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ABSTRACT ARTICLE HISTORY
Anticipating futures can inform today’s decisions. However, existing Received 27 November 2024
scenario approaches need systemic methods to diversify the estab- Accepted 6 May 2025

lished storylines and to incorporate surprises. We propose a ‘wild KEYWORDS

logic’ scenario method, which is informed by participatory work Indigenous peoples and local
and combines logic from exploratory scenarios with assumptions communities; shared

on governance modes. We apply the proposed method to a case of socioeconomic pathways;
reindeer herding in Finland, building on Shared Socioeconomic exploratory scenarios;
Pathway (SSP) storylines and three assumptions on hierarchical, governance; arctic;
collaborative and affirmative governance. Our main result is an participatory futures
SSP — governance assumption matrix consisting of 10 storylines workshop

with divergent implications on land use and social equity for rein-

deer herders. Our approach was able to produce novel aspects that

expand on existing scenario work in the Arctic, especially by addres-

sing affirmative governance. The method is also applicable beyond

the Arctic contexts, and can be combined with other than SSP

exploratory scenarios, and with other than governance-related

assumptions.

1. Introduction

The future is unknown. However, the better we can anticipate future developments, the more
informed decisions we can make today to cope with those futures (Muiderman et al.,, 2023;
Quay, 2010). Scenario methods have been developed to address the challenge of the
unknown future (Cordova-Pozo & Rouwette, 2023). Exploratory scenarios are a widely used
method to describe how uncertain futures may unfold (Ariza-Alvarez et al., 2023; Avin & Amp,
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2020; van Vuuren et al., 2012). However, the diversity and innovativeness of existing explora-
tory scenarios is a challenging topic. This is highlighted by the frequent occurrence of
scenarios that fall within so-called scenario archetypes (Harrison et al., 2019; Hunt et al.,
2012; Sitas et al,, 2019). Examples of commonly used scenario archetypes are: Global and
regional sustainability; Economic optimism; Inequality; Regional competition; and Business as
usual (e.g. van Vuuren et al.,, 2012). One way to diversify the scenario field is to develop
systemic methods to create variation and divergence within the established narratives (see
O'Neill et al., 2020). To add surprising elements, scenario work has come to use concepts such
as ‘wild cards’ representing unlikely but highly influential events (Ebi et al., 2014; Hauptman &
Steinmiiller, 2018; Mendonca et al., 2004), and ‘black swans’ conceptualized as high-profile,
hard-to-predict, and rare events (Taleb, 2008). Another recent trend has been to use insights
from fiction to enhance imaginative aspects of scenarios (Braun et al,, 2024; Burnam-Fink,
2015). Both modelling and fiction are practices of telling plausible ‘what if stories of future
worlds (van Beek & Versteeg, 2023). Climate fiction could complement or inform the SSPs
through the consideration of different human motivations in relation to climate change, the
impact of taken-for-granted structural conditions, and the possibility of radically different
futures (Nikoleris et al., 2017). In sum, the scenario field is currently seeking ways to diversify
the established narratives and to find innovative ways to include an element of surprise in the
scenario narratives. To answer these challenges, we propose and illustrate a scenario building
method called ‘wild logic’.

The focus of wild logic is similar to that of the wild cards concept in that both seek to
push the boundaries of conventional thinking and challenge assumptions on established
trends. However, by providing plausible boundaries of future worlds within which differ-
ent kinds of events may occur, wild logic seeks to overcome some of the limitations of
wild cards, in particular their focus on single events that can lead to issues about
relevance and engagement or overshadow more likely scenarios. Thus, while the wild
card refers only to a single event, the wild logic scenarios are about contextual situations,
boundaries of future worlds that can lead to unexpected, or even unimaginable surprises.
The ‘wild’ complexifies the logic of exploratory scenarios by bumping the scenarios
systematically against the wild assumptions, and by proposing a new matrix logic com-
bining exploratory scenario narratives with wild assumptions that further specify and
diversify established future narratives (Figure 1).

Wild logic scenarios can be formulated based on three general components: existing
scenario narratives applied to the system under examination, wild assumptions (e.g. on
different governance modes, such as hierarchical, collaborative and affirmative govern-
ance), and the specific system to be addressed (e.g. the operational environment for
reindeer herding). The logic part of our framework derives from the scenario archetypes.
The scenario logic seeks to establish internal consistency between the various statements
and assumptions that underpin a storyline (Rounsevell & Metzger, 2010). The wild part
links to innovative design and use of wild assumptions in specific context that cover
uncharted areas left blank by existing exploratory scenarios. Furthermore, the ‘wild’
implies going beyond the habitual imagination of the participatory future workshop
participants: it is a structured way to imagine futures.

We employ the well-known Shared Socioeconomic Pathway (SSP) narratives (Foster,
2020; Riahi et al., 2017) as examples of scenario archetypes (Pedde et al., 2019). The SSP set
includes five societal narratives, each of which can be linked to climate pathways: SSP 1:
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Sustainability (Taking the Green Road); SSP 2: Business-As-Usual (Middle of the Road); SSP
3: Regional Rivalry (A Rocky Road); SSP 4: Inequality (A Road Divided); and SSP 5: Fossil-
Fuelled Development (Taking the Highway) (O’Neill et al., 2017; Riahi et al.,, 2017). The
general narrative SSP pathways are developed into scenarios for example by down-
scaling or applying the SSPs in a specific context, for example by participatory methods
(e.g. Petzold et al., 2024). The SSP narratives offer an established and consistent logic for
the more specific wild logic scenarios.

