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Global warming of 1.5° C

An IPCC special report on the impacts of global warming of
1.5° C above pre-industrial levels and related global green-
house gas emission pathways, in the context of strengthening
the global response to the threat of climate change,
sustainable development, and efforts to eradicate poverty
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An evolving international landscape
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Increasing diversity of actors and approaches to mitigation
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Close linkages between climate change mitigation, adaptation and
development pathways
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Increasing diversity of analytic frameworks from multiple disciplines
including social sciences
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1. Introduction and Framing
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_ . 6. Energy systems 13. National and sub-national policies
2. Emissions trends and drivers . C e
3 At o+ b 7. Agriculture, Forestry, and Other Land and institutions
. Mitigation pathways compatible
9 2 : 4 Use (AFOLU) 14. International cooperation

with long-term goals

8. Urban systems and other settlements
4. Mitigation and development % 15. Investment and finance

pathways in the near- to mid-term 9. Buildings 16. Innovation, technology development

10. Transport and transfer
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11. Industry 17. Accelerating the transition in the

5. Demand, services and social aspects context of sustainable development
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The solid line indicates central estimate of emissions trends. The shaded area indicates the uncertainty range.



GHG emissions (G100, -eq yr-')
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a. Global net anthropogenic GHG emissions by region (1990-2019)
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b. Historical cumulative net anthropogenic CO, emissions ¢. Net anthropogenic GHG emissions per capita
per region (1850-2019) and for total population, per region (2019)
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= Limit warming to 2°C (>67%) or return warming to
1.5°C (>50%) after a high overshoot, NDCs until 2030

= Limit warming to 2°C (>67%)

— Limit warming to 1.5°C (>50%) with no or limited overshoot

k-1 Past GHG emissions and uncertainty for 2015 and 2019

(dot indicates the median)



GHG emissions reductions

p50 Global Mean Surface Air GHG emissions 2019
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st stry ansport Buildings
Sf.,r;':;'ﬁﬁilfé Nutrition Manufactured products  Mohility Shelter
M Socio-cuttural factors B Socio-cultural factors
Dietary shift {shifting to balanced, Shift in demand towards Teleworking or Social practices resulting
sustainabla healthy diets), sustainable consumption,  telecommuting; active in enargy saving; lifestyle
avoidance of food waste such as intensive usa mobility through and behavioural changes
and over-consumption of longer-lived walking and cycling
repairable products
M infrastnucture use B Infrastructure use
Choice architacture' and Networks established Public transport; shared Compact cities;
information to guide dietary for recycling, repurposing,  mohility; compact cities; rationalization of living
chaices; financial incentives; remanufacturing and spatial planning floor space; architectural
waste management; reuse of metals, plastics design; urban planning
recycling infrastructure and glass; laballing low- {e.q., green roof, coal
emissions materials roof, urban green
and products spaces atc.)
I End-use technology adoption End-use technology adoption
Currently estimates are not Green procurament to Electric vehicles; Energy efficient
available (for lab-based meat and access material-efficient shift to more building envelopes
similar options — no guantitative products and services; efficient wehicles and appliances;
literature available, overall potential access to energy-affident shift to renewables
considered in socio-cultural factors) and C0; neutral materials
Total emissions 2050; Mean ---- [EA-STEPS — IP_Modact
] 5 . - .
S AFOLU Total emissions 2050 I Emissions that cannot be
B Direct reduction of food I socio-cultural factors S“Uld‘?{; UTdTEdUC'Ed through
icci i emand-side options are
related emissions, excluding B rfrastructure use w bEUP i
reforestation of freed up land - rR—— assumed to be addresse
{0 End-use technology by supply-side options

adoption

c. Electricity: indicative impacts
of change in service demand

15 I'-
10 l-

Electricity

W Additional electrification (+60%)
Additional emissions from increased
electricity generation to enable the
end-use sectors’ substitution of alectricity
for fossil fuels, a.g. via heat pumps and
electric cars {Table SM5.3; 6.6}

Industry
! Land transpart
M Buildings
M Load management?

