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Outline

Where do greenhouse gas (GHG) emissions come from?
What actions can we take in different sectors to reduce GHGs?

What macro-level strategies do we have to enable these actions?
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Source: [IPCC AR6 WG3 SPM 2022]

Global net anthropogenic emissions have continued to rise across all major groups of greenhouse gases.

a. Global net anthropogenic GHG emissions 1990-2019 ®
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The solid line indicates central estimate of emissions trends. The shaded area indicates the uncertainty range.

Figure SPM.1 | Global net anthropogenic GHG emissions (GtCO;-eq yr-') 1990-2019. Global net anthropogenic GHG emissions include CO, from fossil fuel
combustion and industrial processes (CO,-FFI); net CO, from land use, land-use change and forestry (CO,-LULUCF)?; methane (CH,); nitrous oxide (N,0); and fluorinated
gases (HFCs, PFCs, SF, NF;).5 Panel a shows aggregate annual global net anthropogenic GHG emissions by groups of gases from 1990 to 2019 reported in GtCO,-eq
converted based on global warming potentials with a 100-year time horizon (GWP100-AR6) from the IPCC Sixth Assessment Report Working Group | (Chapter 7).
The fraction of global emissions for each gas is shown for 1990, 2000, 2010 and 2019; as well as the aggregate average annual growth rate between these decades.
At the right side of Panel a, GHG emissions in 2019 are broken down into individual components with the associated uncertainties (90% confidence interval) indicated by
the error bars: CO,-FFl +£8%; CO,-LULUCF +£70%; CH, +30%; N,O +60%; F-gases +30%; GHG +11%. Uncertainties in GHG emissions are assessed in Supplementary
Material 2.2. The single-year peak of emissions in 1997 was due to higher CO,-LULUCF emissions from a forest and peat fire event in South East Asia. Panel b shows
global anthropogenic CO,-FFI, net CO,-LULUCF, CH,, N;O and F-gas emissions individually for the period 1990-2019, normalised relative to 100 in 1990. Note the
different scale for the included F-gas emissions compared to other gases, highlighting its rapid growth from a low base. Shaded areas indicate the uncertainty range.
Uncertainty ranges as shown here are specific for individual groups of greenhouse gases and cannot be compared. The table shows the central estimate for: absolute
emissions in 2019; the absolute change in emissions between 1990 and 2019; and emissions in 2019 expressed as a percentage of 1990 emissions. {2.2, Figure 2.5,
Supplementary Material 2.2, Figure T5.2}



Greenhouse gas emissions by sector

Energy
supply
(indirect)

Total: 59 Gt CO,-eq
(2019)

Figure data based on [IPCC AR6 WG3 SPM 2022]. Percentages shown do not add to exactly 100% due to rounding to two significant figures.



A new sector?
Impacts from Al computation & hardware
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Data center electricity demand is rapidly growing

Global electricity demand from data centres, Al, and cryptocurrencies, 2019-2026
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Masanet, Eric, et al. "Recalibrating global data center energy-use estimates." Science (2020) [right] Source: IEA, “Electricity 2024: Analysis and forecast to 2026” 7



World Greenhouse Gas Emissions in 2021 (Sector | End Use | Gas)
Total: 50 GtCO2e

Sector/Subsector

C02 736%
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CH4  177%

N20 6.2%

f-Gases 2.6%

K
Source: Climate Watch, based on raw data from IEA (2022), GHG Emissions from Fuel Combustion; modified by WRI. Q;g;? WORLD RESOURCES INSTITUTE

Source: https://www.wri.org/data/world-greenhouse-gas-emissions-2021
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Annual CO, emissions by world region Curviond

Emissions from fossil fuels and industry® are included, but not land-use change emissions®. International aviation
and shipping are included as separate entities, as they are not included in any country's emissions.
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Data source: Global Carbon Budget (2025) OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Fossil CO; emissions This refers to the carbon dioxide released when burning fossil fuels or from certain industrial activities.

Burning fossil fuels — coal, oil, and gas — produces CO, during transport (cars, trucks, planes), electricity generation, heating, and energy use in
industry. This also includes flaring, which is the burning of extra gas during oil and gas extraction.

Some industrial processes also release CO.,. This happens especially in cement and steel production, where chemical reactions (unrelated to burning
fuel) produce carbon dioxide.

These figures don't include CO, emissions from changes in land use, like deforestation or reforestation.

2. Land-use change emissions Land-use change emissions are the carbon dioxide (CO;) released or removed when land use changes.

