
narrative and quantitative elements of socio-ecological systems, such as 
demographic, political, social, cultural, institutional, lifestyle-related, 
economic and technological variables and trends (Frame et al., 2018). 
(2) the Representative Concentration Pathways (O’Neill et al., 2013) as 
the physical climate change driver, which were associated with the SSPs 
by using Integrated Assessment models, where the RCP projections have 
been connectable to SSPs so that only some RCP levels are possible 
across the SSP scenario set (Van Vuuren et al., 2014). And (3) Shared 
Policy Assumptions as the component describing climate change pol-
icies, mitigation and adaptation measures. The SPAs have the advantage 
of screening implications of key policies under different futures 
described by the SSPs (Kriegler et al., 2014) (Fig. 1).

2.2. Governance assumptions

We introduce a concept of Governance Assumptions to be used in 
connection with SSPs. Governance Assumptions are separate from SSPs 
by seeking to make assumptions on future decision making. The same 
Governance Assumptions work across the SSPs, but some Governance 
Assumptions may not be possible in all SSPs because of the contraction 
between the plausible future worlds described by the SSPs and the 
plausible ways to make decisions in those worlds described by the 
Governance Assumptions. This logic resembles the idea of the original 
three-dimensional scenario framework proposing that some RCPs or 
SPAs are not possible in all SSPs.
The novelty of our Governance Assumptions concepts derives from 

shifting focus from policy to governance. Governmental policies in a 
strict sense are no longer the most important ways of making decisions 
about environmental futures (Armitage et al., 2012). The concept of 
governance focuses on intersections of governments, market actors, civil 
society, and science (Lemos and Agrawal, 2006; Primmer et al., 2015; 
von Benda-Beckmann et al., 2016). Governance can be generally defined 
as “the institutions, structures, and processes that determine who makes 
decisions, how and for whom decisions are made, whether, how and what 
actions are taken and by whom and to what effect” (Bennett and

Satterfield, 2018: 2). Governance is thus more fluid and wider than the 
concept of policy, which encompasses (inter-)governmental plans and 
actions that have been agreed upon. The concept of governance also 
enables a wider focus on overall rationales or modes for making de-
cisions (Primmer et al., 2015; Pahl-Wostl, 2015), and a smaller-scale 
focus on decision-making structures and processes regarding specific 
topics (Newig and Fritsch, 2009) than the concept of policy.
The concept of Governance Assumptions includes the supporting 

concepts of governance mode and governance landscape. A governance 
mode consists of general decision-making processes between state, 
market, civil society, and science, that can take many forms. The 
governance modes differ from each other in terms of the actors involved 
and their roles, as well as regarding the logic of the interactions in which 
decision making is grounded (Pahl-Wostl, 2015). Examples of different 
governance modes are technocratic, hierarchical, adaptive, collabora-
tive, bottom-up, top-down, strategic, evidence-based, affirmative, 
corporate-led reactive and proactive (Treib et al., 2007; Primmer et al., 
2015). A governance mode is an underpinning logic by which the in-
teractions, decision-making and actors work in a certain future scenario. 
We consider that the focus on governance modes as an underpinning 
logic of plausible future decision-making fits well to the scenario 
thinking. Scenario logic seeks to establish internal consistency between 
the various statements and assumptions that underpin an exploratory 
scenario storyline (Rounsevell and Metzger, 2010). Governance modes 
provide an overarching logic for decision-making and can be decon-
structed to consist of set of actors, institutions, decision making struc-
tures and processes forming together certain kind of governance 
landscape.
Governance landscape is to be defined empirically, on a case-by-case 

basis, and it includes a complex set of actors, a space where new forms of 
agency and shifts in power and authority from the state may take place 
towards non-state, civil society, science, and private actors (B¨ ackstrand
et al., 2017; Marquardt et al., 2022). Governance landscape can be 
viewed as a multilevel system where higher-level policy making may be 
connected to lower levels by vertical integration, and where societal 
actors may be horizontally connected (Gupta, 2007; Andonova and 
Mitchell, 2010). The structures of a multilevel governance landscape

Fig. 1. The original three-dimensional scenario architecture. The concept of the three-dimensional scenario matrix derives from Kriegler et al. (2014), and the 
estimation of what RCP levels are possible in different SSPs derives from (Rogelj et al. 2018). Assumptions derived from SSPs, RCPs and SPAs then together form 

a scenario.
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vary, and link to power relations by facilitating some and hindering 
other interconnections (see Di Gregorio et al., 2019). Unlike the concept 
of policy regime (Kriegler et al., 2014), which often assumes homoge-
nous functions and objectives, governance landscape is here viewed as a 
neutral term that does not presuppose certain relationships between 
governance arrangements (Betsill et al., 2015) and can capture collab-
oration as well as conflicts and contestations (Marquardt et al., 2022). 
We consider that governance landscape consists of 1) governance actors 
from the state, markets, civil society, and science; 2) institutions; 3) 
decision-making structures; and 4) decision-making processes 
(Pahl-Wostl, 2015; Bennett and Satterfield, 2018). The governance 
modes shape and structure the governance landscape leading to 
different types of outcomes (Table 1; Fig. 2).

