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Why the Paris Agreement 1.5°C 
limit matters for Sustainable 
development



Global temperatures increasing towards to end 
of projection range

IPCC SR1.5 Figure 1.2



Significant differences in impacts 
between 1.5°C and 2°C

14   |   2016 Low Carbon Monit or

The inclusion of the 1.5°C limit in the Paris 

Agreement reflected on-going discussion and 

evaluation of the adequacy of long-term global 

temperature goals to avoid dangerous climate 

change. In 2010, the United Nation Framework 

Convention on Climate Change (UNFCCC) estab-

lished a review process of the below 2°C goal 

following concerns in the scientific commu-

nity and by the leaders of nations particularly 

vulnerable to climate change about the conse-

quences of such warming. This review concluded 

that warming of 2°C cannot be considered safe2. 

In December 2015, the Paris Agreement goal of 

a long-term temperature limit of “well below” 

2°C (inclusive of efforts to limit warming to 

1.5°C) recognised the strengthened target would 

“significantly reduce the risks and impacts of 

climate change”.3

This chapter gives an overview of how the physi-

cal impacts of climate change would be reduced 

at 1.5°C warming, compared to higher levels. 

Currently observed impacts of climate change 

are outlined and risks of irreversible impacts 

at different warming levels are discussed. A 

detailed regional analysis of impacts at 1.5°C 

and 2°C is presented for 11 different impact 

indicators including for extreme weather, water 

availability, local crop yields, sea level rise and 

coral reef degradation based on a recent study 

by Schleussner et al.4 The economic and social 

impacts of climate change are discussed in the 

next chapter.

1.5°C 

WORLD

2°C 

WORLD

HEATWAVES

Tropics ~ 2
months

~ 3
months

While 1.5°C is at the brink of present day natural variability, 2°C would imply 
a new climate regime in tropical regions where current heatwaves will be 
the new normal. This indicator is based on the warm spell duration index, 
a proxy for heatwave length.

ANNUAL WATER AVAILABILITY - RISK OF REDUCTION UP TO

Central America 20%
reduction

30%
reduction

Increases in drought length of up to 10% for Central America, South Asia 
and South East Asia at 2°C, with risks reduced most strongly for Central 
America at 1.5°C. This indicator is based on total annual runoff, a proxy for 
annual water availability both for human use and ecosystems.

EXTREME PRECIPITATION

South East Asia 7% 
increase

10% 
increase

Increases in South Asia are likely connected to extreme monsoon precip-
itation. This indicator is based on annual maximum precipitation on five 
consecutive days.

SEA LEVEL RISE BY 2100

Small Islands in 

the South Pacific 

and  Caribbean and 

South East Asia

40 
cm

50 
cm

Sea levels will continue to rise over centuries to come. But only under a 
1.5°C scenario will the rate of sea level rise decline during the 21st century to 
about 30% lower than for 2°C by the end of the century. The long-term sea 
level commitment arising from a 1.5°C warming is much lower than for 2°C. 
This indicator is based on global mean sea level rise estimates for stylised 
1.5°C and 2°C scenarios and shows the median increase.

Table 2-1 |  Comparison of 

avoided impacts at 1.5°C vs. 2°C 

based on a detailed regional 

study by Schleussner et al.

2 AVOIDING THE PHYSICAL IMPACTS 
OF CLIMATE CHANGE

Schleussner et al., 2016a

Food Security: 
For Southeast Asia, significant 
risks for crop yield reduction in 
the region can be avoided.

Benefits (green) of reduced damages (change GDP per 
capita) under 1.5°C warming, relative to 2°C warming

Probability of reduced economic damages under 1.5°C 
warming relative to 2°C warming

Source: Burke et al., 2018



Climate Vulnerability – Links to SDGs



Where does world stand in 
progress towards decarbonised 
and resilient world?



