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Why the Paris Agreement 
1.5°C limit matters

Paris Agreement long-term temperature goal

“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” 

Article 2

1.5oC limit substantially reduces economic 
damages compared to 2oC

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

14   |   2016 Low Carbon Monitor

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
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EFFECTS OBSERVED TODAY
The effects of observed warming of 0.85°C 
above pre-industrial levels are already felt glob-
ally with consequences especially pronounced 
for developing countries, such as the member 
states of the Climate Vulnerable Forum. 
Atmospheric CO2 levels are the highest they 

have been in millions of years5 and global and 
regional temperatures and sea levels are rising.6 
Extreme weather events are increasing in inten-
sity and frequency,7 with already detrimental 
effects on agricultural yields, which are experi-
enced most acutely in developing regions.8,9 

Severe implications for marine life, including 

1.5°C 
WORLD

2°C 
WORLD

WHEAT YIELDS - RISK OF REDUCTIONS UP TO

West Africa 45%
reduction

60%
reduction

Projected yield reductions are largest for tropical regions, while high-lati-
tude regions may see an increase. The numbers given include the positive 
effects of CO2-fertilisation, which remains highly uncertain. Projections not 
including this effect predict reductions for all crop types of about 10% glob-
ally already at 1.5°C and further reductions at 2°C.

We assess changes in local yields over the present day agricultural area 
(not total aggregated yields). Crop yield projections are highly uncertain 
due to biophysical and socioeconomic uncertainties. Here we pursue a risk 
approach by giving the reduction at the upper end of the 66% uncertainty 
range assessed in the underlying study. 

East Africa 25%
reduction

35%
reduction

Central America 25%
reduction

40%
reduction

OCEAN ACIDIFICATION AND CORAL REEF LOSS BY 2050

Small Islands in 
the South Pacific 
and  Caribbean and 
South East Asia

90%
reduction

[50;99]

98%
reduction
[86;100]

Already under a 1.5°C warming, coral reefs are under extreme risk, but some 
window for ecosystem adaptation may remain. Under 2°C there will be little 
chance for coral reef survival.

Fraction of coral reef cells at risk of long-term degradation defined as expe-
riencing at least one bleaching event every five years. Projections based 
on stylised 1.5°C and 2°C scenarios. Median estimate and 66% uncertainty 
range given [in parenthesis]. 

Figure 2-1 | 
Map showing Climate Vulnerable 
Countries regions and key phys-
ical impacts differences under 
2°C and 1.5°C warming limits. 
An explanation of the icons 
used in the map and the degree 
of these impacts are detailed in 
Table 2-1.

Schleussner et al., 2016a

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

Robust increase in extreme precipitation

Robust increase in extreme precipitation

Difference of 2% in 
extreme 

precipitation 
intensity

Source: Schleussner et al., 2016a, Wang et al., 2017; Fischer & Knutti, 2015

The sea level legacy of inaction

• Sea levels will continue to rise for centuries after 
emissions have stopped

• Every 5 years delay in peaking emissions will cause about 
20cm long-term sea level rise

• Inaction on NDCs will leave a legacy in global sea level 
rise 

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
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Zooming into SA, SEA Climate Vulnerability – South Asia - Examples

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

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

tolerabale levels.

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

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

around 2m sea level rise in the long run.

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

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

and Category 5 by 120%

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

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

• Thailand: 
Ø Number of drought days is projected to increase by 10% in a 3°C warmer world.
Ø 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: 
Ø Risks associated with extreme heat, droughts and flooding are projected to be very high in 

a 3°C warmer world, 
Ø 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.

Climate Vulnerability – Links to SDGs
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Emissions gap – and what to do 
about it

Paris Agreement

Article 2, Temperature Goal
Hold warming well below 2oC, limiting increase to 1.5oC

“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” 

Article 4, Emissions path
Zero GHG emissions in second half of century

“In order to achieve the long-term temperature goal set out in Article 
2, Parties aim to reach a global peaking as soon as possible …, and to 
undertake rapid reductions thereafter in accordance with best 
available science, so as to achieve a balance between anthropogenic 
emissions by sources and removals by sinks of [GHGs] in the second 
half of this century”

Ambition infrastructure/NDC Cycle

• Paris Agreement recognizes that its objectives 
(Art. 2 and 4.1) will be achieved through time

• It builds on increasing aggregate and individual 
progression/ambition over time (Art. 3 and 4.3)