2.3. Shared and detailed Governance Assumptions

We propose two types of Governance Assumptions: Shared and 
Detailed, which can be used in combination or separately in specific 
scenario exercises. Both add to SSP thinking by assessing policy and 
governance assumptions outside the SSP logics, thereby connecting SSPs 
(or exploratory scenario archetypes) better to real world normative 
objectives and diverse governance landscapes. (Table 2).
Governance Assumptions have two purposes. First, like the SPAs, the 

concept of Shared Governance Assumptions helps to link the SSPs with 
policy-relevant thematic narratives (Lenzner et al., 2019). This enriches 
SSPs for example through exploring regional variation (Pedde et al., 
2021) from the governance perspective. Shared Governance Assump-
tions provide a systemic tool to create variation under a single SSP, for 
example under SSP 1 on Sustainability (see Lundquist et al., 2021; Sarkki 
et al., 2023). Fig. 3 outlines our proposal for a new governance-focused 
scenario architecture consisting of SSPs, Shared Governance Assump-
tions, and Detailed Governance Assumptions.
Second, Detailed Governance Assumptions address variation within 

governance landscape where the boundary conditions of each individual 
scenario are set by the given cell in the scenario matrix (i.e. SSP x Shared 
Governance Assumptions) (Fig. 3). Detailed Governance Assumptions 
are scenario-specific assumptions on opportunities of specific actors to 
advance their normative objectives. Detailed Governance Assumptions 
enable more fine-tuned possibilities to create scenarios that capture 
details of a governance landscape without assuming that a single 
governance mode would always deliver similar outcomes regardless of 
the governance landscape where the scenario is concretized.

1. Using the Governance Assumptions in scenario exercises

In order to utilize the Shared and Detailed Governance Assumptions 
scenario architecture, we propose a six-step scenario building process 
(inspired by Kosow, 2008; Alcamo and Henrichs, 2008; Rounsevell and 
Metzger, 2010; Falardeau et al., 2019).

Step 1: Choosing the normative objective, targeted actors and 
the geographic location
Normative objective frames the whole exercise and informs espe-

cially the Shared and Detailed Governance Assumptions decided and 
analyzed in the latter steps. The 17 United Nations Sustainable Devel-
opment Goals (UN SDGs) offer the possibility to choose from a range of 
normative sustainability objectives that are widely accepted. Also, other 
questions related to, for example, climate change, biodiversity loss, 
ecosystem services, land use, and rural and urban development can be 
formulated as targeted normative objective. An actor-specific perspec-
tive needs also to be chosen; different actors may have divergent views 
on normative objectives. For example, mitigation of climate change by 
wind energy production may be a top priority for policy makers, but 
local groups may oppose wind power due to its land-use impacts. Thus, it 
is important for transparency that the actor-specific perspective is 
clearly voiced. Specifying the geographic location is needed to ensure 
that scenarios are concrete and can actually be constructed by using

Table 1
Governance modes: definitions and examples (a non-exhaustive list).

Governance modes Definitions

Adaptive governance Adaptive governance of interdependent social and 
ecological systems is key to address complex 
interactions and to manage uncertainty and periods 
of change. A central characteristic of such adaptive 
governance is collaborative, flexible and learning-
based issue management across different scales ( 
Stockholm Resilience Center, 2016).

Affirmative governance Affirmative governance is characterized by 
decision-making which utilizes targeted approaches 
to alter power dynamics that have previously 
marginalized, excluded and even discriminated 
against certain actors. Affirmative governance 
enables previously excluded groups to participate in 
(land use) decision-making concerning their lives 
(see Ribot and Larson, 2012; UNSDG, 2023; UN 
Human Rights, 2023).

Anticipatory governance Anticipatory governance is a flexible decision 
framework that uses a wide range of possible futures 
to prepare for change and to guide current decisions 
toward maximizing future alternatives or 
minimizing future threats (Quay, 2010), and 
generally implies governing uncertain futures in the 
present (Vervoort and Gupta, 2018).

Bottom-linked governance 'new forms of democratic governance 
collaboratively built between social innovation 
initiatives and activists, their scalarly dynamic 
networks and state institutions and agencies'. That 
is, bottom-linked governance involves time-space-
specific forms of governance partnership between 
actors having different scales of influence. As such, 
it contains the potential to
transform social relations and political practices 
across these
different scales (Moulaert et al. 2019).

Bottom-up governance bottom-up approaches are led by non-governmental 
actors such as grassroots initiatives, civil society, 
and local business or administrations. bottom-up 
governance includes micro- and meso-level non-
governmental organisations which emerge in a 
specific local context. Bottom-up governance 
emphasizes community governance mechanisms, 
and are usually characterised by locally-driven and 
participatory decision-making processes, as well as 
local and collective distribution of outcomes (e.g. 
Međugorac and Schuitema, 2023).

Collaborative governance Collaborative governance brings public and private 
stakeholders together in collective forums with 
public agencies to engage in consensus-oriented 
decision making (Ansell and Gash, 2008). These 
negotiations seek to include a wide array of diverse 
stakeholders. The problem in such collaborative 
arrangements is that they give more power to 
economic and big interest groups than to marginal 
actors (e.g. as is usually the case with IPLCs) (see 
Raitio, 2008).

Co-management Co-management, or the joint management of the 
commons, is often formulated in terms of some 
arrangement of power sharing between the State 
and a community of resource users (Carlsson and 
Berkes, 2005).

