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1.5°C in a single year vs. Paris 
Agreement 1.5°C warming limit
• The Paris Agreement refers to global 

anthropogenic warming 

• IPCC AR6 Working Group I is clear that 
“the occurrence of individual years with 
global surface temperature change above a 
certain level […] does not imply that this 
global warming level has been reached”

• Therefore: a single year above 1.5°C 
does not mean that the Paris 
Agreement limit is reached



Pathway categories in the IPCC 
AR6 WG3

• IPCC WGIII:
• ~ 1200 modelled global emission 

pathways (pooled in C1-C8 categories) 
and 7 Illustrative Mitigation Pathways 
(IMPs)

• Lowest categories C1, C2 and C3:
• C1: ”limit warming to 1.5°C (>50%) with no 

or limited overshoot”

• C2: “return to below 1.5°C (>50%) after a 
high overshoot” 

• C3: “limit warming to 2°C (>67%)”

IPCC AR6 WGIII Box SPM.1 Fig.1



What is a fully Paris Agreement 
consistent scenario?
Paris Agreement Criteria Interpretation
CRITERION 1 (Article 2.1a): “… and pursuing efforts to 
limit the temperature increase to 1.5°C above pre-
industrial levels…”

Establishing 1.5°C as the long-term warming 
limit. Pathways are not likely (<67% likelihood) to 
ever exceed 1.5°C during the 21st century 
(pathways in the C1 category)

CRITERION 2 (Article 2.1a): “Holding the increase in 
the global average temperature to well below 2°C 
above pre-industrial levels…”

Strengthening of UNFCCC Cancun “below 2°C” 
language (interpreted as likely below) to “well 
below 2°C” understood as very likely below 2°C 
(90% likelihood) in IPCC terms

CRITERION 3 (Article 4.1): “… so as to achieve a 
balance between anthropogenic emissions by sources 
and removals by sinks of greenhouse gases in the 
second half of this century…”

Achieve net zero greenhouse gases in the 
second half of the 21st century leading to long-
term declining temperatures in GWP100

Schleussner et al. (accepted)



1.5°C and ‘well below 2°C’ 
- a question of probabilities

Schleussner et al. (accepted)



1.5°C and ‘well below 2°C’ 
- a question of probabilities

• Criterion 1: Pathways are not likely (<67% 
likelihood) to ever exceed 1.5°C during the 
21st century 

• Criterion 2: Very likely below 2°C (90% 
likelihood)

Schleussner et al. (accepted)



1.5°C and ‘well below 2°C’ 
- a question of probabilities

• There are a number of emission 
pathways in the IPCC WG3 report that 
keep 1.5°C within reach while holding 
warming ‘well below 2°C’ and can be 
considered consistent with the Paris 
Agreement

Schleussner et al. (accepted)



The false promise of 1.8°C



We are not on track to achieving the 
Paris Agreement goal

• Policy implementation is too slow and 
would lead to end-century warming of 
2.7°C

• Even if 2030 targets are met, warming 
is set to reach 2.4oC 

• The most optimistic scenario (1.8°C) 
also includes all announced net zero 
targets. This looks like progress, but 
1.5°C would still be pushed well out 
of reach.



The “2030 credibility gap” (Climate 
Action Tracker)



1. Near-term action to 2030 
remains wholly inadequate to 
limit warming to 1.5°C 

2. Most 2030 targets by countries 
are inconsistent with their set 
net zero goals. This 
undermines the credibility of 
most net zero commitments

3. Failure to avoid climate 
impacts in the near-term

The “2030 credibility gap” (Climate 
Action Tracker)



Near warming under the IPCC WGIII 
Illustrative Mitigation Pathways (IMPs)

IPCC AR6 WGIII Fig. 3.7

Illustrative Mitigation 
Pathways (IMPs):
• Current Policies 
(CurPol)

• Moderate Action
(ModAct)

• Gradual Strengthening 
(GS)

• Net Negative Emissions 
(Neg)

• Renewable Energy  
(Ren)

• Low Demand                
(LD)

• Shifting Pathways         
(SP)



Action in this critical decade would slow 
down climate change in the near term

• Stringent action in line 
with 1.5°C would half 
warming rate in the 
2030s and stop 
warming in the 2040s

• Delaying action will see 
almost unchanged 
warming, and 
emergence of climate 
risks over the next 20 
years and ongoing 
warming past 2050



How to keep 1.5°C in reach
Claire Fyson



The energy transition has started, 
but needs to go much faster
There is increasing pressure for coal phase-out in power generation:

• António Guterres: “I urge all OECD countries to commit to 
phasing out coal by 2030, and for non-OECD countries to do 
so by 2040. Science tells us this is essential to meet the Paris 
Agreement goals and protect future generations.”

• Glasgow Climate Pact: “Calls upon Parties to accelerate the 
development, deployment and dissemination of technologies, 
and the adoption of policies, to transition towards low-emission 
energy systems, including ...accelerating efforts towards the 
phasedown of unabated coal power”

But what about fossil gas?



Teaser! 1.5°C pathways show an effective 
global fossil gas power phase-out around 
2040

Region Coal phase-out date
Effective gas phase-

out date

OECD 2030 2035

Non-OECD Asia 2035 2040

Latin America 2030 2030

Middle East and Africa 2035 2045

Eastern Europe and 
Former Soviet Union 2030 2040

• Fossil gas cannot have a role as a 
transition fuel in the power sector 

• The fossil gas phase-out date occurs at 
most 5-10 years after the coal phase-out 
date in both developed and developing 
economies 

• Investing in new fossil gas generation in 
the 2020s carries the risk of creating 
stranded assets

Look out for our report launch 
on Tuesday 14th!



