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Emissions – the ‘business 
as usual’ story is misleading
Zeke Hausfather & Glen P. Peters

Stop using the worst-case 
scenario for climate warming 
as the most likely outcome — 
more-realistic baselines make 
for better policy.

More than a decade ago, climate 
scientists and energy modellers 
made a choice about how to 
describe the effects of emissions 
on Earth’s future climate. That 

choice has had unintended consequences 
which today are hotly debated. With the 
Sixth Assessment Report (AR6) from the 
Inter governmental Panel on Climate Change 
(IPCC) moving into its final stages in 2020, 
there is now a rare opportunity to reboot. 

In the lead-up to the 2014 IPCC Fifth 
Assessment Report (AR5), researchers devel-
oped four scenarios for what might happen 

to greenhouse-gas emissions and climate 
warming by 2100. They gave these scenarios 
a catchy title: Representative Concentration 
Pathways (RCPs)1. One describes a world in 
which global warming is kept well below 2 °C 
relative to pre-industrial temperatures (as 
nations later pledged to do under the Paris 
climate agreement in 2015); it is called RCP2.6. 
Another paints a dystopian future that is fos-
sil-fuel intensive and excludes any climate 
mitigation policies, leading to nearly 5 °C of 
warming by the end of the century2,3. That one 
is named RCP8.5.

RCP8.5 was intended to explore an unlikely 

Falling costs for generating clean electricity have led to a proliferation of wind farms, such as this one near Palm Springs, California. 
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high-risk future2. But it has been widely used 
by some experts, policymakers and the media 
as something else entirely: as a likely ‘busi-
ness as usual’ outcome. A sizeable portion 
of the literature on climate impacts refers to 
RCP8.5 as business as usual, implying that it is 
probable in the absence of stringent climate 
mitigation. The media then often amplifies 
this message, sometimes without commu-
nicating the nuances. This results in further 
confusion regarding probable emissions out-
comes, because many climate researchers are 
not familiar with the details of these scenarios 
in the energy-modelling literature. 

This is particularly problematic when the 
worst-case scenario is contrasted with the 
most optimistic one, especially in high-profile 
scholarly work. This includes studies by the 
IPCC, such as AR5 and last year’s special report 
on the impact of climate change on the ocean 
and cryosphere4. The focus becomes the 
extremes, rather than the multitude of more 
likely pathways in between. 

Happily — and that’s a word we climatolo-
gists rarely get to use — the world imagined 
in RCP8.5 is one that, in our view, becomes 
increasingly implausible with every passing 
year5. Emission pathways to get to RCP8.5 
generally require an unprecedented fivefold 
increase in coal use by the end of the century, 
an amount larger than some estimates of 
recoverable coal reserves6. It is thought that 
global coal use peaked in 2013, and although 
increases are still possible, many energy fore-
casts expect it to flatline over the next few dec-
ades7. Furthermore, the falling cost of clean 
energy sources is a trend that is unlikely to 
reverse, even in the absence of new climate 
policies7.

Assessment of current policies suggests 
that the world is on course for around 3 °C of 
warming above pre-industrial levels by the end 
of the century — still a catastrophic outcome, 
but a long way from 5 °C (refs 7,8). We cannot 
settle for 3 °C; nor should we dismiss progress.

Plan for progress
Some researchers argue that RCP8.5 could 
be more likely than was originally proposed. 
This is because some important feedback 
effects — such as the release of greenhouse 
gases from thawing permafrost9,10 — might be 
much larger than has been estimated by cur-
rent climate models. These researchers point 
out that current emissions are in line with such 
a worst-case scenario11. Yet, in our view, reports 
of emissions over the past decade suggest that 
they are actually closer to those in the median 
scenarios7. We contend that these critics are 

looking at the extremes and assuming that all 
the dice are loaded with the worst outcomes.

Asking ‘what’s the worst that could happen?’ 
is a helpful exercise. It flags potential risks that 
emerge only at the extremes. RCP8.5 was a use-
ful way to benchmark climate models over an 
extended period of time, by keeping future 
scenarios consistent. Perhaps it is for these 
reasons that the climate-modelling commu-
nity suggested RCP8.5 “should be considered 
the highest priority”12. 