We employ three wild assumptions linked to governance: hierarchical, collaborative and
affirmative governance modes. These have been applied to diversify the SSP 1 in the context of
reindeer herding (Sarkki et al., 2023), but not in the context of other SSPs. While the wild
assumptions may link to the type of future technological development and innovations,
politics, demography, cultural change and environmental change, we focus on governance.
SSPs include some assumptions on governance-related issues (O'Neill et al,, 2017), and
governance aspects have also been globally modelled in connection to SSPs (Andrijevic
et al,, 2020). While such global models are important, they tend to assume a rather unified
governance approach within each SSP. For diversifying the SSPs, we propose the wild logic
scenario approach, which integrates SSPs with wild assumptions, in our study, specifically
those related to land use governance.

Reindeer herding functions here as a case study for building wild logic scenarios. The
analysis presented in this paper is largely based on a participatory ‘futures’ workshop with
reindeer herders in Inari 2022 (see Rasmus et al., 2023; Wang et al.,, 2025). The case of reindeer
herding connects to the ways by which land use, nature conservation and climate change and
their governance influence Indigenous Peoples’ and Local Communities’ (IPLC) nature-based
livelihoods, which are dependent on seasonal weather conditions and the availability and
state of natural environments. Thereby, such livelihoods are affected by governance at various
levels, including local, national, regional (e.g. Arctic, European Union), and even global ones.
Moreover, participatory approaches are required to elicit the links between the global and the
local, thereby acknowledging land users’ life-worlds and values (Nilsson et al., 2017). The
reindeer herding livelihood acts as a case study to build wild logic scenarios. The case
represents a situation where the dynamics of different SSPs come together, and where land
use governance functions as a crucial medium in efforts to find ways to reconcile divergent
objectives and aspirations connected to land in the north.

The objective of the present article is to introduce and employ the wild logic scenario
building approach to obtain insights at the local level through the case of reindeer
herding, which can inform wider debates on the ways to anticipate plausible future
dynamics applicable also beyond the case study. Our research questions are:

(1) How can the wild logic scenario framework be applied to the case of reindeer
herding? Question 1 is divided into the following four sub-questions:

(a) What are the key elements in the operational environment of reindeer herding and
their interlinkages?

(b) How is such an operational environment changing under different SSPs?

(c) What are the relevant wild governance assumptions that can be used in combina-
tion with SSPs to explore socially equitable land use for reindeer herding?

(d) What kind of wild logic scenarios can be built based on the questions 2a, 2b, & 2¢?
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(2) What are the novelties, limitations and plausible future applications for the pro-
posed wild logic scenario framework?

2. Material and methods
2.1. Background for the case study

Reindeer herding provides a case of a livelihood practiced by numerous Indigenous
Peoples and Local Communities (IPLC) in the Arctic. The importance of recognizing
IPLCs’ rights has been stressed in recent discussions on socio-environmental futures
(IPBES et al., 2019; Armitage et al., 2020; Schroter et al. 2023). While IPLCs do not
automatically and necessarily pursue livelihoods in a sustainable way and are not neces-
sarily in harmony with nature, their mode of resource use implies a high degree of
dependence on sustainability — and simultaneously a high degree of awareness of
sustainability (e.g. Nitah, 2021).

Specifically, our case is reindeer herding in Finland, where both Indigenous Sami
people and ethnic Finns practice herding as a culturally and economically important
livelihood (Sarkki et al., 2021). Herding is part of Sdmi ethnic identity and way of life across
northern Finland, Sweden and Norway (Horstkotte et al., 2022), and the Kola Peninsula of
Russia. The reindeer management area in Finland is divided into 54 Reindeer Herding
Cooperatives (RHCs), making up one-third of Finland’s territory. The livelihood is practiced
also in more than 40 RHCs south of what in Finland is administratively designated as the
Sdmi Homeland Area (Figure 2).

Land use competition is challenging the continuity of reindeer herding, which has
traditionally relied on natural pastures in large geographic areas (Horstkotte et al., 2022).
As Stoessel et al. (2022) have shown, 85% of the Fennoscandian reindeer herding area is
affected by at least one land-use pressure and 60% is affected by multiple land-use
pressures (e.g. mining, forestry, wind energy, nature conservation, tourism). Land use
change co-occurs with challenges such as increasing predator presence and climate
change, which is faster in the Arctic than the global average (Rantanen et al., 2022).
Climate, land-use pressures and herding practices vary between the RHCs. However, in
the present article we consider the reindeer management area as a whole.

2.2. ‘Futures’ workshop with reindeer herders and analysis

We arranged a participatory ‘futures’ workshop with reindeer herders in Inari, northern
Finland, in 2022 (Figure 2). The workshop was attended by 27 herders and other actors
linked to reindeer herding (for a summary, see Rasmus et al., 2023; for an outline of the
workshop method, see; Wang et al., 2025). The groups were formed by the organizers to
increase the diversity of the participants’ backgrounds in each group. A total of 36 people,
of which 9 were organizers, participated in the workshop. The proper participants repre-
sented seven reindeer herding cooperatives and the Municipality of Inari, the Regional
State Administrative Agency for Lapland, the Lapland University of Applied Sciences, the
Natural Resources Centre (LUKE), the Central Union of Agricultural Producers and Forest
Owners (MTK), Reindeer Herders’ Association, the Sami Parliament (Sdmediggi), the Sami
Reindeer Herding Cooperatives (Sami balgosat rs) and Suoma Boazosamit rs. The
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Figure 2. The reindeer management area and the relevant administrative borders in Finland, and
inari, the location of the workshop. Map: Philip Burgess.

participants were divided into groups and seated at four tables The workshop included
three sessions conducted in four breakout groups and the scenario analysis was con-
ducted in four steps (Table 1).

