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A B S T R A C T

A major challenge in planning for adaptation to climate change is to assess future development not only in
relation to climate but also in relation to social, economic and political changes that affect the capacity for
adaptation or otherwise play a role in decision making. One approach is to use scenario methods. This article
presents a methodology that combines top-down scenarios and bottom-up approaches to scenario building, with
the aim of articulating local so-called extended socio-economic pathways. Specifically, we used the Shared
Socioeconomic Pathways (SSPs) of the global scenario framework as developed by the climate research com-
munity to present boundary conditions about potential global change in workshop discussion with local and
regional actors in the Barents region. We relate the results from these workshops to the different elements of the
global SSPs and discuss potential and limitations of the method in relation to use in decision making processes.

1. Introduction

Adaptation to climate change is often a reaction to events that have
already taken place (Ford et al., 2011), and a major challenge in
adaptation planning is to shift attention from the past to potential fu-
ture developments. One response comprises efforts to provide re-
gionally and locally relevant information by downscaling global climate
change scenarios (Koenigk et al., 2015; Pielke and Wilby, 2012) and to
use the results as a basis for impacts assessment on biophysical and
socioeconomic systems. While such information is useful to planners
who focus on climate-related risks to society, a lack of attention to the
complex local context within which climate change takes place often
creates a gap in communication and issue framing between climate
experts and practitioners (Pilli-Sihvola et al., 2015). There is thus a
need to move beyond downscaling and develop approaches that allow
local and scientific experts to share their respective perspectives, in

order to generate practice-oriented and context-dependent interpreta-
tions of climate change scenarios (Swart et al., 2014).

The aim of this article is to present and discuss a method for gen-
erating locally relevant scenarios of future change nested in scenarios
that focus on global change. The method combines participatory
workshops with the use of narratives from the scenario framework
developed by the climate change research community (Moss et al.,
2010; O’Neill et al., 2017).

The article also presents results from using this method in four
workshops in the Barents region (northern Fennoscandia and northwest
Russia) and relates these results to elements of the global narratives. The
overarching question we explore is: What future changes may influence
the Barents region economically, environmentally and socially within the
perspective of one to two generations? The question addresses a gap in
knowledge about how the interaction among different drivers of change
may affect adaptation action at the local level in general and in this
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region in particular. Based on this empirical material, the specific ques-
tion for this paper is what further perspectives the engagement with local
and regional actors can bring to narratives about global change.

2. Scenarios and narratives as tools for adaptation planning

Barriers to climate adaptation has become an important theme in the
recent literature, with calls for attention to human perception, institu-
tional change, equity (Hinkel et al., 2016), and to issues that local actors
perceive as critically important for the development of their community
(Hovelsrud and Smit, 2010; Barros et al., 2014). They may include shifts
in global markets, changes in policy direction at the national and inter-
national level, demographic changes, and technology development, to
name a few. While recent years have seen increasing efforts to provide
user-friendly climate services (Hewitt et al., 2012; Lourenço et al., 2015
and references therein), including web portals that inform about pro-
jected future temperature and precipitation patterns down to the scale of
individual watersheds (e.g. SMHI, n.d.) or municipalities (e.g.
Climateguide.fi, n.d.), approaches that capture societal changes that af-
fect adaptation processes and barriers to adaptation are less developed.
At the same time, many important socio-economic drivers of change are
linked to very high levels of uncertainty in a time perspective of a few
decades or even shorter. Planning for adaptation and addressing poten-
tial adaptation barriers therefore becomes a matter of anticipating a
range of possible futures with different sets of potential challenges. One
tool suggested for such work is the use of scenarios (Swart et al., 2004).

2.1. Scenarios as a method to capture potential future change

In the global climate community, scenarios about socio-economic
futures have played a major role in making projections for future emis-
sion of greenhouse gases (e.g. Nakicenovic et al., 2000). In addition, local
scenarios have been used for assessing impacts of future climate change
(Berkhout et al., 2002) and for adaptation planning (Kok et al., 2007;
Baard et al., 2012; Carlsen et al., 2012; Berkhout et al., 2014).

As described in more detail in Section 3.1, a global scenario framework
has been developed aimed to be relevant for projecting future emissions
and for local adaptation planning. However, in order to capture the
complexity of different local contexts, we argue that it is necessary to
engage with local actors in order to create local storylines within the
framework of global narratives, rather than attempting to compress nar-
ratives of change from the global framework to fit local contexts. To retain
some of the advantages of working within a common framework, we
propose a combined top-down and bottom-up approach that uses four of
the global SSPs as common boundary conditions in the production of
“extended SSPs” in a bottom-up process that involves co-production of
knowledge in local workshops. One of those advantages is that it facilitates
comparability between different case studies (Ebi et al., 2014).

There are several ways of developing geographically nested socio-
economic scenarios, but the most important distinction is perhaps be-
tween top-down and bottom-up methodologies (Absar and Preston,
2015; Biggs et al., 2007; Kok et al., 2006). Top-down approaches take
their starting point in a global perspective, where descriptions of global
development, e.g. the global SSPs, are used as boundary conditions to
set the scene for potential future developments in more specific con-
texts. They are often developed by experts within the scientific com-
munity. By contrast, bottom-up approaches take their starting point in a
specific domain, e.g. local region or a societal sector. They often engage
stakeholders as an important part of the methodology (Carlsen et al.,
2012; Kok et al., 2006; Nilsson et al., 2015), and thus tend to include
attention to local or sector-specific knowledge. In the literature, the
term bottom-up is used also for scenario exercises that do not have any
linkages to global scenarios. However, to be compatible with the defi-
nition of top-down approaches above, we prefer to reserve the term
“bottom-up” to contexts where the ambition is to link locally developed
scenarios to scenarios focusing on higher levels scales.