Evidence-based policy Evidence-based policy (EBP) refers to the idea that 
public policy should be based on or informed by 
scientific knowledge (Sager et al. 2023). 

Hierarchical governance “Hierarchical governance rests on the assumption 
that it is possible to realize coordination on the basis 
of power relations, on ordination and subordination. 
In essence, hierarchical governance is about top-
down steering. The classical bureaucratic 
organization is the prototype of hierarchical 
governance.” (Van Buuren and Eshuis, 2010: 286). 

Network governance Network governance refers to the interdependence 
of the (many) actors that are involved in planning 
and governing issues in modern societies. These 
actors represent a range of interests and perceptions 

(continued on next page)
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geographically specific knowledge (e.g. on climatic and other bio-
physical realities; socioeconomic conditions), and are linked to a real-
istic governance landscape.

Step 2: Mapping relevant governance landscape
When mapping the relevant governance landscape, the first option is 

to start from the chosen actors and think which elements of governance

Table 1 (continued )

Governance modes Definitions

on the problems at stake, as well as on the preferred 
solutions. Network governance assumes that policy 
is developed and implemented in networks of 
organizations (Bouwma et al. 2015)

Non-State Market Driven 
(NSMD) governance

NSMD systems are defined here as deliberative and 
adaptive governance institutions designed to embed 
social and environmental norms in the global 
marketplace that derive authority directly from 

interested audiences, including those they seek to 
regulate, not from sovereign states. Operationally, 
they use global supply chains to recognize, track, 
and label products and services from 

environmentally and socially responsible businesses 
(Bernstein and Cashore, 2007).

Market governance Market governance is based upon the economic 
principles of the interplay between the demands of 
consumers and the supply of producers. It 
coordinates through the invisible hand of the price-
based system of exchange between self-interested 
actors (e.g. Williamson, 1985).

Self-governance Self-governance is a form of governance in which 
‘the capacity of societal entities to govern 
themselves autonomously’ (Kooiman, 2003: 79) is 
the central coordinative principle. In 
self-governance actors make voluntary agreements 
(see Bouwma et al. 2015)

Technocratic governance Technocracy is a “system of governance in which 
technically trained experts rule by virtue of their 
specialized knowledge and position in dominant 
political and economic institutions” (Fischer, 1990, 
17). In technocratic governance it is assumed “that 
human problems, like technical ones, have a 
solution that experts, given sufficient data and 
authority, can discover and execute. … Its antithesis 
is decision making through the weighing of forces 
and compromise” (Kuisel 1981, 76).

Fig. 2. Linkages between governance modes (Table 1), governance landscape and normative objectives. A governance landscape consists of four elements: actors, 
institutions, structures, and processes, and the way these are arranged depends on the governance mode. This then leads to implications for normative 
future objectives.

Table 2
Links of Shared and Detailed Governance Assumptions to normative policy 
screening and exploratory scenarios.

Shared Governance 
Assumptions

Detailed Governance 
Assumptions

Definition Assumptions on the overall 
logic (i.e. governance mode) 
by which decision-making 
works; this shapes the 
governance landscape.

Assumptions on the 
opportunities for specific 
actors to pursue targeted 
normative objectives in 
varying future governance 
landscapes.

Link to scenario 
set

Work across SSPs Specific for each SSP – Shared 
Governance Assumption 
combination

Link to timing in 
scenario 
exercise 

Identified before building the 
scenarios

Identified after the scenarios 
have been built

Question for the 
normative 
policy 
screening

How do different 
combinations of SSPs and 
Shared Governance 
Assumptions vary in terms of 
their implications to the 
chosen normative objective 
across scenario set?

What kind of opportunities 
do the SSP – Shared 
Governance Assumption 
scenarios provide for 
mobilization of specific 
actors to advance their 
normative objectives?

Added value to 
SSPs

To systematically diversify 
SSPs or scenario archetypes 
(e.g. Sustainability scenarios)

To understand potential for 
agency of particular actors 
within SSP – Shared 
Governance Assumption 
scenarios
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landscapes are connected to these actors and to the specific normative 
objectives assessed. For example, the governance landscape relevant for 
the same geographical location can vary regarding what normative 
objective is assessed, and also regarding the opportunities it offers or the 
hindrances it presents for specific actor groups. Same governance 
landscape can provide different opportunities for different social groups, 
like different land users and livelihoods, local communities, ENGO or 
businesses. The second option is to start the analysis from a certain 
governance topic (e.g. climate change; biodiversity; land use) and 
identify the assessed governance landscape around that. For example, 
the European governance landscapes for climate change and biodiver-
sity are very different, even though their integration has been proposed 
as they are closely connected and interdependent (see Pettorelli et al., 
2021). The third option is to start from a policy (e.g. EU Nature Resto-
ration law), or a policy instrument (e.g. regulations, incentives, 
market-based instruments) and the required structures and processes 
used in its implementation (e.g. national bodies and negotiations be-
tween diverse actors). Whatever option is chosen, it is important that the 
framing is clear in order to make the mapping of the relevant governance 
landscape concrete and describing the chosen level(s) of governance 
from local to global. When linking governance landscapes and scenario 
logic, the indicator approach can be useful. It employs the deconstruc-
tion of the governance landscape into indicators that are relevant for the 
chosen normative target. These indicators then behave differently across 
the scenario matrix (SSP – Shared Governance Assumption combina-
tions). Thereby, the indicators provide a proxy to assess to what extent 
the scenarios deliver for the chosen normative target in the future. 