We must all — from physical scientists and 
climate-impact modellers to communica-
tors and policymakers — stop presenting 
the worst-case scenario as the most likely 
one. Overstating the likelihood of extreme 
climate impacts can make mitigation seem 
harder than it actually is. This could lead to 
defeatism, because the problem is perceived 
as being out of control and unsolvable. 
Pressingly, it might result in poor planning, 
whereas a more realistic range of baseline 
scenarios will strengthen the assessment of 
climate risk.

This admission does not make climate 
action less urgent. The need to limit warming 
to 1.5 °C, as made clear in the IPCC’s 2018 
special report13, does not depend on having 
a 5 °C counterpoint.

Assess realistically
The plethora of future emissions scenarios 
poses a challenge to users of climate data — 
from policymakers to investors14. More than 
1,200 mitigation scenarios were assessed in 
AR5 in 2014. Another 400 scenarios were used 
in the IPCC’s 2018 special report on 1.5 °C of 
warming13. Most of these assume a base-
line with no climate policy across a range of 
socio-economic developments. In our experi-
ence of working with scenario users, this pro-
liferation leads to more confusion than clarity, 
particularly in the absence of any guidance on 
the relative likelihood of each scenario.

Other organizations present relatively few 
scenarios — the International Energy Agency 
(IEA), for example, now has just three main 
ones. Its Current Policies Scenario indicates 
what could happen to emissions with things 
as they stand. The Stated Policies Scenario 
includes current policy intentions and targets. 
The IEA’s Sustainable Development Scenario 
reflects emissions in a world that is already 
aligned with the goals set in Paris7. The United 
Nations Environment Programme’s Emissions 
Gap Report takes a similar approach, compar-
ing countries’ emissions-reduction pledges 
with global pathways that limit warming to well 
below 2 °C (ref. 15). These influential agencies 

do not focus on worst-case outcomes. They 
plot the gulf between where the world is head-
ing and where it has agreed it should go.

For those making real-life decisions, the 
choice of scenario becomes important14,16. 
Emphasizing ways of adapting to an extreme 
RCP8.5 scenario with around 5 °C warming in 
2100 is out of step with the requirement to 

The 2021–22 Sixth Assessment Report 
from the Intergovernmental Panel on 
Climate Change (IPCC) will compare 
different types of trajectory from those 
weighed in its 2014 report.

The Representative Concentration Pathways 
(RCPs) are a set of four possible climate 
scenarios for the end of the century1. The 
RCPs were used extensively in the 2014 
IPCC Fifth Assessment Report, but lack 
any consistent set of socio-economic 
assumptions driving future emissions and 
are simply intended to reflect different 
potential climate outcomes3. They include 
RCP2.6, RCP4.5, RCP6.0 and RCP8.5, 
with the number reflecting the additional 
radiative forcing in 2100, relative to pre-
industrial times. Radiative forcing (in watts 
per square metre) measures the combined 
effect of greenhouse-gas emissions and 
other factors (such as atmospheric aerosol 
levels) on climate warming. Current radiative 
forcing relative to pre-industrial levels is 
around 2.5 watts per square metre.

The Shared Socioeconomic Pathways 
(SSPs) are five socio-economic and 
technological trajectories that the world 
could follow this century19. Each has a 
baseline in which no climate policies are 
enacted after 2010 — resulting in between 
3 °C and 5 °C of warming above pre-
industrial levels by 2100. In addition, the 
SSPs can be linked to climate policies to 
generate different outcomes for the end 
of the century (analogous to RCPs), with 
radiative forcing of 1.9, 2.6, 3.4, 4.5, 6.0, 7.0 
or 8.5 watts per square metre in 2100. A 
subset of SSP models has been selected for 
the 2021–22 IPCC report12, and will function 
in a similar way to the RCPs in its 2014 
report. Z.H. & G.P.P.

Parting of 
the pathways
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build resilience and reduce vulnerabilities in 
the near-term. Most users of climate scenarios 
care more about the world as it is now, rather 
than what might have been had global emis-
sions not slowed over the past decade7. Users 
focused on mitigation are keen to capitalize on 
emerging opportunities such as cheap renew-
ables, or to avoid overinvesting in stranded 
assets in dying industries. For example, they 
want to know whether the rapid cost declines 
in renewables might make investments in fos-
sil fuels high risk. A RCP8.5 baseline renders 
these applications useless, because it implies 
that recent climate policies and technological 
progress are halted or even reversed.