The workshop results were documented by 1) participants’ direct inputs in the
form of prioritized elements of the operational environment of reindeer herding, 2)
cognitive maps drawn by participants, 3) post-it notes that participants wrote in the
workshop, and 4) notes taken in each breakout group by a dedicated secretary.
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Table 1. Three workshop sessions and four analytical steps.
Session and step Description

Session 1 Prioritizing elements and building cognitive maps on the operational
environment of reindeer herding
In Session 1, the participants identified the operational environment of herding (i.e.
the conditions and dynamics that shape the activities of the reindeer herding system)
by prioritizing predefined elements (N=50). Based on our previous extensive research
and literature on the reindeer herding livelihood, we selected 50 predefined
elements from a longer list to keep the number of variables manageable and
presented them to the participants on cards. The elements related to 1) Pastures and
land use, 2) Reindeer herding and reindeer herders, 3) Climate, the environment,
reindeer, and 4) Economy, market, society and governance. Participants also made
use of the possibility of proposing new elements relevant for reindeer herding from
their perspectives, adding them on provided blank cards. Each group prioritized
around 20 elements that were linked to each other in a cognitive mapping exercise
including arranging, grouping and linking the elements on a large sheet of paper.

Analysis Step 1 (section 4.1) Identification of the operational environment of reindeer herding
Analysis step 1 seeks to understand the system addressed by the scenario exercise.
This is facilitated by cognitive mapping using a set of predefined elements, derived
from literature reviews and explorative interviews. In our futures workshop with
reindeer herders, of the 50 available elements, 10 were prioritised by all four
breakout groups. In addition to the 10 priority elements, we then added eight
elements, which were discussed in the workshop, but not prioritized by all groups.
This was done with the explicit purpose of strengthening the connection to the SSPs.
Cumulative land use impacts were discussed frequently in the workshop (Sessions 1
and 2), and land use governance was identified by several participants as the most
critical element in the operational environment of reindeer herding for enhancing
the continuity of the livelihood for future generations (Session 3). Hence, the eight
additional elements included different land uses and actors influencing the land use.
Together these 18 elements captured key pressures for change emerging externally
and behaving differently across the SSP narratives. In addition, the priority element of
well-being of herders was narrowed down to well-being resulting from opportunities
of herders to influence (land-use) decisions concerning their livelihood.
The interrelations and dynamics between the 10 priority elements are outlined also
in a cognitive map produced by the authors (more details, see Rasmus et al., 2023,
submitted) presenting a synthesis of the relationships between the elements based
on the four cognitive maps constructed by the breakout groups, each with a distinct
focus. The synthesis map combined these four focuses and included the aspect of
cumulative land use impacts as a driver that influences the operational environment
of reindeer herding in complex ways. The synthesis map also contains the most
frequently identified livelihood-related dream - notably, the continuity of the
livelihood, including the related identity and culture, to future generations. Whether
and to what extent this dream can be realized, is a general outcome resulting from
the dynamics in the operational environment of reindeer herding.

Session 2 Assessing how the operational environment changes with SSP-related “what if”
questions
In Session 2, each breakout group was assigned one ‘what if’ question. We asked the
workshop participants to discuss: “what if” the green transition intensifies (linking to
SSP 1); “what if" costs of feed and gasoline continue to rise because of the Russian
war of aggression in Ukraine (SSP 3), and “what if” climate change will accelerate
(SSP 5). The SSP 2 on business as usual was not discussed as it is considered that the
current situation consists of a combination of all the other SSPs (Eronen et al., 2025).
The SSP 4 on inequality was not explicitly discussed because it was considered to be
included in the three abovementioned SSPs selected for discussion, and we used
“what if” the COVID pandemic continues as the question for the fourth breakout
group. The task of the groups was to discuss how these developments impact the
dynamics of the operational environment, utilizing and modifying the cognitive
maps they had constructed during the first session. Thus, in the second session,
participants considered how the operational environment of reindeer herding is
changing when following the “what if” questions linking to certain SSPs.

(Continued)
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Table 1. (Continued).

Session and step

Description

Analysis step 2 (section 4.2)

Session 3

Analysis Step 3 (Section 4.3)

Analysis step 4 (reported in
section 3.4)

Assessing how the operational environment of reindeer herding changes across

SSPs

In the workshop, SSP narratives were compressed into simple and manageable, yet
extensive"what if” questions. The content of relevant workshop discussions was
thematically analyzed to come up with descriptions of how the SSPs may play out in
the North and how various developments may affect reindeer herding.

Livelihood-related dreams and critical points in the operational environment

In Session 3, the participants identified their individual dreams and aims related to
reindeer herding and the most critical elements in the operational environment for
the realization of these. This was done by asking each participant to identify

a livelihood-related aim or dream and write it on a post-it note. After all participants
had placed their dream descriptions on the cognitive map with an explanation, they
marked the most critical point for the concretization of their dream on the cognitive
map with a sticker. As a result, the cognitive maps showed interpretations of the
operational environment of the livelihood, with impacts of pressures typical for each
SSP considered, as well as the critical points for the realization of livelihood-related
aims and dreams.

Identifying three wild governance assumptions

Step 3 seeks to identify wild assumptions that are critical for the system to be
addressed. In a participatory workshop format, this can be done by introducing
individual dreams and aims related to the system addressed, and then asking the
participants to identify the most critical variables in the system for the realization of
their dreams. The wild assumptions are then built to reflect the critical points.

In our reindeer herding example, land use governance was identified as the most
critical aspect regarding the realization of the livelihood-relevant aims and dreams.
To explore the land use governance further through the scenarios, we designed three
wild governance assumptions, which diverge quite substantially from each other
regarding how the reindeer herders’ rights are considered, and who are the key
actors driving the land-use developments. The three governance assumptions
consider hierarchical, collaborative and affirmative governance, which we presumed
to reflect negative, middle-ground and positive options for social equity of land use
for reindeer herders (Rasmus et al., submitted; Sarkki et al., 2023). The designation of
these governance assumptions reflects the long-standing focus of reindeer research
on participatory land use planning, or lack of it (see Raitio, 2008), and the idea that
several small compromises with diverse land users gradually lead to significant
cumulative impacts (Horstkotte et al., 2022), and that herders could be recognized as
rights-holders instead of stakeholders (Sarkki et al., 2021).