Step 3: Choosing the socioeconomic pathway
Exploratory scenarios examine selected future uncertainties in a 

structured way (e.g. MA 2005). While they are often associated to the 
five general scenario archetypes that have been identified (Van Vuuren 
et al., 2012) and correspond to the SSP narratives (Pedde et al., 2019), 
Governance Assumptions can also be used with other exploratory sce-
narios, including regionals scenarios, for example in the Arctic (Nilsson 
et al., 2017; Haavisto et al., 2016; Erokhin and Rovenskaya, 2020; 
Lazariva et al., 2021). Exploratory scenarios based on the SSPs, or sce-
nario archetypes, offer a safe choice, because they are widely accepted 
and applicable to diverse contexts. Nevertheless, of key importance is 
that the chosen exploratory scenarios are relevant to the addressed

normative objective, and targeted actors. Furthermore, a scenario ex-
ercise can use only one exploratory scenario, when the objective is to 
diversify the specific narrative by several Shared Governance 
Assumptions.

Step 4: Choosing the Shared Governance Assumptions
Choice of the Shared Governance Assumptions (i.e. governance 

modes) should reflect the overall objective of the scenario exercise. The 
idea is that the chosen Shared Governance Assumptions are likely to 
perform differently regarding the assessed normative objective. For 
example, Sarkki et al. (2023) examined socially equitable land use from 

the point of view of Indigenous Peoples and Local Communities (IPLCs). 
They diversified Sustainability scenarios by considering how three 
different governance modes could link to these. The Half Earth scenario 
(based on the hierarchical governance mode), the Sharing the Planet 
scenario (collaborative governance mode), and the Rights for Life sce-
nario (affirmative governance mode) were screened regarding their 
implications for the social equity of land use for reindeer herders (Sarkki 
et al., 2023). The second example considers the future of green economy 
(e.g. EU’s Green Industrial Plan as part of the Green Deal, EC, 2024). 
Here, governance modes linked to market governance, hierarchical 
governance, network governance, and self-organized governance modes 
(Table 1) can offer comparison to explore the implications of these 
governance modes for economic growth and competitive European 
market. The normative target of environmental sustainability offers a 
third example. The governance modes of evidence-based policy, 
bottom-linked governance supporting social innovation, and the 
Non-State Market-Driven governance mode can be compared regarding 
how they play out against the normative objective of environmental 
sustainability. Of key importance is to choose the assessed Shared 
Governance Assumptions so that they offer a meaningful comparison 
regarding the targeted normative objective, and the key actors.

Step 5: Developing the Governance Integration Matrix
In Step 5, the chosen exploratory scenario(s) and chosen Shared 

Governance Assumptions (governance modes) are integrated in a two-
dimensional matrix. It is likely that the matrix will also include empty 
cells, because not all governance modes are compatible with the logics of 
all exploratory scenarios (Van Vliet and Kok 2013). In Table 3, we 
display an overview of a plausible generic scenario matrix correspond-
ing to five scenario archetypes or SSPs and (non-exhaustive) list of

Fig. 3. The proposed governance-focused scenario architecture.
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governance modes (Table 1). Our understanding of the general scenario 
logics is based on relevant publications on SSPs (e.g., O’Neill et al., 
2013, 2017; Kriegler et al., 2014; Riahi et al., 2017; Pedde et al., 2019; 
Lacroix et al., 2019), and on general exploratory scenario archetypes 
(Van Vuuren et al., 2012; Hunt et al., 2012; Harrison et al., 2019; Sitas 
et al., 2019) that correspond to SSPs, which is why we choose a SSPs as a 
demonstrative example. In particular, we have divided SSP 1 into two 
narratives: global sustainability and local sustainability (Sitas et al., 
2019). We perform overall screening on the compatibility of exploratory 
scenario archetypes and various governance modes / Shared Gover-
nance Assumptions in Table 3, which can act as an inspiration for sub-
sequent studies, seeking to use the concept of Shared Governance 
Assumptions in connection with SSPs or exploratory scenario

archetypes.
When the scenario matrix is ready, the logic deriving from the 

particular combinations of the exploratory scenario archetypes and 
governance modes is applied to the examined case. The scenario ar-
chetypes provide key assumptions on how the future world may work, 
and governance modes provide a logic on how the decisions within those 
worlds are made. These together form a scenario logic that shapes the 
governance landscape mapped in Step 2, also having normative impli-
cations. We provided above an example (Sarkki et al., 2023) where 
sustainability scenarios and their implications on IPLCs were linked. In 
the Half Earth scenario (global sustainability – hierarchical governance) 
seeks to protection of 50 % of Earth’s surface is considered. It is likely 
that a hierarchical governance mode is required to enable its

Table 3
Generic scenario matrix combining exploratory scenario archetypes and varying governance modes (Shared Governance Assumptions). The color green implies that 
the exploratory scenario archetype is compatible with the governance mode, the color red implies that the given governance mode is not compatible with the logic 
described by the exploratory scenario archetype. The color yellow means that it depends on the specific interpretation of the exploratory scenario archetype logic 
whether the given governance mode is compatible with the archetype or not (Interpretation by the authors).
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implementation. This would have profound impacts on IPLCs by evicting 
people from their home areas or at least by stopping the practice of 
culturally important nature-based livelihoods. On the other hand, the 
Sharing the Planet scenario (global sustainability – collaborative 
governance) considers developing multifunctional landscapes where 
both people and nature can flourish. Still, competition between liveli-
hoods may compromise IPLCs’ opportunities to practice their 
livelihoods.
There are several methodological options to assess the normative 

implications of the scenarios: participatory methods, document ana-
lyses, informed expert assessments, and modelling. Whatever method is 
used, the key issue is to understand the logics of governance landscapes 
in each cell of the scenario matrix (Table 3) and then assess how this will 
impact the analyzed normative objective for a particular group of actors. 