For policymakers, mitigation policies 
that depend on the assumptions underlying 
high-emission baseline scenarios such as 
RCP8.5 will seem exorbitant, because they do 
not incorporate the plummeting costs of many 
low-carbon technologies over the past decade. 
The marginal investments required to move 
from 3 °C of warming to well below 2 °C (the 
main Paris goal) will be much less than mov-
ing from 5 °C to well below 2 °C. A narrative of 
progress and opportunity can make the Paris 
targets seem feasible, rather than seemingly 
impossible.

Towards risk-based scenarios
Those who are tasked with taking climate 
action on the basis of information from model 
scenarios are increasingly calling for a more 
risk-based approach to help with adaptation 
and mitigation14. This approach accounts for 
the relative likelihood of different outcomes. 

Controversially, it requires researchers to 
assign probabilities to scenarios16. Critics 
don’t want to do this, because many see it 
as an arbitrary process. But when specialists 
refuse to assign probabilities, users often do 
so themselves. Most do so poorly because 
they do not have a deep understanding of the 
assumptions that underpin these scenarios. 

Initially, the probabilities do not need 

to be elaborate, and could even just iden-
tify the most likely scenario resulting from 
current energy-system trends and policies. 
Now, scenarios are selected on the basis of 
their climate outcomes in 2100, not their 
likelihoods. More complex probabilistic 
approaches would require modellers to work 
differently17. For example, they would need to 
forge new alliances with those in the social 
sciences18 and involve policymakers, inves-
tors and industry14.

This will require years of work. Meanwhile, 
three steps should be taken over the next year 
in the lead-up to AR6, to set the climate com-
munity on the right road. The latest genera-
tion of climate models has just come out, and 
many researchers are now selecting which 
future emissions scenarios to use in studies.

First, the new generation of scenarios called 

the Shared Socioeconomic Pathways (SSPs; 
see ‘Parting of the pathways’) has a much more 
nuanced approach to baselines, and IPCC 
authors can highlight a range of outcomes in 
a world with no new policies19 (see also Nature 
Clim. Change 9, 727; 2019). The space between 
high-end and low-end scenarios should be 
more deeply explored in AR6, so that the cli-
mate impacts we are likely to experience can 
be communicated more clearly20. For exam-
ple, according to many studies, we are heading 
for a 3 °C world. Therefore, it would be pru-
dent to clearly outline the climate impacts for 
3 °C in addition to those for 5 °C. 

Second, scientists should recognize that 
different users need different tools. In the con-
text of AR6, this could mean that the various 
working groups (focusing on climate science, 
impacts and mitigation) highlight different 
scenarios in their analyses and communica-
tions. The final AR6 synthesis could then inte-
grate the different risk perspectives.

Finally, we suggest that climate-impact 
studies using models developed for AR6 
should include scenarios that reflect 
more-plausible outcomes, such as SSP2-4.5, 
SSP4-6.0 and SSP3-7.0 (see ’Possible futures’). 
When RCP8.5 or its successor SSP5-8.5 are 
deployed, they should be clearly labelled as 
unlikely worst cases rather than as business 
as usual.
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Highly unlikely
Often wrongly 
used as ‘business 
as usual’

Unlikely
Reversal of 
some current 
policies

*The International Energy Agency (IEA) maps out di�erent energy-policy and investment choices. Estimated emissions are shown for its Current 
Policies Scenario and for its Stated Policies Scenario (includes countries’ current policy pledges and targets). To be comparable with scenarios for 
the Shared Socioeconomic Pathways (SSPs), IEA scenarios were modified to include constant non-fossil-fuel emissions from industry in 2018.

POSSIBLE FUTURES
The Intergovernmental Panel on Climate Change (IPCC) uses scenarios called pathways to explore 
possible changes in future energy use, greenhouse-gas emissions and temperature. These depend 
on which policies are enacted, where and when. In the upcoming IPCC Sixth Assessment Report, 
the new pathways (SSPs) must not be misused as previous pathways (RCPs) were. Business-as-
usual emissions are unlikely to result in the worst-case scenario. More-plausible trajectories make 
better baselines for the huge policy push needed to keep global temperature rise below 1.5 °C.
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“Overstating the likelihood 
of extreme climate impacts 
can make mitigation seem 
harder than it actually is.”
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