- Under the hierarchical governance assumption, herders’ opportunities to participate
in land-use decisions is generally low.

- In collaborative governance, herders are considered as stakeholders similar to other
land users, such as forestry companies and organizations, tourism entrepreneurs,
mining and wind power companies, and nature conservation agencies. Challenges
relate to the need for herders to legally defend their interests among other land
users, which requires a lot of resources - including time and expertise — but these
resources are limited and not paid for. In addition, collaborative governance forces
herders to make small compromises with several land users, gradually leading to
significant cumulative land-use impacts on pastures.

- Affirmative governance would recognize herders as rights-holders by arrangements
that are targeted specifically to them (e.g. compensations, requirements for other
land users to negotiate specifically with herders, identification of priority areas, etc).

Constructing the wild logic scenarios

Step 4 seeks to build wild logic scenarios based on the above three steps. The
skeletons for wild logic scenarios can then be built by developing a two-dimensional
scenario matrix including using the chosen SSP narratives and the identified wild
assumptions. For our reindeer herding example, we used 1) the four SSP scenario
narratives enriched in the workshop, and 2) the three wild governance assumptions,
resulting in 12 cells, each providing skeletons for individual wild logic scenarios. In
the resulting matrix, two cells remained empty due to the incompatibility of the
given governance assumption with the overall SSP logic of the respective SSP. Each
wild logic scenario has distinct implications for reindeer herders and herding as

a livelihood. The scenario contents were gained by considering how each scenario
logic impacts the 18 key elements in the operational environment of reindeer
herding that were identified in Step 1. The scenario dynamics were also informed by
key relationships between land-use governance and the operational environment of
reindeer herding identified in the first workshop session. As a result, we constructed
10 wild logic scenarios that are outlined in full in Appendix (A1-A10).
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Each breakout group was facilitated by a researcher, and there was also a secretary
taking notes in each group. Detailed notes were analyzed after the workshop using
applied thematic analysis (Creswell & Creswell, 2018); this included systematic
reading, organizing the notes according to the main themes, and summarizing.

The divergence in workshop participants’ perspectives was handled by ensuring
individual inputs in each session and by encouraging respectful dialogue among partici-
pants. The individual inputs were discussed collectively in the groups. In general, our
results do not require looking for consensus, but rather open up views that are based on
the plurality of the workshop participants’ perspectives.

3. Results
3.1. The system: operational environment of reindeer herding

Ten key elements for the operational environment of reindeer herding were prioritized in
all groups in the workshop session 1, and these were complemented by eight elements to
strengthen the focus on land-use governance and the connection to SSPs. The added
elements are also based on the workshop discussions and are supported by some key
references on the reindeer herding livelihood (Table 2). The relationships of the elements
are synthesized in a cognitive map (Figure 3; see also Annex AOQ).

3.2. The SSP scenario logics regarding reindeer herding

Here we outline four scenario logics based on the workshop discussions on relevance of
SSP narratives for reindeer herding.

Regarding SSP 1 (Sustainability: Taking the Green Road), it was recognized that the
emphasis on moving away from fossil fuels with the green transition will create pressures
for land use in the form of mining minerals needed for batteries, and in the form of
renewable energy projects. It was also considered that in order to increase trust between
herders and wind power companies, clear rules and regulations are needed that clarify
and ensure herders’ opportunities to get their voice heard in the planning of wind power
parks. While it was recognized that protected areas usually benefit herding, it could also
be possible that ‘green thinking’ would lead to calls to reduce reindeer numbers and
establish protected areas which do not allow reindeer grazing. International tourism
based on aviation could decrease with increasing pressures to mitigate climate change.
This would negatively affect the markets for reindeer meat, where tourists play
a significant role. SSP 1 could be beneficial for herders, if ‘done right’, including forest
management and nature conservation in ways that would also be beneficial for reindeer
herding.

Regarding SSP 3 (Regional Rivalry: A Rocky Road), the first finding was that the prices of
gasoline and reindeer feed have grown due to the Russian war in Ukraine starting in 2022.
This has caused additional costs for reindeer herders, thereby challenging the profitability
of herding. On the one hand, it was also considered possible that the well-being of
reindeer may be compromised (less money for supplementary feed, more expensive
use of motorized vehicles). On the other hand, the war and its aftermath may increase
the need for national self-sufficiency in food production and thereby increase the demand
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Table 2. Eighteen key elements in the operational environment of reindeer herding with emphasis on
land use and land-use governance. The 10 elements prioritized in the workshop exercise are marked in
bold. The remaining eight elements were added to capture cumulative land use impacts, diverging
across SSPs, by specific land uses and related actors (see analysis step 1).

Key elements in the reindeer
herding system

Brief description

Supporting
references

National legislation and reindeer
herding

Forestry and reindeer herding

Mining and reindeer herding

Wind power and reindeer herding

Protected areas and reindeer
herding

Predators (wolf, lynx, wolverine,
bear, golden eagle) and reindeer
herding

Missing collaboration between land
users

Well-being: (Ability of herders to
make decisions concerning their
lives)

Traditional knowledge; know-how
and land use

Communality among herders

Reindeer stock

Profitability and costs of reindeer
herding

Legislation links to Indigenous Sami rights, regulating
reindeer numbers, and also providing a frame of
reference for interactions and regulations targeting
various land users in the North.

The majority of forests in the reindeer herding area are
logged and managed by the state forestry enterprise
Metsahallitus. Forestry often has negative impacts on
reindeer pastures, but those can be at least partly
mitigated through applying softer forestry methods.