They mostly come from deforestation, forest degradation, turning forests or other ecosystems into cropland or pasture, and draining peatlands. When
vegetation is cleared or burned, the carbon stored in plants and soil is released as CO,.

Land-use change can also remove CO; from the atmosphere when vegetation grows back, for example, when forests regrow. This can lead to negative
emissions in the data.

In scientific and policy discussions, these emissions are sometimes grouped under the broader term "LULUCF" (land use, land-use change, and
forestry).

These estimates are uncertain because they depend on limited data and assumptions about land cover, how much carbon is stored in ecosystems, and
how land is managed

They are separate from fossil CO, emissions from burning fossil fuels and certain industrial processes.

Source: hitp

Annual greenhouse gas emissions by world region, 1850 to 2024

Greenhouse gas emissions® include carbon dioxide, methane and nitrous oxide from all sources, including
land-use change®. They are measured in tonnes of carbon dioxide-equivalents® over a 100-year timescale.
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Data source: Jones et al. (2025) OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Greenhouse gas emissions A greenhouse gas (GHG) is a gas that causes the atmosphere to warm by absorbing and emitting radiant energy.
Greenhouse gases absorb radiation that is radiated by Earth, preventing this heat from escaping to space.

Carbon dioxide (CO) is the most well-known greenhouse gas, but there are others including methane, nitrous oxide, and in fact, water vapor.
Human-made emissions of greenhouse gases from fossil fuels, industry, and agriculture are the leading cause of global climate change.
Greenhouse gas emissions measure the total amount of all greenhouse gases that are emitted. These are often quantified in carbon dioxide
equivalents (CO.eq) which take account of the amount of warming that each molecule of different gases creates.

2. Land-use change emissions Land-use change emissions are the carbon dioxide (CO,) released or removed when land use changes.

They mostly come from deforestation, forest degradation, turning forests or other ecosystems into cropland or pasture, and draining peatlands. When
vegetation is cleared or burned, the carbon stored in plants and soil is released as CO,.

Land-use change can also remove CO, from the atmosphere when vegetation grows back, for example, when forests regrow. This can lead to negative
emissions in the data.

In scientific and policy discussions, these emissions are sometimes grouped under the broader term "LULUCF" (land use, land-use change, and
forestry).

These estimates are uncertain because they depend on limited data and assumptions about land cover, how much carbon is stored in ecosystems, and
how land is managed.

They are separate from fossil CO, emissions from burning fossil fuels and certain industrial processes.

3. Carbon dioxide equivalents (CO,eq) Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse gas
emissions, researchers express them in “carbon dioxide equivalents” (CO.eq). This takes all greenhouse gases into account, not just CO,.

measures the amount of warming a gas creates compared to CO,. CO; is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of
that gas would generate ten times the warming effect as one kilogram of CO,.

Carbon dioxide equivalents are calculated for each gas by multiplying the mass of emissions of a specific greenhouse gas by its GWP factor.

This warming can be stated over different timescales. To calculate CO,eq over 100 years, we'd multiply each gas by its GWP over a 100-year
timescale (GWP100).

Total greenhouse gas emissions - measured in CO,eq - are then calculated by summing each gas' CO,eq value.
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CO, emissions per capita

Carbon dioxide (CO,) emissions from burning fossil fuels and industrial processes’. This includes emissions from
transport, electricity generation, and heating, but not land-use change®.
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Data source: Global Carbon Budget (2025); Population based on various sources (2024)
OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Fossil CO, emissions This refers to the carbon dioxide released when burning fossil fuels or from certain industrial activities.

Burning fossil fuels — coal, oil, and gas — produces CO, during transport (cars, trucks, planes), electricity generation, heating, and energy use in
industry. This also includes flaring, which is the burning of extra gas during oil and gas extraction.

Some industrial processes also release CO,. This happens especially in cement and steel production, where chemical reactions (unrelated to burning
fuel) produce carbon dioxide.

These figures don't include CO, emissions from changes in land use, like deforestation or reforestation.

2. Land-use change emissions Land-use change emissions are the carbon dioxide (CO.) released or removed when land use changes.

They mostly come from deforestation, forest degradation, turning forests or other ecosystems into cropland or pasture, and draining peatlands. When
vegetation is cleared or burned, the carbon stored in plants and soil is released as CO,.

Land-use change can also remove CO, from the atmosphere when vegetation grows back, for example, when forests regrow. This can lead to negative
emissions in the data.

In scientific and policy discussions, these emissions are sometimes grouped under the broader term "LULUCF" (land use, land-use change, and
forestry).