2.2. Narratives as a method to capture local contexts

Narratives play a central role in our methodology and their role
therefore warrants some reflection. In the context of scenarios, narra-
tives are internally consistent qualitative descriptions of how the future
might develop. Narratives can be articulated in many ways, both by
experts providing narratives to communities, or by communities
themselves constructing narratives based on discussions about chal-
lenges and possibilities for future developments (McIntosh et al., 2000;
Daniels and Endfield, 2009).

The rationale for using narratives to improve communication and
learning about climate change and adaptation is that people do not
randomly add new information about climate to a loose conglomeration
of earlier knowledge, but rather that they construct mental models which
aid in making sense of observations (Kempton et al., 1996). These mental
models are simplified representations of the world and exhibit story-like
properties (Bruner, 1991). As we develop future narratives about changes
in our social-ecological systems, our stories and past experiences de-
termine our understanding and adaptation in practice: how uncertainties
and risks are defined, who is authorized as an actor in the debate about
change, and what range of policy options is considered (Paschen and
Ison, 2014). The use of narratives can therefore help in translating
complex scientific data into a form that is related to locally relevant
concerns and perceptions. Narratives can also be used in combination
with participatory research methods to bring information to the table
that is not initially framed in scientific language, including the expertise
and experience of local and regional actors, facilitating the translation of
local knowledge into policy-relevant data (Bay-Larsen and Hovelsrud,
2017). Such data can for example serve as input to so-called story and
simulation approaches that combine qualitative and quantitative data in
integrated assessment models (Alcamo, 2008).

The use of narratives in research also warrants reflection about
power and how it can influence research outcomes, regardless of
whether the narratives are produced by scientific experts or in parti-
cipatory processes. Narratives come into existence through social net-
works across different institutional, cultural, geographical scales, where
specific perceptions of problems and solutions are the result of societal
processes in which some worldviews (values and perceptions) appear as
more legitimate and relevant than others. The constructed nature of
narratives means that different plotlines of future developments can be
drawn from the same facts and often include underlying assumptions
that are not always transparent. One can think of these processes as
random without a specific goal or ambition, but they may also be fa-
cilitated by particular interest groups or power networks, and emerge as
a “group story” that gains hegemony, and thereby power, over narra-
tives told by less dominant actors (Paschen and Ison, 2014). Such power
dynamics occur at both the local scale and in international discussions.
An example of built-in assumptions is when crisis narratives emphasize
the power of global climate systems in ways that drown out narratives
that highlight the role of human agency, including civic participation
and local communities as actors in decision-making (Bravo, 2009).

Because narratives about the future are reflections of contemporary
knowledge, discourses, ambitions, and power relations, there is a need
to reflect on who takes part in constructing narratives and how lan-
guage, social roles and relationships influence the communicative si-
tuations in ways that ultimately enable or inhibit agency. Moreover, it
becomes relevant to explicitly address the role of power relations in the
narratives as such. Narratives about Arctic futures have a long history
that has often been linked to political ambitions for the region (Bravo
and Sörlin, 2002) and tend to include “a rhetorical role in producing
futures” (Avango et al., 2013). As climate change impacts are becoming
increasingly visible in the Arctic, there has been a recent surge in the
production of scenarios of Arctic futures (Arbo et al., 2012). We argue
that this context makes it especially relevant to involve local and re-
gional Arctic actors in the construction of narratives about the region’s
future.
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3. Method and empirical setting

3.1. Towards extended shared socioeconomic pathways

A new global scenario framework has recently been developed
aimed at serving the modelling community working on integrated as-
sessment, the global emission scenario community, as well as more
locally focused studies of impacts, adaptation, and vulnerability
(O’Neill et al., 2014 and references therein). Besides including a set of
Representative Concentration Pathways (RCPs) used as input to climate
models, the framework consists of the Shared Socioeconomic Pathways
(SSPs) that outline different assumptions of global development path-
ways addressing the uncertainty space of adaptation and mitigation
challenges (O’Neill et al., 2014, 2017). The purpose of the new fra-
mework is to provide a better tool for regional, local and sectoral
analysis of impacts and response strategies.

The SSPs focus on qualitative descriptions of future changes in de-
mographics, human development, economy and lifestyle, policies and
institutions, technology, and environment and natural resources. The
SSPs describe plausible future conditions at the level of large world
regions with the idea that these descriptions should be useful for
creating integrated scenarios of emissions and land use, as well as for
climate impact, adaptation and vulnerability analyses at other scales.
However, impacts, vulnerability and adaption studies are usually con-
ducted at a lower spatial scale and hence there is a need to extend the
SSPs with information about the local or regional context.

There are different ways of using the global scenario framework for
local studies, including the production of extended SSPs (some of which
are addressed in the Section 5. Discussion). Here we describe an ap-
proach that uses a pre-defined set of global SSPs as boundary conditions
for developing extended local SSPs. Specifically, our methodology first
identifies drivers of change independent of the global narratives and
then identifies states (the local consequences of different drivers) de-
pendent on the global narratives.