Mining has negative impacts on pastures, but those are
often compensated for and can be mitigated by mining
companies seeking social licence to operate. However,
herders often remain marginalized when decisions
about land use and mining are made.

Wind power is increasing in the North, and herders’
possibilities to influence the situation or get
compensation are often unclear even in Environmental
Impact Assessment processes.

Protected areas offer good pastures for reindeer, unless
they restrict reindeer grazing within the strictly
protected areas. Predator-caused losses may also grow
within and close to the protected areas.

Large carnivores eat and kill reindeer causing losses to
reindeer herders. Predator problems are severe,
especially in the eastern and southern reindeer herding
area. Compensations are paid, but it is debated
whether they are adequate to cover losses for herders

Land use conflicts and lack of collaboration have been
part of land use governance in Finnish Lapland, and
they have taken place especially between 1) herders,
forestry and ENGOs, 2) mining companies, herders, and
tourism entrepreneurs.

In connection to land use, we employ the idea of herders’
well-being as being connected to their ability to take
part in land-use decisions affecting their livelihood.

Reindeer herders, especially Sami, hold traditional
knowledge and know-how on reindeer herding and
northern nature. Yet, this knowledge has only recently
started to be considered in land use decision-making,
and is still not mainstreamed as part of the land use
governance.

Herding work includes communal activities related for
example to collecting reindeer, slaughtering, and
earmarking. There are 54 Reindeer Herding
Cooperatives (RHC) in Finland, which arrange the
herding work within the area of the RHC.

The size and the welfare of reindeer stock forms the core
of reindeer herders’ income, and hence links to
profitability. State regulates the maximum allowed
number of reindeer.

Profitability of reindeer herding depends traditionally on
selling meat. However, compensation and subsidies are
currently also an important part of the herders’
incomes. Supplementary feeding has been growing
since the 1970s leading to additional costs, the
necessity mainly caused by competing land use in the
reindeer herding area.

Kirchner and Frese
(2016)

Turunen et al. (2020)

H. Heikkinen et al.
(2016)

Nysten-Haarala et al.
(2021)

Markkula et al.
(2019)

Rasmus, Kojola, et al.
(2020)

Sarkki et al. (2022);
Komu (2020)

H. I. Heikkinen et al.
(2012)

Markkula et al.
(2019)

Kietavainen and
Tuulentie (2018)

Pekkarinen et al.
(2020)

Pekkarinen et al.
(2020)

(Continued)
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Table 2. (Continued).

Key elements in the reindeer Supporting

herding system Brief description references

Winter pastures The Finnish Reindeer Husbandry Act (848/1990) seeks to Turunen et al. (2020);
ensure that reindeer grazing does not exceed the Stoessel et al.
carrying capacity of winter pastures. However, other (2022)

land uses have significantly decreased winter pastures
and thus grazing pressure focuses on fewer remaining
pasture areas.

Pasture rotation In Finland, reindeer use different summer and winter Horstkotte et al.
pastures, but within an area of single Reindeer Herding (2022)
Cooperatives. Recently, Pasture Management Planning
has been introduced as a tool to enhance pasture

rotation.
Severe winter weather and snow  Unusual winters (e.g. icing events, rain on snow, frozen or Rasmus et al. 2020
conditions mouldy ground surface, very deep snow) affect the

ability of reindeer to find forage on natural pastures. In
2019-2020 and 2021-2022, winter conditions were
particularly difficult in Finland, causing significant

losses.
Herders’ resources for adaptation ~ Resources for adaptation to climate change is a key issue Laptander et al.
to climate change for the ability of herders to cope with future climate (2024)
change and changing weather.
Civil society (ENGOs) and reindeer  The relationship between herders and Environmental Sarkki et al. (2022)
herding Non-Governmental Organizations (ENGO) is

ambiguous. On the one hand, herders may form
coalitions with ENGOs to get more power in land-use
discussions — even through conflict. On the other hand,
ENGOs have argued against herding based on alleged
overgrazing, negative impacts of herding on predator
populations, and even by proposing to decrease the
size of the reindeer herding area by moving its
southern border northwards.

Science and reindeer herding State-funded natural science has often, especially in the  Nyyssonen (2022)
past, considered reindeer as a threat to the fragile
northern nature. Social science-oriented researchers
address reindeer herding as keystone cultural and
economically important northern livelihood, and as
part of biocultural diversity in the Arctic.

for and the price of reindeer meat. The participants also referred to the nuclear accident in
Chernobyl in 1986, which also impacted reindeer herding through the radioactive fallout
on pastures and decreased the demand for reindeer meat.

Regarding SSP 4 (Inequality: A Road Divided), it was recognized from Indigenous Sami
perspectives that past centuries entailed a history of colonization of S4pmi (the homeland
of Sami), with one land-use project after another. Moreover, nature conservation, espe-
cially regarding large carnivores, was considered as unjust, even with existing compensa-
tion practices. The opportunities for local herders to participate in land-use related
decisions was also discussed and considered as an important factor to increase trust
and enhance co-existence of reindeer herding with other land uses.

Regarding SSP 5 (Fossil-Fuelled Development: Taking the Highway), the key threats
were linked to extreme weather events, including icing of the snow cover, which makes it
impossible for reindeer to access ground lichen during winter. Also, hot and dry summers
as well as the increase of parasites and animal diseases were considered as potential
future challenges. However, the key critical uncertainty of the future linked to climate
change was the condition of pastures, which is likely to change most strongly under SSP 5
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in particular. Establishment of a catastrophe fund was discussed as one instrument to
enhance adaptation to climate change. It was also considered that reindeer behaviour
may change due to climate change and make it difficult for herders to anticipate the
needed herding activities (e.g. natural pasture rotation; reproductive behaviour).