These estimates are uncertain because they depend on limited data and assumptions about land cover, how much carbon is stored in ecosystems, and
how land is managed.

They are separate from fossil CO, emissions from burning fossil fuels and certain industrial processes.
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Importance of
sustainable
development

Source: [IPCC AR6 WG3 TS 2022]
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Figure TS.1 | inable devel s fulfilling the Sustainable Development Goals. The graph shows global average per-capita GHG
emissions (vertical axis) and relative ‘Historic Index of Human Devel " (HIHD) levels (horizonal) have increased globally since the industrial revolution (grey line).

The bubbles on the graph show regional per-capita GHG emissions and human development levels in the year 2015, illustrating large disparities. Pathways towards fulfilling the
Paris Agreement (and SDG 13) involve global average per-capita GHG emissions below about 5 tCO;-eq by 2030. Likewise, to fulfil SDGs 3, 4 and 8, HIHD levels (see footnote 7
in Chapter 1) need to be at least 0.5 or greater. This suggests a ‘sustainable development zone’ for year 2030 (in pale brown); the in-figure text also suggests a ‘sustainable
development corridor’, where countries limit per-capita GHG emissions while improving levels of human develop over time. The emphasis of path into the inabl
development zone differ (dashed brown arrows), but in each case transformations are needed in how human development is attained while limiting GHG emissions.
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Outline

Where do greenhouse gas (GHG) emissions come from?
What actions can we take in different sectors to reduce GHGs?

What macro-level strategies do we have to enable these actions?
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Climate change mitigation

Mitigation: Reducing or preventing GHG emissions

Energy
supply
(indirect)

Total: 59 Gt CO,-eq
(2019)

Figure data based on IPCC AR6 WG3 Report (2022). Percentages shown do
not add to exactly 100% due to rounding to two significant figures.
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Climate change mitigation

Mitigation: Reducing or preventing GHG emissions

Energy
supply

Sectors (indirect)
Energy supply |
Transportation
Buildings
Industry
Agriculture
Forestry

Other land use
CO, removal

Total: 59 Gt CO -eq
(2019)

Figure data based on IPCC AR6 WG3 Report (2022). Percentages shown do X4
not add to exactly 100% due to rounding to two significant figures. 14



Climate change mitigation

Mitigation: Reducing or preventing GHG emissions

Sectors
Energy supply
Transportation
Buildings
Industry
Agriculture
Forestry

Other land use
CO, removal

Energy-related emissions




Mitigation: Energy-related emissions

Conceptual framework based on Kaya identity:

service

energy

GHG emissions = population x
population

X

service

GHG emissions

energy

|
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Mitigation: Energy-related emissions

Conceptual framework based on Kaya identity:

service energy GHG emissions
GHG emissions = population x X X

population service energy

Reducing consumption

Reduce number of miles driven

Example: Passenger cars » Individual change: Move closer to work
Service = vehicle-kilometers » Systemic change: Dense urban areas
b

Increase passengers per trip and vehicle

related sectors Systemic changes & structural improvements
17



Mitigation: Energy-related emissions

Conceptual framework based on Kaya identity:

service energy GHG emissions
GHG emissions = population x X X
population service energy
Improving efficiency

Example: Passenger cars Improve vehicle efficiency (e.g., fuel economy)

Service = vehicle-kilometers Drive more efficiently

sl Switch to other transport modes (e.g., bikes)

General energy- Efficient end-use technologies

related sectors Efficient generation technologies
18



Mitigation: Energy-related emissions

Conceptual framework based on Kaya identity:

service energy GHG emissions
GHG emissions = population x X X

population service energy

Switching to clean energy

Switch to battery electric vehicles (powered by
Example: Passengercars  ; ¢|ean grid)

Service = vehicle-kilometers
S Switch to alternative clean fuels (e.g.,
electrofuels, solar fuels, hydrogen)

General energy- Electrify & switch to low-carbon power

related sectors Replace fossil fuels with clean alternative fuels

19



More than one-third of global electricity comes from
low-carbon sources; but a lot less of total energy does

Oil __Solar

| . 27%

3.1% \/;/gl/cj —— Other renewables*
. 2.5%

Electricity

only
Fossil fuels: 63.3% . Low-carbon: 36.7%_____,
(in 2000 it was 64.8%) ) (in 2000 it was 35.2%)
Fossil fuels: 84.3% ~Low-carbon: 15.7%.,
(in 2000 it was 86.1%) (in 2000 it was 13.9%)

Total energy

(electricity, transport & heat)

Nuclear — Other renewables*
4.3% 99
Hydropower Biofuels
6.4% 0.7%
Wind Solar
*Includes geothermal, biomass, wave and tidal. It does not include traditional biomass which can be a key energy source in lower income settings. 2.2% 1.1%
OurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Our World in Data based on BP Statistical Review of World Energy (2020). Based on the primary energy and electricity mix in 2019. Licensed under CC-BY by the author Hannah Ritchie.