Paris NDC and policies are headed towards 3oC

• NDCs on path towards >3°C 
Current policies lead >3.3°C 
warming
o 10% chance of > 4.5°C by 

2100
• Current 2030 NDC targets are 

not consistent with Paris 
Agreement

• Incremental improvement of 
NDCs by 2020 risks Paris 
Agreement goal slipping out 
of reach



Global progress is stalling

• CO2 emissions rose in 2018 at the fastest rate since 2011
• Coal  increasing again and natural gas growing rapidly

• 4.6% from 2017-2018
• Installation of renewable energy has slowed after close to 20 years of strong 

annual growth



Tools and approaches that can help 
countries to support long -term 
planning and update NDCs



• Guidance on 
transformations at global 
and sectoral levels

• Findings on opportunities, 
challenges, and key enabling 
factors for achieving these 
transformations

– Consistent with achieving the 
PA Long-Term Temperature 
Goal (LTTG)

• Near-term transformations 
essential for ramping up 
mitigation action and NDCs 

• NDCs need to be evaluated, 
implemented and updated 
taking into account mid-
term transformations to 
enable limiting warming to 
1.5°C

IPCC Special Report on 1.5°C provides guidance



• 1.5°C development pathways have large 
sustainable development benefits

• Global annual investments in low-carbon energy 
technologies need to overtake fossil investments 
already by around 2025

– Bulk of investments: renewable energy, in 
particular wind and solar

• Investment in low-carbon energy technologies 
and energy efficiency needs to be increased by 
factor 6 by 2050

IPCC Special Report on 1.5°C provides guidance



1.5°C sector transformations

• With full transformation of energy-related sectors still strong push 
needed in land sectors – not one or the other - both

• By 2050, negative emissions in energy and land sectors need to be 
on a multi-Gigatonne scale

BATTERIES 
HYDROGEN

ELECTRICITY 
HYDROGEN

PRODUCT 
SUBSTITION, CCS

ZERO EMISSIONS 
BEFORE 2050

PHASE OUT COAL 
BEFORE 2050

>75% RENEWABLES 
BY 2050

NET ZERO CO2

BY 2025-2040

STOP DEFORESTATION 
PROTECT ECOSYSTEMS

Source: Climate Analytics (2019); IPCC (2018)



Emissions for 1.5°C in South Asia and South East Asia



Paris Compatible energy transformation in South and South 
East Asia

Key benchmarks
• Decarbonized power power by 2050

• 50% decarbonised by 2030 



Decreasing costs of renewables in South and
South East  Asia

• Despite comparable solar radiation, 
costs of PV differ significantly
between different countries Asia
• The Levelised Cost of 

Electricity (LCOE) of solar has 
seen a dramatic decline in 
India.

• Costs of PV in South East Asia 
however are one of the 
highest in the world

-> Large potential to reduce costs
-> need to address barriers: 

 enabling deployment policies,
 reducing capital costs through 

tax and duty exemptions,
 reducing “soft costs” 

(licencing, permitting, grid 
connection and acquisition)

Source: Climate Analytics 2019, based on data from IRENA&PVTech



Sustainable development co-benefits of energy system 
transformation for the Asian region

2030 projected coal-related mortality by 
contributions from domestic and 
transboundary sources

Current (2011) and projected (2030) 
coal-related premature deaths due to 
emissions from coal power plants 
located in South East Asia

For China and Rest of East Asia, only impacts from transboundary 
pollution, no national power plants included.

Source: Adapted from Koplitz et al. (2017)



• Address the need for systemic and transformational change 
in all economic sectors

• Integrate these changes with sustainable development 
goals and capture sustainable development benefits of 
1.5°C pathway

Developing a Long Term Strategy compatible with Paris 
Agreement is an opportunity for countries

Develop strategies
and benchmarks for 
sectoral 
transformations
 in line with global 

pathway 
benchmarks

 Capturing 
synergies with 
SDGs, adaptation

Implement robust policies:
 remove fossil fuel 

subsidies
 introduce effective 

carbon pricing
 policies to manage 

structural change and 
achieve equity and 
social justice

Adopt a whole-economy 
approach:
 engaging actors, 
 monitoring and 

evaluation processes
 effective learning

process 
 enable ratcheting up 

mitigation action



Thank you! 
www.climateanalytics.org

Bill Hare, CEO, Climate Analytics
& Adjunct Professor, Murdoch 

University
E-mail: 

bill.hare@climateanalytics.org



Back up slides



Ten point agenda

https://climateanalytics.org/media/10_points_agenda_web.pdf



Best available science for 1.5oC

Article 2

“Holding the increase in the global average 
temperature to well below 2oC above pre-
industrial levels and pursuing efforts to 
limit the temperature increase to 1.5oC 
above pre-industrial levels, recognizing that 
this would significantly reduce the risks 
and impacts of climate change” 



• To limit warming to 1.5°C global GHG and CO2
emissions must be reduced to zero:

• Peak around 2020 

• Rapidly decline by about 45% by 2030 (from 2010 levels)

• Zero CO2 emissions by 2050, 

• Zero GHG emissions by 2070, with negative emissions 
thereafter.