• NDCs to reflect each Party’s “highest possible 
ambition” – NDC Cycle:
– communication of successive NDCs (Art. 4.2)
– every 5 years (Art. 4.9)
– Decision 1/CP.21: 

• new/updated NDCs 2020
• Long-term strategies by 2020

• Feedback Mechanism
• Facilitative dialogue/Global Stocktake
• Transparency Framework

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
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Article 4

Paris Agreement – Benchmarks for Mitigation 
pathways consistent with PA 1.5 limit

Some progress since 2015 but much faster 
progress needed on NDC ambition and policy 
implementation to close emissions gaps

See Climate Action Tracker

• Current 2030 NDC targets are not 
consistent with the PA LTTG (Art. 2) and 
emissions goals (Art. 4)
– Projected GHG emissions levels for 2030 

resulting from present NDCs and current 
policies far exceed the levels consistent with the 
Paris Agreement, and if not reduced could 
render 1.5oC unattainable

IPCC Special Report on 1.5°C– emissions gap Global progress is stalling

• CO2 emissions rose in 2018 at the fastest rate since 2011
• 33.1 GtCO2 from energy-related emissions (IEA 2019)

• Coal is making a comeback 
• Natural gas is booming, growing 4.6% from 2017-2018

• Urgent calls from scientific community to reduce methane emissions, 
particularly from fossil fuels (Nisbet et al. 2019)

• The installation of renewable energy has slowed after close to 20 years of 
strong annual growth (IEA 2019)

http://www.climateactiontracker.org/
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Growing number of countries with 2050 net zero 
targets or better

Chile

Costa Rica

Finland (2035)

France (draft legislation)

United Kingdom (draft legislation) 

New Zealand (draft legislation)

Developments in 2019

It matters how to get to net zero: need to address/enhance near term action/ambition

Japan: announced net zero earliest possible in 2nd half of 21st c 

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)

Energy system transformations for 1.5°C

• Fully decarbonised primary energy 
supply by 2050 (including with CCS)

• Large reductions of fossil fuel use, in 
particular coal:
– minus 64% by 2030
– minus 75% by 2050
and oil:
– minus 11% by 2030
– minus 60% by 205

• Enhanced energy efficiency, faster 
electrification in all sectors with large 
energy demand reductions across all 
end-use sectors by 20

• Bioenergy is used in 1.5°C pathways (and 
in 2°C pathways), both with CCS (BECCS) 
and without, with uncertainties regarding 
limits to sustainable use

• Far-reaching transitions in energy, land, 
urban and infrastructure (including 
transport and buildings), and industrial 
systems (high confidence) 

• Full decarbonisation of electricity generation by 2050, mainly 
through increased use of renewable energy
– >50% by 2030
– Renewables 70–85% of electricity in 2050 (high confidence).

• Dramatic reduction of coal use for electricity by around 70% in 
2030 and complete global phase out by 2050. 
– Due to high carbon intensity, no role for coal even with CCS by 

2050.
• Decarbonisation of final energy other than electricity, e.g. 

through the use of biofuels, hydrogen or other energy carriers 
(aviation, shipping, and some industry processes)

• Net-zero land-use emissions between 2025 and 2040: 
– steep reduction in deforestation 
– adoption of policies to conserve and restore land carbon stocks and 

protect natural ecosystems
Ø All transformations needed - no space for offsetting one against 

the other

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

• Global annual investments in low-carbon energy technologies overtake 
fossil investments already by around 2025
– Bulk of investments: renewable energy, in particular wind and solar

• Gap between current investment patterns and 1.5 consistent 
investment patterns

• For a transformation without creating stranded assets: 
– address presently underinvested assets (e.g. infrastructure & 

buildings) 
– redirect financial flows in a timely manner

Major shift in investments needed Benchmarks from Mitigation Pathways
IEA B2DS Scenario– Proxy for PA 1.5 Scenario

Regional Mitigation pathways  -
Benchmarks: Decarbonise Power by 2050, 50% decarbonised by 
2030 

ASEAN PA pathway: Electrification is key for end 
use sectors -> potential for Renewable Energy
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Policy not yet aligned with urgent need to 
phase-out coal in power generation

Emissions from coal need 
to be effectively zero by

Emissions from coal need to 
be effectively zero by

2050

2030
Emissions from coal need to 
be effectively zero by

2040

Governments that continue with major 
thermal coal expansion:

Governments that have decided to phase-out 
coal, but need further steps for 
implementation:

Governments still wedded to a coal-fired 
future, but the reality on the ground is 
renewables:

Policy actions to power past coal are on the 
rise…

The Powering Past Coal Alliance 
• Supports phase out 2030 in OECD and 2050 in 

rest of world

• Led by Canada and the UK, 30 countries, 22 

sub-national governments and 28 businesses 

and organizations joined

The new South African 
government released new 

energy plan that shifts away 
from coal. 