Our work builds on involving local and regional actors in co-con-
structing narratives that embed SSPs in a specific empirical context,
which can be placed in contrast to using available literature to produce
extended SSPs (e.g. Absar and Preston, 2015). It specifically highlights
local perceptions of what is relevant. We used four workshops across
the Barents region to develop and test the methodology. The following
Section (3.2) provides an overview of our approach to co-producing
extended SSPs, while a more detailed description of the workshop
process is available in Nilsson et al. (2015).

3.2. A process for co-producing extended SSPs

To produce local extended SSPs, we made use of highly interactive
workshops that involved local and regional actors, such as planners,
public servants, sector representatives, and other experts (including
NGO representatives), as well as researchers. The specifics varied be-
tween the workshops depending on who responded to invitations. In
general the participants were invited in their professional capacity ra-
ther than aiming for representation of the local citizenry in general. All
workshops started with presentations from local participants to famil-
iarize external experts and other participants with local challenges. The
workshops also included some expert presentations on different topics
that were assumed relevant by the organizers of the specific workshop,
such as climate change, aquaculture, and geopolitics.

The focus question used to steer the scenario-building process was:
What future changes may influence this region economically, en-
vironmentally and socially within the perspective of one to two generations?
The participants were thus asked to think in a time perspective beyond
most day-to-day decision making but nevertheless salient for long-term
strategic planning. Moreover, for the Barents region, substantial
changes in climate are very likely in this time perspective, with effects
on weather patterns, the cryosphere, hydrology, and ecosystems, while
specific impacts on the environment and society are more difficult to
assess (AMAP, 2017).

3.2.1. Identifying locally relevant drivers
The first step of the scenario-building process was to identify locally

relevant drivers of change by asking the participants to write down two
drivers that they perceived as most pertinent for answering to the focus
question. These suggestions were placed on a wall, creating a shared
work-think space for the exercise, and clustered into a number of dis-
tinct categories. The participants were encouraged to brainstorm freely
and not to criticize the ideas at this stage.

To narrow the subsequent discussion down to a reasonable number
of key issues, the participants then used colored sticky dots to “vote” for
the most important clusters of drivers, and the ones with most asso-
ciated uncertainty, i.e. being most difficult to assess regarding future
developments. The clusters that scored high on importance were se-
lected as the major topics for group discussions, after cross-checking
whether it was relevant to also include additional topics because they
scored very high on “uncertainty”.

3.2.2. States dependent on global narratives
The second step of the process was to identify what the prioritized

SSP1: Sustainability : Taking the 
green road
More inclusive global development 
and improved management of global 
commons, low global popula on 
growth and slower economic 
development, leading to rela vely 
low resource and energy demand. 
Environmental technologies are 
favored. Global, na onal and 
regional ins tu ons are strong and 

exible, and human well-being has 
improved. 

SSP3: Regional rivalry: Rocky road
Resurgent na onalism,
compe veness, and security, along 
with weak global ins tu ons. Other 
features are trade barriers, 
authoritarian governments and 
highly regulated economies. 
Economic development is slow but 
material consump on intensive. 

SSP4: Inequality: a Road divided
Increasing inequali es both between 
and within countries, concentra on 
of power within a small elite, and 
moderate economic growth in the 
industrialized world with a large, 
vulnerable popula on on the rest of 
the planet. Technological 
development is uneven and global 
markets vola le due to prevailing 
poli cal uncertain es.

SSP5: Fossil-fueled development:
Taking the highway
Compe ve markets, innova on 
and par cipatory socie es that 
produce rapid technological 
progress and development of human 
capital as a way to achieve 
sustainable development. It is a 
world of intensive fossil fuel 
development, high energy demand 
and rapid technological progress, 
but also characterized by a focus on 
health, educa on and ins tu ons to 
enhance human and social capital.

Driver X Interpreta on of driver X given global
SSP1

Interpreta on of driver X given global 
SSP3

… …

Driver Y Interpreta on of driver Y given global 
SSP1

… … …

Driver Z … … … …
... … … … …

Extended SSP3Extended SSP1 Extended SSP4 Extended SSP5

Fig. 1. The overarching structure illustrates the relationship between the SSP independent drivers, the SSP dependent states and the skeleton for the extended SSP. SSPs based on O’Neill
et al. (2017).
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clusters might entail at the local and regional level given a specific set
of global boundary conditions. To this end, the participants were di-
vided into four different groups, where each group was to use the
context provided by either SSP1 (Sustainability), SSP3 (Rocky road),
SSP4 (Inequality), or SSP5 (Fossil-fueled development) from O’Neill
et al., 2017 (see Fig. 1 for short summary of each of these SSPs). SSP2 is
a middle of the road narrative and was not used as the main aim of the
exercise was to use set boundary condition that would “maximally span
the mitigation and adaptation space” (see Carlsen et al. (2016)). The
full narratives for the SSPs (as described in O’Neill et al., 2017) were
translated to the local language and sent out to the participants prior to
the workshops. Moreover, a short summary and explanation was pre-
sented as a reminder before the groups started the facilitated discus-
sions. We did not connect the initial brainstorming to these narratives
and even if the participants had access to them beforehand, they did not
become relevant for the workshop discussions until the group work. An
alternative could of course have been to not introduce them at all be-
forehand.