One of the major findings of the workshop was that the current situation includes aspects
of all the SSPs, which may also produce cumulative impacts. For example, it was considered
that the high price of supplementary feed and gasoline together with impacts of climate
change - increasing the need for supplementary feeding — may lead to a vicious cycle
whereby profitability of reindeer herding will be severely compromised. Moreover, the
Russian aggression in Ukraine may lead to further needs in Finland to enhance national self-
sufficiency in material and energy production, increasing land-use pressures also in the
reindeer herding area. Furthermore, the increase of other land uses was considered to
make adaptation to climate change more difficult, for it reduces herders’ flexibility to use
available natural pastures needed during adverse weather and snow conditions.

3.3. Three wild governance assumptions

The key finding from the workshop was that land use and related decision-making were the
most often mentioned critical issue for the realization of various reindeer-herding related
dreams and aims. Hence, we geared our scenario exercise around land-use governance. The
livelihood- related dreams voiced by workshop participants were clustered into abstract
long-term objectives and more concrete desirable futures. Long-term objectives were ‘life
without crises’, and ‘continuity of life with reindeer for future generations’. More concrete
aims were ‘importance of mitigating climate change’, ‘good condition of winter and
summer pastures in the future’, ‘continuity of profitable reindeer herding for future gen-
erations’, ‘continuity of Sdmi reindeer herding and traditions’, and ‘collaboration and good
relationship between diverse land users’. Because of the critical role land-use related
decision-making is playing in realization of these dreams and aims, we explore here the
three governance assumptions especially from a land-use perspective (Box 1; Table 3).

Box 1. Three wild governance assumptions

« Hierarchical governance was reflected in the workshop as reindeer herders’ considerations on difficulties to
influence the decisions on other land uses, such as mining, forestry, and wind power, and also as concerns
about ‘green colonialism’. This compromises the social equity of land-use governance for herders. Thus, we
considered the hierarchical governance as a negative option for herders — yet possibly not in every single
regard, as will be explained below.

« Collaborative governance was brought up and reflected on in the workshop through the frustrating perception
that it is always the reindeer herders who end up compromising their interests in negotiations with adminis-
tration and other stakeholders, which leads to cumulative impacts emerging from several small compromises.
In addition, concerns were raised about limited resources to participate in all the land-use planning meetings
and environmental assessment procedures. We considered the collaborative governance mode as a middle
option: notwithstanding the challenges mentioned, it includes possibilities for herders to influence the land-use
governance.

- Affirmative governance was reflected in the workshop as hopes that reindeer herders’ rights would not only be
better recognized by administrations and other land users, but also implemented in concrete land-use
practices. For example, it was considered that being granted the status as a rights-holder could enhance the
leverage of herders in land-use negotiations. We considered the affirmative governance as a positive option as
it seemed to respond to many concerns related to the need for additional respect towards herders and their
way of life by land use governance decisions and actors (Table 2).
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Table 3. Key aspects of three governance modes, detailing governance assumptions with examples
from land-use governance.

Governance assumptions

Hierarchical governance

Collaborative governance

Affirmative governance

Definition

Hierarchical governance is

characterized by the flow
of decisions in a top-down
manner, where the
grassroots-level actors do
not have much possibility
to influence decisions.
This can be manifested for
example in policy (e.g.

EU - national -
subnational scale)
relations, or within
organizational structures
used in businesses
(Primmer et al., 2015).

Collaborative governance is

based on consensus-
seeking negotiations
leading to compromises.
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).

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, like
IPLCs. Affirmative
governance improves
IPLCs" access to land and
livelihood assets and
enables previously
excluded groups to
participate in (land-use)

decision-making
concerning their lives (see
Ribot & Larson, 2012).

To leave no one behind from To reach first those furthest
sustainable development behind from current
socio-economic
development

As rights-holders whose
rights need to be secured

To enforce sustainable
development

Linkage to sustainable
development

How governance
understands reindeer
herders

As subjects to be governed  As stakeholders with whom
to negotiate

3.4. The wild logic scenarios

Based on the previous steps, we constructed 10 wild logic scenarios for land use govern-
ance and reindeer herding in SSP - wild governance assumptions matrix (Table 4). There
are two empty cells in the scenario matrix, because affirmative governance is not possible
under SSP 4 (Inequality) due a marginal position of the herders in this SSP scenario. We
also assume that in the SSP 5 scenario, hierarchical governance is not possible due to
weak policy regulation assumed in this SSP.

Our scenario exercise shows that from among the three key governance assumptions,
affirmative governance often seems to be the most favorable option across the SSPs for
the reindeer herders. This is not very surprising since the affirmative governance mode
explicitly considers IPLCs' and reindeer herders’ rights. However, this finding can be
complexified by some details of the scenarios. First, reindeer herders are not
a homogenous group, and some scenarios are better for some herders than for others
in scenarios under SSP 4 (Inequality), as illustrated by the narratives ‘Policy for Elites’
(Appendix A7) and ‘Markets and Authenticity’ (Appendix A8). Furthermore, divergences
may also relate to owners of big reindeer herds in comparison to those with smaller herds.
In the ‘Fortress Europe’ (Appendix A5) scenario EU agricultural policies would drive
‘rationalization’ of herding and subsidize only owners of a large number of reindeer,
thus forcing small-scale herders to withdraw. An emphasis on big herds may also happen
in the ‘Engineering for Sustainability’ (Appendix A9), where market competition and lack
of regulation may eventually mean that large herds remain the only option for an
economically viable livelihood. The reliance of RHCs on natural pastures in the northern
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parts of reindeer herding area, and the widespread reliance of southern RHCs on supple-
mentary feeding were envisaged as reflecting deepening divergences between the north-
ern and the southern RHCs in the ‘Markets for Authenticity’ (Appendix A8) scenario.