Step 6: Analyzing dynamics of governance landscape to identify 
scenario-specific Detailed Governance Assumptions
The sixth step focuses on identifying Detailed Governance Assump-

tions as opportunities for agency of specific actors to pursue their 
normative objectives within a governance landscape varying across the 
scenario matrix. The actors’ part of the governance landscape can be 
analysed through the concept of advocacy coalition, which is “composed 
of people from various organizations who share a set of normative and causal 
beliefs and who often act in concert” Sabatier (1988): 133). Furthermore, 
if the actors do not know each other, but share an agenda or an oppo-
nent, then perhaps a more fitting concept is the discourse coalition 
defined as groups of actors sharing a common interpretation of the 
world, which structures their individual and collective actions (Hajer, 
1995). A key issue here is that the scenarios with varying governance 
landscapes offer diverging opportunities to build advocacy or discourse 
coalitions to influence decision-making. We propose an assessment grid 
to understand the space for agency that the different scenarios offer for 
specific actor groups. This suggestion builds on the concepts of “seeds” 
(i.e. emerging initiatives or organizations for transformation that are 
making positive changes for the benefit of people and the environment, 
Falardeau et al. (2019)), and weak signals as information on potential 
change of a system toward an unknown direction (Mendonça et al., 
2004). Weak signals derive here from systemic thinking of the plausible 
future dynamics of governance landscapes behaving differently across 
the scenario matrix. Table 4 presents our assessment grid, with four 
detailed questions towards understanding what kind of opportunities for 
agency varying governance landscapes offer for specific actors. 
Varying governance landscape offers diverse possibilities for tar-

geted actors to pursue their normative objectives, also through actor 
coalitions. For example, in a sustainability scenario relying on evidence-
based policy, scientists are likely to act in concert with governmental 
policy-makers supported also by ENGOs. In contrast, in a sustainability 
scenario relying on co-management, local resource users are likely to 
collaborate closely with policy makers and scientists. Another example 
can be given regarding the contrast between the hierarchical governance 
where bureaucratic barriers would hinder and block civil society ini-
tiatives, and bottom-up governance, where social innovations of civil 
society actors would be supported and incentivized by policies. 
Regarding institutions and decision-making structures, it can be 
considered that in SSP 3 based on affirmative governance, support and 
subsidies for actors in remote areas would be plenty, while in SSP 3

based on self-governance, every actor would have to survive on their 
own. To make the application of the six-step scenario exercise more 
concrete, Box 1 provides an illustrative example of the process, the case 
being land use and reindeer herding in Finland (Sarkki et al. 2025).

3. Conceptual novelties of our scenario approach

3.1. Governance assumptions elaborate the SSP-based scenario 
architecture

The concept of Shared Governance Assumptions is close relative to 
the SPAs (Kriegler et al., 2014), with the major difference that whereas 
SPAs focus on governmental and intergovernmental policies, the Shared 
Governance Assumptions target the wider field of decision-making 
including societal actors, businesses, and science, which all can have 
diverse roles in future decision-making. Our scenario architecture can be 
applied at any level from local to global, and also in multi-level context 
through the idea of governance landscape. Capturing the fine granu-
larity of governance landscapes also allows leeway to make targeted 
considerations on diverse possibilities or obstacles that the 
scenario-specific governance landscape unique for each cell in the sce-
nario matrix (Table 3) offers for specific actors. The concept of Detailed 
Governance Assumptions does not have a corresponding concept in the 
existing scenario frameworks. Its purpose is to outline opportunities for 
agency that the scenario-specific governance landscapes offer for 
particular actors to advance targeted normative objectives. This helps to 
address issues of agency and power as part of a scenario exercise 
(Falardeau et al., 2019; Rutting et al., 2023).
Our SSP-Governance Assumption scenario architecture is designed to 

explore future worlds in connection or in separation from climate 
change. Our SSP-Governance Assumption scenario architecture seeks to 
integrate capacity of SSP thinking to understand large scale de-
velopments with detailed assumptions on future governance. In general, 
this brings policy and governance more strongly to the focus of scenario 
work. Our Governance Assumption approach can be applied in futures 
exercises targeting various contested and value-laden issues including 
land use, biodiversity, climate change, social equity and justice (see 
IPBES, 2024).
Going forward in the analysis of climate change impacts, various 

studies argue for the need to replace the RCPs with emission pathways 
(e.g. Sanderson et al., 2024; Meinshausen et al., 2024), for example 
through Representative Emission Pathways (REP) that fulfill various 
policy research objectives, including pathways aligned with the Paris 
Agreement and current policies (Meinshausen et al., 2024). These 
pathways would be intricately linked to policy and mitigation assump-
tions. Meinshausen et al. (2024) also argue for the need to clearly 
separate climate-focused descriptions ("framing pathways") like the 
REPs from socioeconomic futures. Following these propositions would 
lead to removing one of the potentially independent element from the 
three-dimensional scenario architecture proposed by Kriegler et al. 
(2014), reducing it to a two-dimensional framework. Even if in the 
future development of climate change research, socioeconomic path-
ways were in general tied to specific emission pathways and/or policy 
and mitigation assumptions, Governance Assumptions would still work 
on the socioeconomic narratives in that future framework. While