In the groups, the workshop participants were asked to discuss: How
could driver X play out at the regional scale in a world as the one described
by SSPY? The time perspective was the same as indicated earlier; one to
two generations from now. The results of this part of the workshop
constitute the skeleton for crafting the extended SSP narratives, see
Fig. 1.

3.2.3. Extended SSPs
The third step of the scenarios process was to take participants’

descriptions of how the drivers might interact and play out locally or
regionally (the “states”) and weave input from the workshop discus-
sions into coherent narratives, one for each of the global contexts
(SSPs). By focusing on interactions that produce the dynamics of a
narrative, it was possible to include social, cultural and political fea-
tures that were particularly relevant for each of the workshop setting.
The researchers who were engaged in running the workshop wrote the
final product, i.e. the extended SSPs. For three of the workshops, local
extended SSPs have been published in workshop reports (Nilsson et al.,
2015; van Oort et al., 2015).

3.3. Workshop setting: four local communities in the Barents region

The workshops cover a range of settings regarding local economic
structure and political context and were all held in 2015. The first
workshop was held in Pajala in the northernmost county of Sweden. It
has 6300 inhabitants (2015) spread over a large area with over 80
smaller villages and hamlets. When the workshop was held, a newly
opened iron mine had recently gone bankrupt. Historically, forestry has
provided many jobs. Outmigration due to lack of job opportunities has
been a major issue since the 1970s. The second workshop was held in
Kirovsk in the Murmansk region, Russia, with 29,000 inhabitants.
Mining is the dominating industry. Winter tourism, developed during
the Soviet era, is becoming more important due to a new regional de-
velopment strategy. The third workshop was held in Bodø, the ad-
ministrative center in the county of Nordland, Norway. The Bodø region
includes three municipalities and has 53 000 inhabitants. Fisheries is a
key industry, while economic activities related to trade, finance, and
administrative tasks are also significant. Also relevant is the fact that
the municipality is in the vicinity of off-shore hydrocarbon resources in
the Lofoten area. The fourth scenario-building exercise was held in
Inari, Finland, at the invitation of “Gávnnadeapmi 2015” a gathering of
young reindeer herders to discuss current and future challenges for this
livelihood (http://reindeerherding.org/tag/gavnnadeapmi/).

4. Results

The workshops generated two types of results: output from the
brainstorming exercises, including votes for the most relevant drivers

affecting potential future change to discuss further, and extensive notes
from group and plenary discussions, which were used for describing
elements of the extended SSPs and to write the respective narratives.

4.1. Salient aspects of future change

The results of the brainstorming and “voting” results are presented
in Fig. 2. Concerns varied across the workshop locations. Climate
change appeared as a concern in all settings, but noteworthy is that
several other issues were highlighted as central to the focus question,
especially economy and lifestyle, policies and institutions, and human
development in the Fennoscandian sites, and environment and natural
resources and technology in the Russian site.

4.2. Elements of local SSPs

It is beyond the scope of this article to present the results from the
group discussion in detail, but there were common themes. Some of
these related to the global SSP elements, but often with a twist to ac-
count for locally or regionally specific characteristics. Others related to
values and world views, lifestyles, and societal features relevant for
adaptation, such as entrepreneurship and power over decision making.
To facilitate comparisons with other extended SSPs, and to inform
further development of global SSP narratives, we have chosen to pre-
sent the issues raised locally in relation to the same categories of ele-
ments that were used for developing the global SSPs (see O’Neill et al.,
2017). However, while clustering facilitates comparison, it also masks
the fact that elements were seldom discussed in isolation, and in fact
were strongly linked and affected each other. This became especially
apparent in the local narrative discussions.

4.2.1. Demographics
One of the most prominent themes in the group discussions related

to population changes. This was identified as a cross-cutting element
linking several of the other elements such as changes in local lifestyle
and economy. With a recent history of outmigration, keeping people in
the region was a major concern. Global development paths with rapid
climate change and/or heightened conflicts and inequity also led to
discussions about the influx of refugees from other parts of the world,
potentially off-setting some of the expected outmigration. In one nar-
rative, this was portrayed as a way to build more creative communities
where the diversity of human capacities served as a resource for
meeting other challenges. However, depending on world views and
ideologies, it could also lead to increasing social tensions. Another issue
related to demography was the availability of local job opportunities,
where extractive industries were seen as sensitive to global market
changes. In the fossil-fueled future, for example, the population in
certain parts of the region would be likely to increase as hydrocarbon
extraction and mining would create new job opportunities.

Participants in some workshops also highlighted the importance of
urbanization within the region. This development was less prominent in
narratives based on global boundary conditions that included an em-
phasis on slow economic growth and “greening” of the local economy
(Sustainability and Inequality).

It was clear from the discussions that local and regional actors saw
demography as a salient factor with direct impacts on local planning as
well as on the local capacity to take on new challenges, both in pro-
viding a solid local tax base, and in terms of social capacity. The nar-
ratives also illustrated that global demographic changes are likely to
intersect with local and regional population development in ways that
will require further locally and regionally specific analyses.