Second, SSP 1 (Sustainability) and SSP 3 (Regional Rivalry) show very polarized
outcomes for the social equity objectives between hierarchical and affirmative gov-
ernance modes. If SSP 1 (Sustainability) is reached through top-down hierarchical
governance, it may include some very negative elements for herders, but if sustain-
ability is sought by affirmative governance, it would be a very good scenario for
herders. Incidentally, the hierarchical ‘Half Earth’ (Appendix A1) scenario could have
some positive outcomes for herders, but only if reindeer herding were to be con-
sidered as an integral part of northern nature and its biocultural diversity, instead of
a threat to natural integrity (H. I. Heikkinen et al., 2012). In earlier scenario work
considering Arctic IPLCs, reindeer grazing as a part of northern nature was recog-
nized for example in the scenario called”"Romanticism (Lazariva et al., 2021). This
scenario describes a future in which IPLC livelihoods and ecotourism flourish while
other activities in the Arctic are banned. Reindeer herding as a human activity
threatening the northern nature is a narrative strongly voiced in the ‘Antarctic’
scenario, envisioning the Arctic empty of all human activities, including reindeer
herding (Haavisto et al., 2016).

The third finding is linked to collaborative governance, which can be regarded as
generally positive for social equity objectives. Perhaps surprisingly, collaborative govern-
ance can also imply that when top-down regulation is missing, and affirmative govern-
ance is non-existent, the powerful players will overrun economically less privileged
interest groups, like reindeer herders (Sarkki et al., 2021). Currently, there are some
affirmative governance arrangements in place targeting herders (e.g. compensations;
special negotiation practices between RHCs and the state forestry enterprise).
Collaborative governance scenarios could result in downgrading those affirmative privi-
leges that reindeer herders have already gained.

The fourth finding is related to controversial developments in SSP 5 (Fossil-Fuelled
Development) accompanied by affirmative governance in the scenario of
‘Compensations for Moral Relief' (Appendix A10). While continuity of traditional
herding practices is likely to decline, the economy of herders may be improved.
This is because it is assumed that SSP 5 includes market-based thinking, and the
affirmative governance mode guarantees a widespread use of compensation for lost
opportunities. Furthermore, the number of reindeer would not be limited by the
government. This could lead to an increase in reindeer numbers and, thus, to
improved profitability. Yet, this could also imply an increasing competition between
herders and a decrease of communality and solidarity among herders. Furthermore,
in the ‘Compensations for Moral Relief’ scenario, compensations would account for
the majority of the herders’ income instead of an income from selling meat. This
would pose the question of whether cultural change (or loss) can be compensated
for. In addition, in longer time scales, climate change would lead to increasing
negative impacts, also on herders (Appendix A4).

Finally, Regional Rivalry (SSP 3) - although often considered as highly negative due to
the geopolitical tensions and increasing competition associated with it — could have
positive impacts on social equity of land use from the herders’ perspective, but only if it
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is accompanied by affirmative governance (e.g. the scenario of ‘Security by Social Equity’,
Appendix A6). This is due to the emphasis on domestic food security and the aim of
keeping remote areas inhabited for geopolitical reasons in SSP 3.

4. Discussion
4.1. Novelty of the scenarios on the Arctic

We formulated the wild logic approach and constructed 10 scenarios across four SSPs (1,
3, 4, 5). The key question is, are these scenarios describing novel future trajectories as
a result of using the wild logic approach? To answer this question, we compare the 10
scenarios to previously published scenarios on the Arctic. We rely on A. Nilsson and Sarkki
(2022), who typologized existing Arctic scenarios (Brigham, 2007; Burkhart et al., 2016;
Erokhin & Rovenskaya, 2020; Haavisto et al., 2016; Lazariva et al., 2021; Loe et al., 2014),
across the exploratory scenario archetypes. Nilsson & Sarkki (2022) also identified one
additional archetypical scenario distinct for the Arctic: ‘the Frozen Development’, encom-
passing full protection of the Arctic, where Indigenous and local communities could thrive
through their traditional nature-based livelihoods (‘Romanticism’, Lazariva et al., 2021), or
could be totally excluded from using the Arctic lands and waters (‘Antarctic’, Haavisto
et al,, 2016). In addition, previous research has identified the ‘Half Earth’ and ‘Sharing the
Planet’ scenarios (Immovilli & Kok, 2020), and the ‘Rights for Life’ scenario (Sarkki et al.,
2023) in the nature conservation context.

Figure 4 situates the Arctic scenarios under the six archetypes, excluding the Business-
As-Usual. In addition, our 10 scenarios built by the wild logic approach can be situated in
relation to these scenario archetypes. This indicates that our analysis did not reveal
fundamentally novel scenario archetypes. This can be explained by the use of SSP
narratives as the underpinning scenario logics. However, our wild logic approach pro-
duced scenarios that expanded the existing scenarios within the archetypes. The follow-
ing three findings were made (Figure 4): First, even though SSPs did not include the
‘Frozen Development’ scenario archetype, our scenario set also covered the ‘Frozen
Development’ trajectory by the ‘Half Earth’ scenario. This further justifies the use of the
‘Frozen Development’ as a new scenario archetype specific for the Arctic.

