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1. Introduction and background

Long-term global scenarios have played a key role in climate
change analysis for more than 20 years (Leggett et al., 1992;
Nakicenovic et al., 2000; Raskin et al., 2005; van Vuuren et al.,
2012). While other approaches to characterizing the future exist
(Lempert et al., 2004; Webster et al., 2003), alternative scenarios
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A B S T R A C T

Long-term scenarios play an important role in research on global environmental change. The climate

change research community is developing new scenarios integrating future changes in climate and

society to investigate climate impacts as well as options for mitigation and adaptation. One component

of these new scenarios is a set of alternative futures of societal development known as the shared

socioeconomic pathways (SSPs). The conceptual framework for the design and use of the SSPs calls for

the development of global pathways describing the future evolution of key aspects of society that would

together imply a range of challenges for mitigating and adapting to climate change. Here we present one

component of these pathways: the SSP narratives, a set of five qualitative descriptions of future changes

in demographics, human development, economy and lifestyle, policies and institutions, technology, and

environment and natural resources. We describe the methods used to develop the narratives as well as

how these pathways are hypothesized to produce particular combinations of challenges to mitigation

and adaptation. Development of the narratives drew on expert opinion to (1) identify key determinants

of these challenges that were essential to incorporate in the narratives and (2) combine these elements in

the narratives in a manner consistent with scholarship on their inter-relationships. The narratives are

intended as a description of plausible future conditions at the level of large world regions that can serve

as a basis for integrated scenarios of emissions and land use, as well as climate impact, adaptation and

vulnerability analyses.
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are an important method for exploring uncertainty in future
societal and climate conditions (Jones et al., 2014). Scenarios of
global development focus on the uncertainty in future societal
conditions, describing societal futures that can be combined with
climate change projections and climate policy assumptions to
produce integrated scenarios to explore mitigation, adaptation and
residual climate impacts in a consistent framework.

Often, societal development scenarios consist of qualitative and
quantitative components (Raskin et al., 2005; Rothman et al., 2007;
Ash et al., 2010; van Vuuren et al., 2012). Quantitative components
provide common assumptions for elements such as population,
economic growth, or rates of technological change that can be
meaningfully quantified and that can serve as inputs to models of
energy use, land use, emissions, and other outcomes. Qualitative
narratives (or storylines) describe the evolution of aspects of
society that are difficult to project quantitatively (such as the
quality of institutions, political stability, environmental aware-
ness, etc.), provide the logic underlying those elements of scenarios
that are quantifiable (and their relationships to each other),
and provide a basis for further elaboration of the scenarios by
users.

A process is under way in the climate change research
community to develop a new set of integrated scenarios
describing future climate, societal, and environmental change
(Moss et al., 2010). This process started with the development of
representative concentration pathways (RCPs) that describe a
set of alternative trajectories for the atmospheric concentrations
of key greenhouse gases (Van Vuuren et al., 2011). Based on
these, climate modelers produced a number of simulations
of possible future climates over the 21st century (Taylor et al.,
2012). In parallel, other researchers are producing a new set of
alternative pathways of future societal development, described
as shared socioeconomic pathways (SSPs), and using integrated
assessment models (IAMs) to produce additional quantitative
elements based on them, including future emissions and land
use change. A conceptual framework has been produced for the
development of SSPs (O’Neill et al., 2014) and for how to combine
IAM scenarios based on them with future climate change
outcomes and climate policy assumptions to produce integrated
scenarios (Ebi et al., 2014; van Vuuren et al., 2014; Kriegler et al.,
2014) and support other kinds of integrated climate change
analysis.

However, the specific content (as opposed to the conceptual
framework) of the SSPs and associated IAM scenarios has, until
now, not been presented in the peer-reviewed literature. The focus
of this special issue is to present that content. The SSPs describe
plausible alternative changes in aspects of society such as
demographic, economic, technological, social, governance and
environmental factors. Like many previous characterizations
of future societal development, they include both qualitative
descriptions of broad trends in development over large world
regions (narratives) as well as quantification of key variables that
can serve as inputs to integrated assessment models, large-scale
impact models and vulnerability assessments (Alcamo, 2001). In
this paper we present the SSP narratives, describing the methods
used to develop them, their main features, and open questions
regarding their design and use. Along with the narratives, we
provide tables that summarize trends in key elements of the SSPs.
Other papers in this special issue describe the quantitative
elements of the SSPs, including population and educational
composition (KC and Lutz, 2014), urbanization (Jiang and O’Neill,
2014), and economic growth pathways (Crespo Cuaresma, 2014;
Leimbach et al., 2014; Dellink et al., 2014). An additional set of
papers focus on the integration of the narratives and quantitative
elements of the SSPs into IAM simulations describing the possible
evolution of land use, energy and agricultural systems and

resulting GHG emissions under different SSPs and climate policy
assumptions.

Within the conceptual framework for integrated scenarios, the
SSPs are designed to span a relevant range of uncertainty in societal
futures. Unlike most global scenario exercises, the relevant
uncertainty space that the SSPs are intended to span is defined
primarily by the nature of the outcomes, rather than the inputs or
elements that lead to these outcomes (O’Neill et al., 2014). As such,
the design process begins with identifying a particular outcome
and then identifies the key elements of society that could
determine this outcome. This approach is typically associated
with backcasting, where an end state is already in mind as the
pathways are being developed, although not necessarily assuming
that these states are all desirable (Vergragt and Quist, 2011). Such a
backcasting scenario approach has proven effective in focusing on
those areas of the uncertainty space that are most important in
choosing among alternative options (Groves and Lempert, 2007).
Although the domain of application of climate change scenarios
includes a large range of specific decision-making situations,
they generally cover options to mitigate or adapt to climate
change. Therefore, the SSP outcomes are specific combinations
of socioeconomic challenges to mitigation and socioeconomic
challenges to adaptation (Fig. 1). That is, the SSPs are intended to
describe worlds in which societal trends result in making
mitigation of, or adaptation to, climate change harder or easier,
without explicitly considering climate change itself.

While the focus on challenges to mitigation and adaptation
allows for a more systematic exploration of uncertainties relating
to climate policies, the SSPs can also be useful in other contexts
relating more broadly to sustainable development. This is due
to the fact that socio-economic challenges to mitigation and
adaptation are closely linked to different degrees of socio-
economic development and sustainability, a topic we discuss in
Section 4. Thus, the SSPs can be applied to the analysis of
sustainable development problems without specific reference to
mitigation and adaptation challenges even though these chal-
lenges were the starting point for their design. It is, of course,
possible that a backcasting approach that took broader sustainable
development rather than climate change challenges as a starting
point would yield a somewhat different set of SSPs. To this end, the
approach taken here for climate change research may provide a
useful example for the development and use of new scenarios in
sustainable development research.

While the SSPs, and the scenario process more broadly, are
intended to be policy relevant (hence the framing in terms of
challenges to two types of policy responses), the intended direct
[(Fig._1)TD$FIG]

Fig. 1. Five shared socioeconomic pathways (SSPs) representing different

combinations of challenges to mitigation and to adaptation. Based on Fig. 1

from O’Neill et al. (2014), but with the addition of specific SSPs.
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