Table 4
Assessment grid to identify scenario-specific Detailed Governance Assumptions. Developed from and inspired by Sabatier (1988), Hajer (1995), and Falardeau et al. 
(2019).

Institutions, decision-making structures and processes Actors: Advocacy and discourse coalitions

Seeds What institutions, decision-making structures and processes exist in the current 
governance landscape that help targeted actors to achieve their normative 
objective, and in what scenarios can these prevail?

What kind of actor coalitions exist in the current governance landscape that help 
targeted actors to advance their normative objectives, and how are these coalitions 
shaped across the scenarios?

Weak
signals

What kind of institutions, decision-making structures and processes can be 
imagined to be effective in varying scenarios and to help the targeted actors to 
reach their normative objectives?

What kind of advocacy or discourse coalitions can be envisaged in future 
governance landscapes that can help the targeted actors to achieve their normative 
objectives?
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assessing the normative objectives would become more complex under 
these circumstances, there would still be a benefit of applying Shared 
Governance Assumptions to connect the socioeconomic narratives to 
policy and governance.

3.2. Applicability of our governance-focused scenario architecture

Shared Governance Assumptions concept offers a structured way to 
diversify SSP-based scenario sets and connect SSPs strongly to policy and 
governance. There is a need to connect SSPs more strongly to policy, for 
example using SSP – SPA combinations (see O’Neill et al., 2020). We 
consider Shared Governance Assumptions as promising way forward. 
We recognize the large number of regional applications of the SSPs, with 
various attempts to combine SSPs and management/policy actions, 
across sectors and themes (Pedde et al., 2023). Our Shared Governance 
Assumption concept offers a novel and structured way to integrate SSPs 
to governance aspects. Governance Assumptions can provide structure 
for subsequent SSP-based scenario studies, and thereby means for 
comparing and standardizing the rich set of regional SSP applications. 
To illustrate the application of the generic scenario matrix (Table 3), 
Table 5 shows combinations of three different Shared Governance As-
sumptions and SSPs, in the case of land use and Arctic reindeer herding 
(case described in Box 1; details of scenarios: Sarkki et al. 2025).
The SSP – Shared Governance Assumptions matrix approach can be 

used to screen implications of the assessed governance modes on various 
future objectives to identify trade-offs between actors. This is important 
because common good and benefits for all is often an illusion, as

increasingly recognized in the transformative change assessments 
(IPBES, 2024). As an example, Eronen et al. (2024) have identified 
tensions within SSP 1 regarding normative objectives from the EU 
perspective, and local level aims of reindeer herders. Looking at the 
range of governance modes (Table 3), we consider that preferred 
governance mode from EU perspective would include evidence-based, 
collaborative and market governance, while reindeer herders would 
prefer affirmative governance, co-management, or even self-governance 
(especially within Indigenous S´ ami people home region). This implies 
that SSP 1 appears very different regarding the governance mode in use, 
and regarding whose perspective is emphasized. The Detailed Gover-
nance Assumptions can capture spaces for action, not only specific to 
certain SSP, but to certain SSP – Shared Governance Assumption com-
binations, and for specific actors.

3.3. Governance assumptions approach as a tool for anticipatory 
governance

Our scenario architecture can work as a tool for anticipatory and 
adaptive governance. Anticipatory governance, associated with stra-
tegic foresight activities, has been also considered as an element of an 
adaptive governance mode (Umbach, 2024). Adaptive governance 
concept has emerged in the social-ecological resilience literature. It 
emphasizes means to advance resilience, navigate future uncertainties 
and complexity, and linked to interactions between various types of 
actors to reach desired future goals, and enhance renewal and reorga-
nization in the face of change (Folke et al., 2005; Chaffin et al., 2014).

Box 1
Illustrative example of the use of the six-step scenario exercise when studying Arctic land use and reindeer herding (participatory workshop 
method: Wang et al. 2024; Rasmus et al. 2025; detailed results, including matrix: Sarkki et al. 2025). The analysis is based on participatory 
workshops with reindeer herders, and on expert assessment by authors with long-term experience on topic.

Title: Socially equitable land use for reindeer herders in northern Finland

Background: Reindeer herding in Finland is a traditional and culturally important nature-based livelihood that is practiced both by indigenous 
S´ ami people and ethnic Finn local communities. Reindeer herding provides a case of a livelihood practiced by Indigenous Peoples and Local 
Communities (IPLC). Recent literature has concluded that the inclusion of social equality and sustainability objectives related to IPLCs into the 
scenario work is strongly needed (Hill et al., 2020; McElwee et al., 2020; Lundquist et al., 2021). We combined insights from two participatory 
futures workshops and our expert assessment.