• Worst impacts of climate change can be avoided by 
limiting warming to 1.5°C above pre-industrial levels.

• Risks and impacts of climate change escalate rapidly above 
1.5°C in particular for the most vulnerable countries.

• 1.5°C development pathways have large benefits:
• Avoided climate-change damages and crop risks

• Improved air quality, improved health

• Eliminated damage/pollution from fossil fuel use

• The quicker the world acts to reduce emissions, the 
higher these benefits will be

Key messages from the IPCC Special Report on 
1.5oC



1.5°C limit substantially reduces economic 
damages compared to 2°C

Source: Burke et al., 2015

Benefits (green) of reduced damages 
under 1.5°C warming in terms of 

change in GDP per capita, relative to 
2°C warming

Probability of reduced economic 
damages under 1.5°C warming relative 

to 2°C warming

Substantial-to-extreme economic 
damages (red) for virtually all 
developing countries under 4°C 
warming

Source: Burke et al., 2018 Source: Burke et al., 2018

End of century



Projected extreme heat in South Asia

Wet-bulb temperatures of 35°C and above: Densely populated 
regions in South Asia may reach limits to survivability towards 
the end of the century, if high emissions continue

Im et al, 2017, Science Advances



1.5oC Synergies and trade-offs with
Sustainable development



Much faster progress needed on NDC ambition 
and implementation

See Climate Action Tracker

http://www.climateactiontracker.org/


Renewables already competitive with coal – and 
gas - in many applications and regions

• Prices for wind, solar and other renewables falling everywhere, and trends are expected 
to continue. 

• Renewables are already cheapest source of energy in many parts of the globe
• By 2020, 40% of the existing operating coal fleet could be outcompeted by new RE 



Climate Vulnerability – South Asia - Examples

• India 
 In a 3°C warmer world, risks from flooding would increase by 9% 

and extreme precipitation by 23%.
 Extreme heat will be more frequent and would exceed human 

tolerabale levels.

• Pakistan: 
 In a 3°C warmer world, annual precipitation is projected to 

increase sixfold compared to 1.5°C. 
 A warmer world beyond 1.5°C would commit the coast lines to 

around 2m sea level rise in the long run.

• Bangladesh:
 In a 3°C warmer world, risks related to extreme heat and

flooding are projected to be very high.
 Warming beyond 1.5°C would result in sea level rise of as high 

as 2.3 m in the long run.



Climate Vulnerability – SEA - Examples

• Indonesia
 Risks from flooding would increase by 5 times in a 3°C compared to 1.5°C warmer world.
 Under a 2.4°C scenario, the number of Category 4 cyclones will increase by about 80% 

and Category 5 by 120%

• Philippines: 
 In a 3°C warmer world, annual precipitation is projected to increase at almost double the

rate as compared to 1.5°C, 
 this will greatly increasing the flooding risk by more than 7%.

• Thailand: 
 Number of drought days is projected to increase by 10% in a 3°C warmer world.
 The threat of flooding would increase by 13% in a 3°C warmer world compared with a 3% 

increase for 1.5 °C scenario.

• Vietnam: 
 Risks associated with extreme heat, droughts and flooding are projected to be very high in 

a 3°C warmer world, 
 Warming beyond 1.5°C would result in sea level rise of 2 m in the long run, threatening

coastal regions and important areas for agricultural production like the Mekong delta.



More ambitious NDCs needed by 2020

June 2019 Sep 2019

SB50

• Increasing aggregate and individual 
progression/ambition over time  
(Art. 3 and 4.3 of PA) 

• Communication of successive NDCs 
every 5 years (Art. 4.2 and 4.9 of PA)

Dec 2019

Long Term Strategies 

2023

UNSG 
Climate 
Summit

COP25

New or updated  NDCs

2030

Report on NDC 
progress

2020

COP26 COP36

2024 2025

New 
NDCs

Global 
Stocktake

New 
NDCs