It aims to decommission a total of 35 

GW (of 42 GW currently operating) of 

coal generation capacity from state-

owned coal and utility giant Eskom by 

2050.

Germany’s  “Coal 
Commission” reached 

agreement on coal phase-out 
The Commission recommended a full 

phase-out of coal from the electricity 

system by 2038. Government is 

working on regulations to implement 

phase-out and announced plans to 

join PPCA

Chile announced an end to 
coal and is discussing a plan 

to implement it
It will not build any new coal-fired 

power-plants and will develop a plan 

to phase out coal. Goal: 70% of power 

from renewables by 2050. 

Japan China
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REGIONAL potential CO2  emissions from existing and planned coal 
capacity against least-cost pathways.

CHINAEU

OECD REST OF THE WORLD

PARIS AGREEMENT Least Cost Pathway 
Hold warming well below 2°C, 1.5°C

CANCUN AGREEMENTS Least Cost Pathway 
Hold warming below 2°C

Source: IIASA/Joeri Rogelj, GCPT, own calculations

CURRENT COAL CAPACITY

PLANNED COAL CAPACITY

ANNOUNCED 
COAL CAPACITY

�1

China and India have 
recently put 68 GW of 

planned coal-plant 
construction on hold 

However, coal-based power 
generation still increased 
2,6% between 2017-18, 

reaching 10.116 TWh (38% 
of total generation)
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Coal plants expansion plans and emission implications 

Country Planned 
growth coal 

capacity

Planned capacity as 
share of global 

planned expansion

India 21% 15.55%

Vietnam 183% 11.97%

Indonesia 62% 7.29%

Bangladesh 320% 5.05%

Pakistan 236% 3.25%

Philippines 78% 2.59%

Thailand 57% 0.99%

Cambodia 471% 0.69%

Myanmar 3188% 0.42%

Malaysia 9% 0.33%

Laos 32% 0.16%

Sri Lanka 0% 0.00%

Countries in SA and SEA account for half of the planned 
expansion of the global coal power. India, Vietnam, and 
Indonesia alone account for over 30% of this planned 
expansion, but an important share of these plans comes from 
emerging economies whose energy systems have not 
depended on coal in the past. 

High risk of:
• Failing PA targets by large margin
• Massive stranded assets 

South East Asia: coal expansion highly 
inconsistent with Paris Agreement benchmarks

• Rapid expansion of coal capacity

• highly inconsistent with the PA 
benchmarks

• IEA BT2DS pathway: phase out by 2040

Rapid increase in GHG emissions from coal historically 
needs to be stopped and reversed

• Emissions from coal rose by 8.5% and 18% year-on-year between 1990 and 2017 in 
South-East and South Asia respectively

• Major drivers include population growth and rapid rural-urban shifts
• Coal use in the power sector will need to peak in the near future, decline rapidly, and 

be fully phased-out by 2040

Benchmarks from coal based power generation
Regional benchmarks – India, ASEAN 
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1.5 pathways: Natural Gas for electricity 
generation will also need to be phased out

Opportunities for Sustainable 
Development

Investing in coal increases risks

• New coal capacity increases dependency on 
energy imports for countries with limited 
domestic production& resources

• Additional investments in coal-related 
infrastructure (e.g. mining and transport) in 
also risk being stranded. 

• New RE capacity already cheaper than new 
coal-fired capacity (LCOE) basis in many 
countries in the region

• Huge externalities associated with coal, such 
as air, soil and water pollution.

Redirecting resources currently planned for coal fleet expansion to renewable energy
deployment can not only result in substantial emissions reductions compared to a
BAU scenario, but also could reduce substantially the capital at risk of stranding,
while ensuring that the growing energy needs of these regions is met, in a sustainable
and affordable manner.

Investing in coal power = throwing 
good money after bad

• In particular shift to renewable energy electricity and 
electrification of mobility

• Other social and technical innovations transforming urban and
transport infrastructure underway

• These transformations need to be accelerated

• Challenges for other transformations need to be addressed
early, e.g. industry, aviation

• Need for coherent long-term planning

Some transformations well underway …
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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 

Decreasing costs of renewables in SA, SEA

• Despite comparable levels of solar 

radiation, the costs of PV differ 
significantly between different 

countries in SA and SEA regions. 