Step 1: Choosing the normative objective, targeted actors and the geographic location Socially equitable land use for reindeer herders in 
Northern Finland was identified as a key objective for herders in the workshop including the aim that the livelihood would continue for future 
generations.

Step 2: Mapping relevant governance landscape. 18 key indicators central to the operational environment of reindeer herding, and reflecting 
the governance landscapes, were selected based on discussions in participatory workshops and our expert assessment. Assessing how these 
indicators behave across the scenario set allowed us to compare how hierarchical, collaborative and affirmative governance modes effect on 
socially equitable land use for reindeer herders across SSPs in the future.

Step 3: Choosing the exploratory scenario or scenario set. Chosen exploratory scenarios need to be relevant for the chosen normative 
objective, targeted actors and location. In the reindeer herding case, we considered between some regional Arctic scenarios and SSPs. We chose 
SSPs because of recent developments in geopolitics (SSP 3), relevance of climate change (e.g. SSP 5), increasing ambitions for the green 
transition in the Arctic (SSP 1), and persisting inequality in land use experienced by herders (SSP 4).

Step 4: Choosing the Shared Governance Assumptions. We considered that hierarchical, collaborative, and affirmative governance modes 
can provide diverse insight into how the socially equitable land use is realized across SSPs for reindeer herders. They form a continuum from top-
down hierarchical governance via a middle option of collaborative governance to affirmative governance with special arrangements to enhance 
participation of herders and social equity of land use for the herders.

Step 5: Developing the Governance Integration Matrix. Developing a two-dimensional scenario matrix including combinations of four SSP 
scenario narratives (excluding SSP 2: Business-as-usual) and the three Shared Governance Assumptions resulting in ten cells describing indi-
vidual scenarios. Each scenario has distinct implications for the social equity objectives in connection to land use and reindeer herding. The 
status of 18 indicators under each scenario was then assessed, based on the logic provided by the scenario matrix.

Step 6: Analyzing the dynamics of governance landscape to identify scenario-specific Detailed Governance Assumptions. Developing a 
set of scenario-specific recommendations for herders about how they can pursue the objective of socially equitable land use under each scenario. 
The recommendations relate to different opportunities for building actor coalitions and to identification of current and plausible future decision-
making structures and processes that could enhance socially equitable land use in relation to reindeer herding.
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The rationale for anticipatory and adaptive governance is to increase the 
capacity to cope with pressures created by rapid technological advances, 
environmental shifts, changing demographics, geopolitical tensions, and 
evolving societal needs, by anticipating and shaping future opportu-
nities in proactive way (OECD, 2024). In sum, anticipatory and adaptive 
governance seeks to make decisions today that can help to navigate 
future uncertainties towards desirable futures.
Anticipatory governance uses foresight methods and plausible future 

scenarios to test a broad range of policy options against future targets 
(see Ruhl and Craig, 2022). Such normative implications are justified by 
accelerating sustainability challenges and their potentially disruptive 
societal consequences (Muiderman et al., 2020). Therefore, a key task 
for anticipatory governance is to identify policy recommendations at 
present that can help to avoid undesirable futures, or reach desirable 
futures (Quay, 2010; Vervoort and Gupta, 2018). Climate targets as 
drivers for policy change is another example (Dekker et al., 2023). We 
see promise in scenarios that illustrate outcomes of specific policy and 
governance options for particular normative objectives (see Miller et al., 
2013; Biermann et al., 2022). We consider that our concept of Shared 
and Detailed Governance Assumptions contributes to discussions on 
how to produce scenarios that can help to respond to the needs of policy 
makers (Wright et al., 2020), and to enable transformations to sustain-
ability by solution-oriented scenario approaches (Kowarsch and Jab-
bour, 2017). Our approach can offer a conceptual scenario tool that can 
be used as part of anticipatory governance, enabling development of 
anticipatory policy recommendations for the present based on 
governance-focused scenario analysis. Furthermore, our approach can 
inform anticipatory governance by identifying how different governance 
interventions are likely to endure across the scenario set. This resembles 
idea that certain actions are more in line with some exploratory sce-
narios than others (Kok et al., 2011).

4. Conclusion

We introduced the concepts of Shared and Detailed Governance 
Assumptions, to be used in connection with exploratory scenario

archetypes of SSP narratives to screen implications of diverse future 
pathways on specific normative objectives, and to enhance SSPs’ 
connection to policy and governance. Together with SSPs, our Shared 
and Detailed Governance Assumptions form a new governance-focused 
scenario architecture. We consider that our proposed scenario archi-
tecture 1) can integrate exploratory scenarios with normative sustain-
ability objectives, 2) provide a conceptual tool to systematically 
diversify established SSPs and other scenario archetypes, 3) can capture 
and assess governance aspects in a finer granularity than most existing 
scenario approaches, and 4) can be used to identify the future implica-
tions of present-day policy recommendations, and function as a possible 
conceptual tool to be used as part of anticipatory governance to address 
pressing sustainability challenges of our times.
Future research to employ our scenario architecture in diverse cases 

is needed to establish the concepts of Shared and Detailed Governance 
Assumptions as part of existing scenario thinking. First, more empirical 
applications of the framework are needed to prove its usability across 
different contexts. This could take place for example within existing 
database on SSP-based scenario studies (Pedde et al., 2023). Second, our 
example (Box 1; Table 5) addressed the normative objective of socially 
equitable land use; future work addressing different types of normative 
objectives, for example ones linked to UN SDGs, is needed. Third, a key 
challenge in using the concept of Shared Governance Assumptions is to 
design the comparison of governance modes in a meaningful and 
insightful way. Thus, further examples of comparisons between diverse 
governance modes are needed. Finally, testing the Shared and Detailed 
Governance Assumptions concepts with different methods and in 
different cases is important to prove the value of our approach more 
generally.
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Table 5
Application of SSP - Shared Governance Assumption matrix in the case of land use and reindeer herding in Finland (see Box 1 and Table 3)”.