Second, Figure 4 shows that the scenarios with the most novel aspects were based on
the affirmative governance assumption (scenarios ‘Rights for Life’, ‘Security by Social
Equity’, and ‘Compensations for Moral Relief’). This finding can be explained by the use
of hierarchical and collaborative governance logics in previous scenario works. However,
use of hierarchical and collaborative governance assumptions together with the affirma-
tive governance assumption create interesting divergences between the built scenarios.
This is especially relevant, when indigenous Sdmi people and reindeer herders are
increasingly arguing for better recognition of their rights, especially connected to land.
Thus, using novel and even surprising wild assumptions (i.e. affirmative governance)
together with more established assumptions on governance (i.e. hierarchical, collabora-
tive) can help to build contrasting and imaginative scenario set on boundaries and
dynamics of different types of future worlds. Hence, we consider that while our wild
logic scenario building method is a new one, key emphasis in future work should be paid
on the actual wild assumptions underpinning the scenarios. Elements of surprise can be
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designed into the scenario set by using imaginative and non-conventional assumptions
on issues shaping future development trajectories, for example linked to governance. We
consider that our comparative assessment on the plausible future implications based on
hierarchical, collaborative and affirmative governance assumptions is powerful in that it
can reveal major differences in existing common governance approaches and less used
but robustly justifiable governance approaches (e.g. affirmative land use governance
targeting indigenous peoples and local communities).

Third, ‘Markets and Authenticity’ was also considered as extending previous Arctic
scenarios within the ‘Inequality’ (SSP 4) narrative. It reveals internal divergences within the
reindeer herding livelihood. The divergence relates to what kind of reindeer herding is
considered as ‘authentic’ by external actors (e.g. tourism actors; policy makers). Therefore,
the inequality considered by SSP 4 links not only to regional inequality (and inequality
between different types of stakeholders), but the ‘Markets & Authenticity’ scenario
envisages inequality also within reindeer herding livelihood and its practitioners.

4.2. Limitations

We acknowledge three limitations in our approach: one is conceptual and the other is
methodological, and third one relates to the diversity of participants at the workshop The
conceptual limitation derives from the use of SSP narratives as a basis for identifying scenario
logics. The SSP narratives offer well-defined and widely accepted future logics, but the use of
SSPs may also narrow the ‘wildness’ of the resulting scenarios. Alternative options include use
of local or regional scenarios as a starting point, for example regarding the Arctic (Brigham,
2007; Burkhart et al., 2016; Erokhin & Rovenskaya, 2020; Haavisto et al., 2016; Lazariva et al.,
2021; Loe et al., 2014). Yet, it has been found that many Arctic scenarios fall under existing
scenario archetypes (Nilsson & Sarkki 2022), like the SSPs also (Pedde et al., 2019). This shows
that identifying fundamentally new scenario archetypes is generally challenging.

The methodological limitation in our article is linked to lack of participatory validation
of the final scenarios. Our four methodological steps to build wild logic scenarios utilized
a participatory approach especially in the two first steps, based on which the wild
governance assumptions were defined, and the systemic creation of the scenarios were
conducted. Scenario work, and analysis on how the system works, often relies on empiri-
cal and participatory material, but also on extensive interpretation of the results after the
participatory events (Edwards & Kok, 2021). The robustness of final scenarios is enhanced
by participatory validation notably as part of step 4. Our wild governance assumptions
were designed to address the identified critical issue of land use governance for herders,
and use of SSPs as providing underpinning logics for scenarios proved to be relevant for
herders in the workshop.

Third reflection relates to the diversity of workshop participants. The participants were
mostly herders themselves or working in organizations connected to reindeer herding. If
there had been only herders present, the discussions could have been even more practical
concerning the everyday practice of the livelihood. However, after workshop the organi-
zers have had discussions with herders, who generally thought that these kind of future
workshops are very nice, but as a next step, they suggested to have workshops with
stronger participation by policy actors to discuss the challenges and futures of reindeer
herding with those who have actually power to make decisions.
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4.3. Expanding the wild logic by further research

Further research is needed on the applicability of the wild logic scenario approach.
Our application integrated SSPs logics with three wild governance assumptions. We
can note that there are at least 10 more governance modes that could be used as
a basis for governance assumptions (Sarkki et al., submitted). The use of governance
assumptions in connection to SSPs was inspired by the recognized need to capture
policy aspects that are not covered by the SSPs in scenario work, as done with the
concept of Shared Policy Assumptions (Kriegler et al., 2014). For example, the SSPs
cover well the climate-related policies, so making more assumptions related to the
governance of climate may duplicate the focus and may lead to complications when
constructing the scenario logic — wild assumption matrix. Even more importantly, the
key assumptions need to be relevant to the empirical context that is addressed. For
example, our use of wild governance assumptions derived from the major finding in
the participatory ‘futures’ workshop with reindeer herders that land use governance is
among the most crucial issues that may facilitate or hinder the realization of reindeer
herders’ livelihood-related dreams and aims.

The wild assumptions can work individually, but also as a coherent set of assumptions that
deliver divergent outcomes regarding the target of the scenario exercise. For example, in our
case, we showed that the affirmative governance is likely to deliver better outcomes for
herders than the hierarchical and collaborative governance. While this seems self-evident, the
approach made it possible to see that even seemingly negative future worlds, like the one
depicted by SSP 3 (Regional Rivalry), surprisingly appeared to include many positive elements
for herders if combined with affirmative governance. Future studies using wild logic can
benefit from using a set of wild assumptions that offer contrasting approaches to the
examined topic, and can be used to illuminate meaningful differences between the assump-
tions. In such case, connection of the assumption to existing normative policy goals, such as
the UN Sustainable Development Goals, makes the scenario exercise more policy-relevant. In
our case, we considered the social equity of land use for reindeer herders. Social equity is
addressed by SDG 10, and IPLCs’ rights in several ongoing discussions, such as in the
Convention on Biological Diversity’s decision in 2024 to enhance the Indigenous representa-
tion in the biodiversity-related discussions.

Governance assumptions are only one way of constructing wild assumptions to create
diversity and novelty within an established exploratory scenario set. Other possibilities
regarding the commonly used drivers of change in scenario literature include, for example,
assumptions on the type of technological development and innovation, cultural change,
environmental changes, demographic changes, and economic developments. We consider
that wild logic may be applicable also in the field of business and organizational studies,
military and defence planning, urban and spatial planning, and policy studies.
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