4.2.2. Environment, including climate change
While the global SSPs explicitly exclude attention to climate change,

climate change and its impacts on the environment and ecosystems was
a major issue in all workshops, regardless of global scenario. For
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example, some narratives included major changes in hydrology af-
fecting water quality and access to water, forestation of islands off the
coast of Nordland, Norway, due to a combination of climate change and
lessened grazing pressure, and the appearance of new species while
other species were assumed to move northward. Ecosystem changes

were expected to potentially affect tourism, fisheries, and reindeer
herding. Several local/regional narratives included increased flood risk
with the accompanying need for adaptation measures.

Other environmental issues that participants brought up included
pollution and its impacts on access to clean water and health. They also

Bodø D

HD

E&L

P&I

T
E&NR

CC&I

Pajala D

HD

E&L

P&I

T

E&NR

CC&I

Kirovsk D

HD

E&L
P&I

T

E&NR

CC&I

Inari D
HD

E&L

P&I

T

E&NR

CC&I

Local detail Bodø Kirovsk Pajala Inari
Demographics (D) 11,9 18,1 6,5 0,7

Demography/Demographic structure 11,9 16,4 6,5
Cultural diversity 0,9
Morbidity 0,9
Popula on change/migra on 0,7

Human development (HD) 6,9 16,4 12,3 16,1
Knowledge/competence 5,9 3,9
Health 1,0
Re ec on (percep on, culture) 16,4
Ideology/values/worldview 7,1
Tradi onal knowledge 11,4
Educa on 4,7
Communica on 1,3

Economy and lifestyle (E&L) 38,6 11,2 25,8 24,8
Energy/Petroleum 16,8
Global economy 5,9
Business structure 10,9
Consump on 2,0
Food security 3,0
Mineral resources market 11,2
Energy markets 7,1
Raw materials markets 6,5
Industrial/Economic development 3,2 10,7
Entrepreneurship 5,8
Local job market 3,2
Tourism 0,7
Business dev. in reindeer herding 8,1
Meat market prices 3,4
Rela ons to corporate actors 2,0

Policies and ins tu ons (P&I) 22,8 6,9 21,9 36,2
Interna onal security 5,0 9,7
New con icts 5,9
Security 4,0
Local poli cs 3,0
Na onal poli cs/Laws and regula ons 5,0 0,6 8,7
Foreign policy 6,9
Power rela ons na onal-local 11,6
Interna onal coopera on 6,7
Indigenous rights 12,1
In uence on decisions 8,7

Technology (T) 2,0 19,8 8,4 4,7
Transport 2,0
Technological development 19,8 2,6
Transport/infrastructure 5,8
Technology/infrastructure 4,7

Environment and natural resources (E&NR) 5,0 23,3 8,4 8,1
Natural resources 5,0
Environmental condi ons 19,0
Mineral resources reserves 4,3
Ecosystems 0,6
Ecosystem services 7,7
Environmental damage 8,1

Climate (change and impacts) (CC&I) 12,9 4,3 16,8 9,4
Climate change + impacts 12,9 16,8
Climate
Climate change 4,3 9,40

Rela ve importance of each issue 
(% of votes)

Pie chart legend:
D = Demographics; HD = Human Development; 
E&L = Economy and Lifestyle; P&I = Policies and 
Ins tu ons; T = Technology; E&NR = 
Environment and Natural Resources; CC&I = 
Climate Change and Impacts

Fig. 2. Results from brainstorming exercises at four workshops in the Barents region showing which issue areas the participants saw as most important in relation to the focus question:
What future changes may influence this region economically, environmentally and socially within the perspective of one to two generations? In the pie diagrams, the results have been
collated in accordance with elements of the global SSPs. The numbers in the table refer to percentage of the number of “votes” for each of the workshops, collated for each category with
details below for the specific wording used for each of the workshops. Some of the differences between the workshops may relate to the concern of those who happened to participate but
they also mirror difference in the social, economic, political, and cultural context of the different locations.
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linked discussions about the environment to environmental policy, spe-
cifically pointing out that power over local decision making and the
affinity people have to the place where they live determined the extent
of local environmental care, whereas a lack of power and affinity could
lead to environmental degradation. Several narratives included an in-
creasing focus on the economic value of the environment, either as a
site for food production (agriculture and aquaculture), material and
energy (forestry products); or as a part of making a place attractive for
tourists or for people to settle.

Land-use changes figured prominently in discussions related to in-
dustrial expansion in the region, with increasing land-use conflicts in
narratives for those locations that included more mining and on-shore
hydrocarbon extraction, and concerns more centered on the marine
environment with potential conflicts between off-shore hydrocarbon
extraction, fisheries, and aquaculture in the coastal site narratives.
Sustainability narratives did not preclude land-use conflicts as ex-
panding energy production from wind and hydropower also encroach
on land that has other uses. Decision-making power played an im-
portant role in descriptions of how land-use conflicts would be handled.
The discussion among young reindeer herders provided one of the most
prominent contrasts. They saw the loss of indigenous rights as a threat
to reindeer herding as a livelihood (Inequality), while in some futures
(e.g. Sustainability), a strong voice for indigenous people could play out
as a revitalization of reindeer herding cultures.

4.2.3. Economy & lifestyle
Globalization and international trade are important features of society

in the Barents region today, where many economic activities have
strong links to global markets. In the workshop discussions, global re-
source markets emerged as a major issue of both importance and un-
certainty for the future. The envisioned impacts on demography are
especially striking, as participants perceived gains or losses in job op-
portunities as linked to in- or outmigration. However, the degree of
relevance of global markets differed across the global SSPs as well as
between the different local contexts. Narratives associated with high
global economic growth generally included a stronger market depen-
dence, while the Sustainability narratives highlighted development of
local businesses. In the Rocky road narratives, strong national interests
in the regions’ resources came out as a theme.