Shared Socio-
economic Pathway 
(SSP)

Shared Governance Assumption 1: 
Hierarchical governance enforcing 
environmental goals

Shared Governance Assumption 2: 
Collaborative governance to achieve 
intertwined environmental and equality 
goals

Shared Governance Assumption 3: 
Affirmative governance to ensure IPLCs’ 
rights

SSP 1: Sustainability: 
Taking the Green 
Road

“Half Earth”: Remote Arctic areas are fully 
protected by hierarchical policy approach. 
Reindeer herders and other land use are 
excluded from protected remote areas.

“Sharing the Planet”: Sustainability is 
advanced through multifunctional landscapes. 
Reindeer herders compete with other land users 
for access to land.

“Rights for Life”: Rights of nature and IPLCs (e. 
g. reindeer herders) fully recognized and land use 
governance focuses on securing these rights. 
Reindeer herding flourishes relying fully on 
natural pastures.

SSP 3: Regional 
Rivalry: A Rocky 
Road

“Iron Hand for the Nation”:
Geopolitical tensions are strong, and land use 
governance is state-based and hierarchical 
seeking to enhance national
self-sufficiency in energy, raw materials, and 
food. Reindeer herders are not considered in 
land use governance.

“Fortress Europe”:
Europe is unified in terms of politics and 
economy, and land use governance is based on 
rationalization and effectiveness of agriculture. 
For reindeer herding this mens that only owners 
of big herds remain in business.

“Security by Social Equity”:
Social equity is a key policy goal and used as a 
tool to ensure cohesion, and as means to keep 
remote areas inhabited for geopolitical security. 
Reindeer herders are are recognized as an 
important part of national food security.

SSP 4: Inequality: A 
Road Divided

“Policies for Elites”:
Urban – rural divide deepens, and most rural 
areas are used mainly as resource storages, and 
also as sites for nature conservation and 
tourism. Reindeer herding becomes a mere 
cultural curiosity for tourists, and livelihood 
degenerates.

“Markets and Authenticity”:
International “elites” dominate also policy 
development, and many regions and actor 
groups are left further behind.
Only traditional practices and Indigenous 
herders are recognized in land use governance 
and connect their livelihood with tourism by 
authentic products and services.

Not considered (in this scenario IPLCs are in a 
marginal position)

SSP 5: Fossil-Fuelled 
Development: 
Taking the Highway

Not considered (this scenario suggests that 
economy is only weakly regulated)

”Engineering for Sustainability”
Economic growth is highly fuelled by 
technological innovations, global markets, fossil 
fuels, and participatory society. Whether and 
how reindeer herding is recognized in 
engineering for sustainability is a contested 
issue.

“Compensations for Moral Relief”
Policy makers decide to reserve significant funds 
for those suffering from climate change. Herders 
receive plenty of resources to adapt to the 
impacts of climate change and compensations 
from land users in the reindeer herding area.

S. Sarkki et al. Land Use Policy 164 (2026) 107926 

10 



editing. Sirpa Rasmus: Investigation, Writing – original draft, 
Conceptualization, Writing – review & editing. Simo Sarkki: Investi-
gation, Conceptualization, Methodology, Formal analysis, Writing – 
original draft, Writing – review & editing.

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

Acknowledgement

This work has received funding under the European Union's Horizon 
2020 Research and Innovation Programme under grant agreement no. 
869471 (CHARTER) and through the MAKERA funds of the Ministry of 
Agriculture and Forestry in Finland (POVAUS). This work was also 
supported by the Research Council of Finland (grant number 338558) 
and by the Kone Foundation. The authors would like to thank Sonja 
Kivinen for valuable discussions in the early stage of this work.

Data availability

Data will be made available on request.

References

Alcamo, J., Henrichs, T., 2008. Chapter two towards guidelines for environmental 
scenario analysis. In: Joseph Alcamo (Ed.), Developments in Integrated 
Environmental Assessment, 2. Elsevier, pp. 13–35. https://doi.org/10.1016/S1574-
101X(08)00402-X.

Andonova, Liliana, Mitchell, Ronald, 2010. The rescaling of global environmental 
politics. Annu. Rev. Environ. Resour. 35. https://doi.org/10.1146/annurev-environ-
100809-125346.

Andrijevic, M., Crespo Cuaresma, J., Muttarak, R., et al., 2020. Governance in 
socioeconomic pathways and its role for future adaptive capacity. Nat. Sustain 3, 
35–41. https://doi.org/10.1038/s41893-019-0405-0.

Ansell, Chris, Gash, Alison, 2008. Collaborative governance in theory and practice.
J. Public Adm. Res. Theory 18, 543–571.
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