The 1.5°C national pathway explorer
• The 1.5 national pathway 

explorer is a key resource for 
countries as they develop 
and enhance their NDCs:

• Provides pathways that 
would be consistent with 
1.5°C for different countries, 
assuming that climate 
finance is available to 
developing countries

• Shows national benchmarks 
which can support the 
development of sectoral 
policies



From global to national pathways

Model region “Northern Africa” Country-level results 
e.g. Morocco and Egypt

Downscaling

process

Global models 
assessed by the IPCC 
SR1.5 and other lines 
of evidence

• Global technically and economically feasible pathways are selected based on sustainability 
limits as defined in the IPCC SR1.5.

• Pathways may take very different approaches to stay within the temperature limit
• Emission ranges are provided and discussed in country profiles
• Illustrative pathways also provided for sector-specific transformations



The 1.5°C national pathway explorer



Three examples

• Indonesia – waiting for an NDC update

• EU – mixed messages

• Egypt - the COP27 presidency 

(also waiting for an NDC update)



Indonesia: coal and deforestation
• Almost 2/3 of Indonesia’s electricity generation is 

from coal, and the government’s plans suggest 
lock-in to coal dependency in the long-term.

• Renewables development has been slow and 
doesn’t come close to the country’s potential.

• Tree cover loss has been declining, but 
commodity-driven deforestation continues.

Electricity generation

Emissions by sector



• Indonesia will very likely meet its 
NDC under current policies, 
mostly because of the very high 
baseline used for the NDC.

• To fall on a 1.5°C cost-effective 
pathway, emissions (excl land-
use) need to fall by 30-48% below 
2015 levels by 2030.  

• Indonesia will need support from 
developed countries to fully align 
with a 1.5°C pathway. 

• Emissions from deforestation 
also need to decline rapidly.

What does a 1.5°C pathway look like for 
Indonesia?



In the power sector, ambitious 1.5°C pathways 
show:
• Renewables scaled up rapidly to 70-76% of 

electricity generation by 2030
• Coal phased out by early 2030s
• Unabated gas phased out in the mid-to-late 

2030s

What does a 1.5°C pathway look like for 
Indonesia?

Share of electricity 
generation



The EU: at a crossroads in energy 
& climate policy
• The EU strengthened its NDC in 2020 to at least 55% below 1990 levels 

by 2030.

• New REPowerEU plan released in May, with a proposal to increase 
renewables in final energy by 2030 to 45% (up from 40%), and reduce 
final energy consumption.

• But the EU is also planning investment in new fossil gas LNG and 
pipeline infrastructure, as well as on switching fossil gas power plants 
to coal.

• Some member states are subsidizing 
fossil fuel consumption, instead of focusing on electrification and 
efficiency measures



• To be on a 1.5°C pathway, the EU 
would need to lower emissions 61-
70% below 1990 levels by 2030 (excl 
land-use)

• 1.5 pathways show a coal power 
phase-out by 2030 and fossil gas 
power phase-out by 2037.

• The REPowerEU plan could bring the 
EU’s 2030 emissions reductions to 
57-58% below 1990 levels – that’s 
within ~4% of the 1.5°C compatible 
domestic range.

• à Clear opportunity for the EU to 
show leadership and enhance its 
NDC

What does a 1.5°C pathway look like for 
the EU?



• Heavily reliant on oil and gas –
responsible for over 1/3 of Africa’s 
fossil gas consumption and 40% of 
Africa’s CO2 from gas.

• Severe power outages due to fossil 
gas production slowdown in 2011-
2014. But production is picking up 
again.

• The government is planning to 
expand fossil gas exploration, 
production and exports.

• Plans in Egypt’s NDC to upgrade 
fossil fuel plants and develop CCS 
risk creating stranded assets and 
burdening consumers with high 
costs.

Source : IEA CO2 Fuel 2019

Egypt: a fossil fuel powered economy

Electricity generation (TWh)

Primary energy mix (EJ/yr)

Source : Climate Action Tracker



• Some investments in renewables 
(targeting 42% in electricity 
generation by 2030), but much 
smaller than fossil fuel investments.

• Egypt’s NDC has no emissions 
reduction target and hasn’t been 
updated since 2015. 

Source : IEA CO2 Fuel 2019

Egypt: a fossil fuel powered economy

Electricity generation (TWh)

Primary energy mix (EJ/yr)

Source : Climate Action Tracker



• To fall on a 1.5°C cost-effective 
pathway, emissions (excl land-use) 
need to fall by:

• 15-33% below 2015 levels by 2030  

• What does this mean at the sector 
level?

• Zero emissions power by 2040
• No coal expansion
• Phase-out of fossil gas power by 

late 2030s
• Expansion of renewables and 

electrification of end-use sectors
à 100% renewable power by 2050 
in 1.5°C pathways

What does a 1.5°C pathway look like for 
Egypt?



Take home messages

• Stringent action in line with 1.5°C would half warming rate in the 
2030s and stop warming in the 2040s.

• There is a clear credibility gap between 2030 and net zero targets.

• Coal phase-out by 2030/2040 to keep 1.5°C in reach, and gas 
phase-out max 5-10 years later

• National pathways show there is lots of room to strengthen NDCs 
and bring them in line with 1.5°C.

Useful resources:

1.5 national pathway explorer

Climate Action Tracker

Climate Impacts Explorer