In general, the theme inequality carried over from the global nar-
ratives as an important boundary condition. For example, assumptions
about a global elite in the Inequality narrative were perceived as also
affecting local development in the north, because the global elite would
be able also to influence local economic development.

Economic growth did not play a prominent role in the discussions,
possibly because standard growth measures may be less relevant at the
local level than power over decisions on how the money is used. When
discussed, participants saw impacts as dependent on whether revenues
from economic activities would stay within the region of fall mainly to
transnational companies or the state.

On the basis of the workshop outcomes, global markets and their
intersection with local economic structures are an area of high im-
portance and high uncertainty for local futures, with markedly different
outlooks depending on the global boundary conditions. The intersection
with land rights and power issues also highlights the need to further
analyze the links between global, national, and local developments,
both in relation to markets and in relation to allocation of decision-
making power.

Consumption and diet at the local level related to the possibility of
increasing the market value of local products, both traditional products
and those that may be possible to produce in a warmer climate. Some
such products would still be relatively expensive and thus cater to an
elite market, but discussions also highlighted that people are likely to
rely more on locally produced food in the future than today, partly
linked to life-style choices (Sustainability) but also to lack of other
options in development paths that entail conflicts and breakdown of

national welfare structures (Rocky road).

4.2.4. Technology development
Technology development was as an important feature in the dis-

cussions. In general, new energy technologies (or more widespread use of
existing ones) were seen as an opportunity to develop local and regional
energy independence. Other technologies, ranging from new forms of
aquaculture to energy-saving buildings and getting higher value pro-
ducts from forests, were also discussed as factors in realizing the eco-
nomic values of rich local and regional natural resources. The focus on
technology was also linked to a need for education, including the need
for increasing technological competence.

Energy and carbon intensity appeared as a themes from two different
perspectives in the discussion: in relation to global markets and in re-
lation to local energy use and production. The global energy market
was most directly relevant where the demand for fossil fuel has major
implications for the future structures of the local economy. However,
participants saw the diversity of energy resources in the region as
making the region less dependent on a fossil fuel economy than one
might expect, and this diversity of energy forms produced in the region
appeared as an asset in the discussions. Another theme related to the
expectations of energy-saving technologies, including less demand for
energy for heating.

4.2.5. Human development
The broad theme of human development captures many of the social

features of the local futures envisioned during the workshop discus-
sions.

The need for education was partly linked to the competence de-
mands of specific sectors, where narratives with growth in extractive
industries required more people with math and engineering skills.
However, in some of the other futures, a more diversified set of com-
petences for meeting challenges ahead were described, including en-
trepreneurship skills.

The need for knowledge and competence in the workforce has im-
plications for demography, where the competence needs can be met
either by local people who have had access to relevant education or by
workers who come in only for shorter periods of time.

Education in combination with the structure of the local job market
was also seen as a gender issue, in particular in relation to whether or
not women continue to leave the region in larger numbers than men,
which in turn has implications for societal development.

The theme of education is also closely related to larger issues of the
cultural environment. At the Gávnnadeapmi workshop, traditional
knowledge was highlighted as one of the key issues for understanding
the future, with major differences in how it would be valued in the
different global futures. For example, the Fossil-fueled development,
with its emphasis on rapid technological development, was accom-
panied by a loss in indigenous languages but also by an increasing
number of highly educated reindeer herders. By contrast, for them the
Sustainability narrative implied integration of traditional knowledge
with decision-making at all levels, new and unique education systems,
as well as nomadic livelihoods being held in high esteem.

Social cohesion and equity as themes manifested in the storylines
through immigration and changing gender roles. In addition, these
themes link to the concept “sense of place” and its implication for how
people relate to the local environment. While sense of place often refers
to having roots in specific local contexts, the discussions also linked
sense of place to how a new diversity could be incorporated in a way
that ensured that newcomers started to care for the local context, en-
vironmentally and socially. The increasing communication and move-
ment of people across the globe point to a need to further analyze how
links between the global and the local affects how individuals and so-
cieties perceive their place in the world and what this implies for mi-
tigation and adaptation.

Discussions on access to health facilities, water and sanitation related
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partly to the impacts of climate change and pollution and partly to the
challenge of providing health care in rural areas. Moreover, it was also
linked to sense of place and local power over decision making. Health
investments was not a major theme in the discussions but appeared in
relation to the organization of health and elderly care, and the specific
demands in rural areas with an ageing population, with a need for in-
vestments in new technologies to service remote villages.

4.2.6. Policy orientation
International cooperation was a dimension of the discussion in all

workshops, sometimes accompanied by more explicit focus on geopo-
litics and security. While workshop participants saw military activities
as generally less likely to have local impacts, they linked developments
towards international insecurity and conflicts to an increasing number
of refugees fleeing to Arctic locations remote from conflicts areas.
Moreover, impacts of increasing international tensions and conflicts
may be felt via markets. Workshop participants also pointed to how
changes in international tensions could easily spill over to the region in
ways that would affect cross-border collaboration. The discourse on
geopolitical conflict in the Arctic related to a potential race for re-
sources, which has been especially prominent in media reporting, did
not carry over to the workshop discussions, possibly because it is not
seen as relevant by local actors.

