
The evolution of climate change depends on the
development of our society, demographics and
economics over the next decades. Limiting global
warming to below 2°C compared to pre-industrial
levels, or preferably to 1.5°C as it is established in
the Paris Agreement, would only be possible if we
stop emitting greenhouse gases as soon as
possible. On the current trajectories, the world is
set to warm by around 2.5°C by 2100, and continue
upwards thereafter. 

To explore potential solutions to mitigate and adapt
to climate change, scientists created scenarios that
project socioeconomic global changes up to 2100,
providing a consistent set of assumptions about
societal, technical, economic, and even cultural
developments. We can’t predict the future, but the
scenarios allow us to explore the implications of
different possible futures in the form of projections
of what can happen, as well as the progression of
our response strategies to limit climate impacts.

The new generation of socioeconomic scenarios in
climate change research, known as Shared
Socioeconomic Pathways (SSPs), offer narratives

sustainability-focused growth and equality (SSP1);
a “middle of the road” world where trends
broadly follow their historical patterns (SSP2);
a fragmented world of “resurgent nationalism”
(SSP3); 
a world of ever-increasing inequality (SSP4);
and a world of rapid and unconstrained growth
in economic output and energy use (SSP5).

The SSPs comprise five different scenarios. Four
of these scenarios explore the corner points of
challenges to mitigation versus challenges to
adaptation, with the one remaining scenario
representing a middle of the road world. 

The scenarios are consistent with a world of:

SSP1 and SSP5 project relatively optimistic trends
for human development, but differ in that SSP5
assumes this will be driven by an energy-intensive,
fossil fuel-based economy, while in SSP1 there is
an increasing shift toward sustainable practices.
SSP3 and SSP4 are more pessimistic in their future

The latest socioeconomic
scenarios used in climate
change research examine how
global society, demographics
and economics could change
over the 21st century. 
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about the world’s future considering factors, such
as population growth, economic activity,
urbanisation, or consumption patterns. These
factors determine the way we live, including how
we use energy and land, which is the main source
of human-induced greenhouse gas emissions that
interfere with Earth’s climate. These narratives can
then be translated into quantitative projections
used in more detailed scenario analysis.

https://www.nature.com/articles/d41586-022-00874-1
http://www.4c-carbon.eu/


This future poses low challenges to mitigation and low
challenges to adaptation
Global population peaks mid-century
Emphasis on human well-being
Environmentally friendly technologies and renewable energy
Strong and flexible institutions on global, regional, and
national level 

SSP 1: Sustainability - Taking the green road

This future poses moderate challenges to mitigation and
moderate challenges to adaptation
Population growth stabilizes toward the end of the century
Current social, economic, and technological trends continue
Global and national institutions make slow progress toward
achieving sustainable development goals

SSP 2: Middle of the road

This future poses high challenges to mitigation and high
challenges to adaptation
Population growth continues with high growth in developing
countries
Emphasis on national issues due to regional conflicts and
nationalism
Economical development is slow and fossil fuel dependent
Weak global institutions and little international trade

SSP 3: Regional rivalry - A rocky road

This future poses low challenges to mitigation and high
challenges to adaptation
Population growth stabilizes toward the end of the century
Growing divide between globally-connected, well educated
society and fragmented lower income societies
Unrest and conflict becomes more common
Global, regional, and national institutions are ineffective

SSP 4: Inequality - A road divided

This future poses high challenges to mitigation and low
challenges to adaptation
Global population peaks mid-century
Emphasis on economic growth and technological progress
Global adoption of resource and energy intensive lifestyles
Lack of environmental awareness

SSP 5: Fossil-fueled development - Taking the highway

Compared to the previous generation of scenarios
(known as the Special Report on Emission Scenarios
or SRES), the new SSPs offer a broader view of a
“business as usual” world without future climate
policy. Mitigation and adaptation are considered
orthogonal to the underlying socioeconomic
pathways, with researchers later combining the
SSPs with various emission targets (policy) to
examine barriers and opportunities for climate
mitigation and adaptation in each possible future.

The SSPs have been used to help produce the
Intergovernmental Panel on Climate Change (IPCC)
Sixth Assessment Report on climate change,
published in August 2021. The background
literature consists of a combination of the SSPs
with different models and warming levels
(analogous to the previous Representative
Concentration Pathways or RCPs). A selection of
these scenarios are used in the IPCC Working Group
I and II Reports for detailed projections of climate
over the 21st century, and many of the SSP-based
scenarios are assessed in the IPCC Working Group
III report on mitigation. 

This combination of SSPs (socioeconomics),
climate (policy stringency), and model
(sensitivities) allows scientists and policymakers to
explore climate change mitigation and adaptation.
With the SSPs, scientists can explore how
socioeconomics and policy affect energy use, land
use, emissions, and economic activity, and to
explore how climate impacts affect societies
differently, depending on the underlying
socioeconomics.
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economic and social development. SSP2
represents an intermediate scenario where
historical patterns of development are continued
throughout the 21st century.

These scenarios are not unique. For example, there
are different ways one could envisage a
“sustainability” world (SSP1). They also contain
contradictions. For example, a fossil-fuel intensive
world (SSP5) can also reach aggressive climate
targets, through excessive use of carbon capture
and storage. However, these scenarios do offer a
common starting point, which makes it much
easier to compare scenario results across models.
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Top: SSP description (Source: climatescenarios.org; Riahi et al 2017); Bottom: SSPs
mapped in terms of mitigation/adaptation challenges (Adapted from O'Neill et al, 2017)

https://www.ipcc.ch/assessment-report/ar6/
http://www.4c-carbon.eu/
https://climatescenarios.org/
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