• The Levelised Cost of Electricity 
(LCOE) of solar has seen a dramatic 

decline in India in the recent past.

• SEA: 39% decrease on 2012 values, 

in 2016 the LCOE for PV in South 
East Asia was one of the highest in 

the world, 90% higher than in the 

rest of Asia (Source: IRENA).

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

ü enabling deployment policies,

ü reducing capital costs through 

tax and duty exemptions,

ü reducing “soft costs” 

(licencing, permitting, grid 
connection and acquisition)

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

Beyond IEA – faster uptake of Renewable Energy Sustainable Development Co-benefits of energy system 
transformation
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Sustainable Development Co-benefits of energy system 
transformation in SEA / SA

Energy security and energy independence: 

Import dependence and financial burden
• Strong increase in energy demand exceeds domestic fossil fuel resources in many 

Asian countries. E.g. Vietnam turned from coal exporter to (net) importing country. 
• Several countries also depend on electricity imports from neighboring countries (e.g. 

Bangladesh importing from India). 

à RE can reduce dependency on imports and vulnerability to market price volatilities 
and geopolitics. 

Reliability of energy
• Many countries in the regions suffer from frequent power outages, affecting 

businesses and households and leading to partly substantial economic losses. 

Sustainable Development Co-benefits of energy system 
transformation in SEA / SA

Energy access: 
• Despite substantial progress in expanding modern energy access, almost 65 million 

people in SEA and nearly 400 million people SA still lack access to electricity and over 
1 billion people lack access to clean cooking possibilities (mainly rely on traditional 
bioenergy). 

à Decentralized (off-grid) RE solutions provide opportunities especially for challenging 
locations (remote islands or deep forest areas). 

• Positive examples: micro-hydro in Indonesia, Malaysia and Myanmar, solar home systems in 
Cambodia and solar/wind/diesel hybrid island mini-grids in Indonesia and the Philippines.

à Synergies with SDG7 ‘clean and affordable energy for all’ and other SDGs: 
• SDG 4 (education): Improved lighting and cooking possibilities can allow studying without 

daylight and reducing time required for collecting fire wood. 
• SDG 3 (health): Clean cooking and lighting technologies reduces exposure to health 

damaging indoor air pollution.
• SDG 5 (gender equality): Household work (collecting fire wood, cooking) if often 

responsibility of women/girls.

Sustainable Development Co-benefits of energy system 
transformation in SEA / SA

Air pollution, health, environmental degradation:

• In 2015, more than 1.9 million premature deaths in SEA have been attributed to 
outdoor air pollution (Lancet, 2017). 

• Indoor air pollution is also high in some countries where people rely largely on 
traditional biomass for cooking, lighting and heating, especially in rural areas. The 
WHO estimates that in 2016 over 100 000 premature deaths in Bangladesh can be 
attributed to household air pollution, over 130,000 in Indonesia, 86 000 in the 
Philippines, and over 1 million in India (World Health Organisation, 2018).

• External cost of air pollution for ASEAN countries in 2014 was estimated to be 167 
billion USD (IRENA & ACE, 2016); projections foresee external costs related to air 
pollution stemming from the combustion of fossil fuels across the region to increase 
by 35%, to an average of 225 billion USD each year, by 2025 (International Renewable 
Energy Agency (IRENA), 2018). 

• Modeling estimates suggest that the benefits of reduced air pollution could 
outweigh climate change mitigation costs in Asia (Markandya et al., 2018, Xie et al., 
2018).  

Sustainable Development Co-benefits of energy system 
transformation in SEA / SA

Economic prospects and green jobs:
• Southeast Asia alone expects about 68 million new entrants to the labour

force by 2025 (International Renewable Energy Agency (IRENA), 2018). 

• With construction and maintenance of most renewable energy technologies 
being more labour intensive and localised, they offer opportunities for 
economic prospects and employment for a growing population. 
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Sustainable Development Co-benefits of energy system 
transformation in SEA / SA: Coal phase out 

Left: Current (2011) and projected (2030) coal-related premature deaths due to 
emissions of coal power plants located in South East Asia. 
Right: 2030 coal-related mortality by contributions from domestic and 
transboundary sources. For China and Rest of East Asia, only impacts from 
transboundary pollution, no national power plants included.
Source: Adapted from Koplitz et al. (2017)

Sustainable Development Co-benefits of energy system 
transformation in SEA / SA: Coal phase out 

Water: 
• One of the most water-intensive forms of power generation (lifecycle):

Water consumption of a 1000 MW coal power plant = water consumed by about half a 
million people in a whole year (Greenpeace, 2015b).