The division of power among institutions at different levels of gov-
ernance and among private and public actors was a major theme in all
workshops, with a focus on the importance of power to make decisions
about local development. This included power relations between the
local and national level, power relationships between global companies
and local municipalities, and the role of indigenous rights.

5. Discussion

The research presented in this article shows how using the global
SSPs from the new climate scenario framework as boundary conditions
in a diverse set of local settings contribute to generating rich empirical
material that can be used for articulating local extended SSPs. However,
our efforts to combine top-down and bottom-up approaches warrant
some reflections on methodology and the need for further method de-
velopment.

A major issue relates to the new scenario matrix architecture, where
we chose to slightly deviate from the original idea (Moss et al., 2010;
O’Neill et al., 2014, 2017) and to explicitly include climate change in
the construction of the extended SSPs (see Section 4.2.2). The scenario
matrix architecture combines different SSPs without impacts of climate
change with different RCP describing emissions pathways and asso-
ciated climate change. Hence there is no one-to-one relationship be-
tween emissions levels and the socioeconomic development, and in
principle all i.e. SSP/RCP combination are potential “integrated sce-
narios” where assumptions on the socioeconomic development and the
climate are combined. Since our process focused on developing ex-
tended SSPs, the RCP dimension of the matrix was only included in-
directly in the process. The orthodox approach would be to extend the
SSPs first and then impose climate change based on the chosen RCP. Our
focus question (see Section 3.2) did not include the word ‘climate’ but
‘environmentally’ and as a consequence we found it difficult to keep
climate change separate from the socio-economic development when
discussing societal challenges in the medium-term future with local and
regional actors in an Arctic context, where the impacts of climate
change are already visible and increasingly part of people’s conscious-
ness. Asking people to work on socio-economic scenarios with a two
generation time-perspective without considering possible impacts of
climate change and climate policy would have separated the workshop
exercises from the participants’ perceived reality. The point of our ap-
proach is to enable a focus on the interactions of climate change and
other environmental and social changes and we left it completely to the
participants to integrate climate impact and climate policy related

aspects into their discussion. Moreover, in a short time perspective,
there is limited difference in the level of regional climate change be-
tween high-emission and low emission RCPs, mainly because of the
inertia of the climate system. In a longer time perspective, e.g. focusing
on impacts in the two generations time-perspective, it would be more
relevant to explore differences between low-end and high-end emission
scenarios. However, in the workshops we only provided general gui-
dance on time perspective without separating short term and longer
term development. For the global scenario framework, an alternative to
the “de-coupled” approach would be to develop integrated scenarios
where socio-economic, climate change impacts and climate policies
(adaptation and mitigation) dynamically interact over time in a co-
evolutionary path. Similar approaches have been used for technological
forecasting (e.g. Robinson, 2009; Carlsen et al., 2010) and there are
some early proposals along these lines also within the climate context
(see e.g. Lorenzoni et al., 2000).

Our methodology can create up to four different states for each
driver, one for each global storyline. This makes our approach more like
a variant of morphological analysis (Reibnitz, 1989; Zwicky, 1969) than
the more commonly used “scenario axes technique” (van’t Klooster and
van Asselt, 2006), where two main uncertainties are identified. The axis
technique has been particularly popular in the environmental and cli-
mate change context (Rounsevell and Metzger, 2010), with the IPCC
SRES storylines (Nakicenovic et al., 2000) as one prominent example,
and the scenarios developed for the Arctic Marine Shipping Assessment
as another (Arctic Council, 2009). While the axis technique is easy to
communicate and often intuitive to use in a workshop setting, we
nevertheless think it is preferable to treat a larger number of variables
and states equally instead of giving two uncertainties a dominating role.
The two major reasons are that it allows for more diverse results,
capturing local diversity, and that the results, in spite of diversity, are
easy to match to the global narratives (cf. discussion in Lloyd and
Schweizer, 2014).

Another method issue that warrants reflection is how the SSPs are
best used in a participatory scenario process. In our case, the global
SSPs were distributed beforehand to the participants but not used ac-
tively until the second part of the workshop, until after the participants
had identified the drivers of change that were locally or regionally re-
levant for the focus question. An alternative approach would be to start
with the global context (the SSPs) and then ask participants to identify
the locally most relevant drivers of change for each of the SSPs, i.e.
identifying drivers based on SSPs rather than generating the drivers
bottom-up and then interpreting their role in relation to each of the
SSPs. The more top-down approach of starting with the SSPs could fa-
cilitate comparison across cases, while still creating space for gen-
erating local input, while our approach of using the SSPs only for dis-
cussing the possible states related to each driver has the advantage of
giving the participants had greater freedom in identifying locally im-
portant “drivers” and other issues we may otherwise have missed. A
third option, applied by Pedde et al. (2016), would be to introduce the
SSPs after the drivers and associated states have been identified and
map the states on the SSPs. However, given the level of global-local
interactions in today’s world, we argue that an approach where global
developments are explicitly included in the discussion of local future
states is preferable to assuming that the future states are independent of
the global context. It also inspires discussion among the workshop
participants that explicitly focuses on the links between global and local
development.