Demand-side
measures
—713%

Reduced emissions through demand-sida
mitigation opticns (in end-use sectors:
buildings, industry and land transport)
which has potential to reduce

electricity demand?

I /.dd. electrification
Industry
Land transport
B tuildings
I |02d management



Energy

AFOLU

Buildings

228 &= (1) (Figure SPM.7)

Mitigation options

Wind energy

Solar enargy

Bipelectricity

Hydropower

Geothermal energy

Muclear enargy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CH, emission from coal mining
Reduce CH, emission from oil and gas

Carbon sequestration in agriculture

Reduce CH, and N,0 emission in agriculture
Reduced conversion of forests and other ecosystems
Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management

Reduce food loss and food waste

Shift to balanced, sustainable healthy diets

Avoid demand for energy services

Efficient lighting, appliances and equipment
Wew buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock

| Enhanced use of wood products

Potentlal contribution to net emission reduction, 2030 (GtCO,eqyr-)
0 2 4 6




B2y ZtEach () (Figure SPM.7)

Potentlal contribution to net emission reduction, 2030 (GtCO,eqyr-)

Transport

Industry

Other

Mitigation options

Fuel-efficient light-duty vehicles
Electric light-duty vehiclas

Shift to public transportation

Shift to bikes and e-bikes
Fuel-efficient heavy-duty vehicles
Electric heavy-duty vehicles, indl. buses
Shipping — efficiency and optimisation
Aviation — energy efficiency

Biofuels

Energy efficiency

Material efficiency

Enhanced recycling

Fual switching (electr, nat. gas, bio-energy, H,)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

Reduction of non-CO, emissions

Reduce emission of fluorinated gas
Reduce CH, emissions from solid waste
Reduce CH, emissions from wastewater

4 6

Net lifetime cost of options:

I Costs are lower than the reference
= 020 (USD tCOs-2q)

B 20-50 (USD tCO:-eq”)

I 50-100 (USD tCO:-eq”)

B 100200 (USD tCO;-eq-)

| Cost not allocated due to high
variability or lack of data

—— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty
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Sustainable Development Goals
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#= Tt SDGs &4 (Figure SPM.8)
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Relation with Sustainable Development Goals
F 2 3 4 5 & 7 8 95 NN 2 MH B W

Sectoral and system mitigation options Chapter source

[ Wind energy 5 = | BEEB Sections 6.4.2, 6.7.7
g | Solar energy , - | - | B B Sections 6.4.2, 6.7.7
i Bioenergy N0 - - | - - | Sections 6.4.2,12.5, Box 6.1
2 | Hydropower ! [« | [« W« | Section 6.4.2
Ef Geothermal energy [« |  « | Section 6.4.2
| Nuclear power [« | [—l | B Ba Section 6.4.2, Figure 6.18
L Carbon capture and storage (CCS) B [« | Section 6.4.2, 6.7.7
o= [ Carbon sequestration in agriculture’ ‘ [« | [« | Sections 7.3,7.4,76
;g Reduce CH, and N,0 emission in agriculture 5 Section 7.4
g % Reduced conversion of forests and other ecosystems? | [E [« | B B B | secion7.4
=] ; Ecosystem restoration, reforestation, afforestation i B B ] : Section 7.4
%T'E Improved sustainable forest management : [« W +] B (o | - | Section 7.4
‘—é‘ i Reduce food loss and food waste : + i Section 7.5
'5-& Shift to balanced, sustainable healthy diets | B HE ] Section 7.4
< = | Renewables supply’ N -F-0- oo oo Section 7.6
« | Urban land use and spatial planning 5 B BEEEggn Sections 8.2, 8.4, 8.6
£ | Elecrification of the urban energy system | [« | BEa Sections 8.2, 8.4, B.6
E- District heating and co)olmg networks : Sections 8.2, 8.4, 8.6
E Urban green and blue infrastructure [ - | Sections 8.2, 8.4, 8.6
S | Waste prevention, minimisation and management ; [« | - | - | Sections 8.2,8.4,8.6
| Integrating sectors, strategies and innovations 5 Sections 8.2, 8.4, 8.6
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