• Water contamination caused by mining, toxic wastewater from coal processing, and 
disposing of coal ash after combustion and acid rain. 

• Cooling water needs can increase water scarcity. 79% of India’s new energy capacity is 
expected to be installed in areas that already suffer from water stress (IRENA, 2017b).

• Power outages due to water-related shut down. In India, disruptions related to water 
shortages between 2013 and 2016 resulted in large financial losses of over 1.4 billion 
USD in total potential revenue from electricity sales (Luo & Krishnan, 2018), not 
accounting for the negative impacts on affected industry and households. 

Land use and soil quality:
• Soil contamination due to combustion residuals and soil acidification caused by acid 

rain leading to leaching processes, aggravating the contamination of cultivated food. 
• Direct competition for land: Estimates suggest that Vietnam’s original Power 

Development Plan VII would have required an toxic dump site the size of almost 40% of 
the area of Singapore to dispose the amount of coal ash (Ha-duong et al., 2016).

Paris Agreement – LTS and NDC 
update Opportunities and 
Challenges

Developing a LTS is an opportunity for countries
• to address the need for systemic and transformational change in 

all economic sectors
• to integrate these changes with sustainable development goals
• by implementing the following key elements:

Opportunities - findings of IPCC SR15

Develop strategies
and benchmarks for 
sectoral 
transformations
ü in line with global 

pathway 
benchmarks

ü enhancing 
synergies: SDG, 
adaptation, other  

Implement robust policies:
ü remove fossil fuel 

subsidies
ü introduce effective 

carbon pricing
ü complemented by 

policies to manage 
structural change and 
achieve equity and 
social justice

ü Adopt a whole-
economy approach, 

ü engaging actors, 
ü implementing 

monitoring and 
evaluation processes

ü enable an effective 
learning process 

ü enable ratcheting up 
mitigation action
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Types of NDCs cause uncertainty in estimated 
aggregate mitigation effect of NDCs

• Use of intensity 
targets and 
targets relative 
to BAU in NDCs 
undermines 
transparency of 
outcome (blue 
and purple)

• Makes tracking 
progress 
increasingly 
difficult

Ongoing analysis at PIK

Incremental improvements on current NDCs do 
not get us to 1.5°C even if applied globally

3°C
2.9°C
2.8°C
2.7°C

2.3°C

2°C

<1.5°C

Global total GHG emissions
(excl. LULUCF, marine, aviation) Warming by 2100

Emission pathways for the various scenarios for the 
emission excluding LULUCF, marine and aviation 
emissions – ASIA region

2030 2030 & 2050 • NDCs and current policies are not sufficient to reach 
1.5°C. Strongly enhanced NDCs and LTSs are needed 
by 2020.

• We are at a critical window of opportunity for 
increased climate action and ambition.

• Incrementalism risks the Paris Agreement goal 
slipping out of reach
• A long-term and whole-economy view is essential
• Full transformation is needed across all sectors

• There is room for substantial NDC updates (and not 
incremental) 

• Both NDC ambition and actual policy 
implementation is important (not one OR the other)

Conclusions - I
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Conclusions  II – NDC enhancement in SA, SEA

• South and South East Asia are among the world’s most vulnerable regions 
- > important to contribute to limit global warming to 1.5

• South and South East Asia have vast renewable energy potential.

• Benchmarks: To meet both sustainable development goals and the goals of the 
Paris Agreement:
– decarbonise their energy systems by 2050, mainly through a rapid increase of 

renewable energy use.
– Achieve a 50% share of decarbonised electricity generation by 2030 and 

100% by 2050 needs to and can be achieved both in South Asia and South 
East Asia.

– Phase out coal for power generation by 2040

• There is significant scope for enhanced NDC ambition to align with Paris 
Agreement and SDGs
– Enhance uptake of Renewable Energy
– develop an ambitious long-term strategy towards 100% renewable energy
– Develop strategy for electrification of end-use sectors 
– align energy future with the goals of the Paris Agreement
– and reap benefits for sustainable development. 

Thank you! 
www.climateanalytics.org