Our workshops focused on qualitative assessments and narratives,
while the global SSPs have three parts: a narrative, quantification of
some drivers (e.g. GDP and population), and a table that provide a
qualitative trend for each driver for each SSP (e.g. Education: Low,
Medium, High). While narratives are useful as provocation and in-
spiration, further work would thus be required to produce fully fledged
local extended SSPs. More work is also needed for using the results to
“scale up” local insights into regional SSPs. One important step, in
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addition to conducting interactive workshops with regional actors
within the public administration and relevant sectors, would be to link
the locally informed analysis to the available published data and expert
opinion at the national and sub-national scale. This is likely to be easier
for some issue areas than others but may be especially feasible in cases
where there is an existing quantitative knowledge base and traditions of
integrating data across scales, such as demography and biophysical
features of the environment.

The use of the local extended SSPs in describing potential regional
futures should also take into account some of the weaknesses of the
participatory methodology. In theory, using the same methodology
across different workshops and sites allows for a cross comparison. For
example, Fig. 2 shows that Kirovsk in Russia sticks out with stronger
focus on environmental issues than the other locations but also on
technology as an important factor for change, in contrast to emphasis in
the other workshops on policies and institutions. This may suggest that
some of the differences between sites mirror differences in the social,
economic, political, and cultural context of the different locations. In-
deed, it may be expected that Kirovsk, which is largely dependent on
mining, places large emphasis on mining related issues such as en-
vironment, resource dependence, and technology. Likewise, the Gávn-
nadeapmi workshop in Inari, which revolved around reindeer herding,
may be expected to place larger emphasis on the cultural aspects of
reindeer herding and the role that policies and institutions play in its
regulation. Bodø may be more of a “mixed bag” as it is not only de-
pendent on natural resources, but on public services, agriculture, and is
established as an educational center. The same goes for Pajala, which
has a mix of public services, forestry, agriculture and mining where
different issues play a role. However, such straightforward analyses are
complicated by several factors. These include the fact that workshop
discussions and results reflect who is invited to participate and who
actually participates.

A related challenge with any participatory method is that it is can be
difficult to gather people who have other priorities and responsibilities.
This can lead to skewed representation and also risks of naturalizing
existing power imbalances in relation to age, gender, education, socio-
economic status etc. Another weakness of the methodology was that
workshop results were very much influenced by recent and current
events and developments, which may or may not be equally relevant in
a longer time perspective. In our work, the current influx of refugees, a
municipal election, and recent mine closures are examples of events
that had a noticeable influence on discussions. To avoid group-think
and create a setting for decision making that is robust in the face of
inevitable uncertainty, there is thus a need to actively encourage dis-
cussions about a range of potential development pathways in the nar-
ratives. We also see a need for gathering enough knowledge about the
context in focus to evaluate what role different drivers of change have
played historically, with particular focus on how path dependencies are
created and broken. Such work is currently on-going for Norrbotten,
Sweden.

A final point is to whom workshops are to be most useful: the re-
search community or the participants. While we did not conduct a long-
term follow up of how the participants perceived the workshop, on-the-
spot evaluations at the end of each workshop indicates that participants
found the exercises inspirational and that the methodology generated
new insights also for them, including ideas about methods for thinking
about the future in planning processes. However, we recognize the need
for evaluation of the long-term outcome for the participants. In addi-
tion, the participatory aspects of the scenario process would benefit
from further development, including how to best involve local and re-
gional actors in formulating the focus question, interpreting the work-
shop results, writing the narratives, and comparing across different
localities. Involving participants in formulating the focus question may
be particularly relevant as this question frames the discussions in the
workshops and greater involvement may provide space for bringing up
a more varied array of salient issues at stake. However, as with all other

aspects of bottom-up involvement, the advantages have to be weighted
in relation to the time demand placed on the local and regional actors
and in relation to goals of comparability across cases. New ideas with
respect to crowd sourcing of scientific data material, applying digital
use platforms, applications for smart phones and games, are on their
way, which may change narrating and bottom up-approaches funda-
mentally in future scenario research.

A special concern in relation to mustering stakeholders’ engagement
is the extent to which the production of scenarios about the future are
embedded in decision making processes. A strong link may motivate
stakeholders to take part but also have negative effects on the open
atmosphere of being able to brainstorm freely (as pointed out by one
participant). Further work is no doubt needed to evaluate on when and
how our scenario methodology is useful for formal decision making
processes.

6. Conclusion

Using of the Shared Socioeconomic Pathways (SSPs) from the global
scenario framework to guide discussions in local participatory scenario
workshops is a useful method for co-constructing local narratives that
indicate salient and uncertain dimensions to future adaptation chal-
lenges. Results from four scenario workshops in the Barents region
show that engagement with local and regional actors bring nuance to
global narratives of change and in particular highlight how locally or
regionally specific dynamics related to social trends, economic struc-
ture, cultural characteristics, the natural environment, and political
dynamics affect for the capacity to adapt. Given that responsibility for
adaptation mainly falls to the subnational and national level, such
nuanced understanding is essential for strengthening adaptive capacity.
Moreover, the engagement with local and regional actors highlights
some issues that need to be elaborated in the further development of
global narratives. These include attention how local adaptive capacity
is affected by a diversity of demographic trends, changes and volatilities
in global resource markets (including energy markets) and power over
decision-making. Results from scenario workshop in other parts of the
world using similar combined top-down and bottom-up methodologies
would be an important step towards better understanding of how cross-
scale interaction will affect future adaptation and mitigation chal-
lenges.
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