Source: hitps://ourworldindata.org/low-carbon-electricity
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Mitigation: Energy-related emissions

Conceptual framework based on Kaya identity:

service energy GHG emissions
GHG emissions = population x X X
population service energy
Reducing consumption Switching to clean energy

Improving efficiency

21



Climate change mitigation

Mitigation: Reducing or preventing GHG emissions

Sectors
Energy supply
Transportation
Buildings
Industry
Agriculture
Forestry Land use (AFOLU) emissions
Other land use _
CO, removal

Energy-related emissions




Mitigation: Land use emissions

a. AFOLU global trends in GHG emissions and removals

GHG emissions result from (e.g.) R
— : : ' LULUCF (CO,)
> Land use changes (forests, et Fementation CH)
{:]N Managed soils and pasture (CO,, N,0)
p eatl a n d S 9 etC.) ? Rice cultivation (CH,)
> . % 5 |:| Manure management (N,0, CH,)
L I Vesto C k % I:‘ Synthetic fertilizer application (N,0)
> Fe rti lize r u Se | I:' Biomass burning (CH,, N,0)

> Crop cultivation practices

b. AFOLU regional trends in GHG emissions and removals

Africa AU, JP,NZ E.Asia E.E. & W.C. Asi: Europe Latin Am. Middle E. N. America S.Asia S.E. Asia

Complex to assess effects of
interventions

> Natural systems are in
complex carbon cycle

> Interactions between climate S o P—E 4{ i [
S SN FESS SO S5 S
system, natural factors, SRR S S e e

Figure 7.3 | Subdivision of the total AFOLU emissions from Table 7.1 by activity and gas for the period 1990 to 2019. Positive values are emissions from land

S S s 5
SO C i O ec O n 0 m i C fa Ct O rs to atmosphere, negative values are removals. Panel A shows emissions divided into major activity and gases. Note that ‘biomass burning" is only the burning of agriculture

B S
residues in the fields. The indicated growth rates between 1990-2000, 2000-2010, 2010-2019 are annualised across each time period. Panel B illustrates regional emissions
in the years 1990, 2000, 2010, 2019 AFOLU CO, (green shading) represents all AFOLU CO, emissions. It is the mean from three bookkeeping models (Hansis et al. 2015;
. Houghton and Nassikas 2017; Gasser et al. 2020) as presented in the Global Carbon Budget (Friedlingstein et al. 2020) and is not directly comparable to LULUCF in NGHGIs
F| gu re source: [I PCC AR6 WG 3 AFO LU 202 2] (Section 7.2.2). Data on CH,4 and N,0 emissions are from the EDGAR database (Crippa et al. 2021). See Sections 7.2.2 and 7.2.3 for comparison of different datasets. All values

expressed are as CO,-eq with GWP100 values: CH, = 27, N,0 = 273.

GHG Emissions (GtCO -eq yr)

e e ,
PHOLO HO OO H OO o
ST SN S I
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Example mitigation strategies: Land use

Natural systems Agriculture
Prevent deforestation Improve land mgmt.
Preserve peatlands and Reduce fertilizer use

coastal wetlands Reduce cows & ruminants

Protect biodiversity Improve cultivation

Protectindigenousrights | practices

Monitoring: E.g., via remote sensing

See also: [IPCC AR6 WG3 AFOLU 2022]

Demand-side measures
Reduce losses in food
supply chain

Dietary change

Change wood
procurement practices

24



Climate change mitigation

Mitigation: Reducing or preventing GHG emissions

Sectors
Energy supply
Transportation
Buildings
Industry
Agriculture
Forestry Land use (AFOLU) emissions
Other land use
CO, removal “Negative emissions”

Energy-related emissions

25



Mitigation: Negative emissions strategies

Negative emissions strategies remove CO, from the atmosphere

» Carbon capture and storage (CCS): Use sorbents to capture CO,

from exhaust or directly from air
> Related: Bioenergy with carbon capture and storage (BECCS)

> Enhancing natural sinks: Afforestation, reforestation, soil carbon
restoration, peatland restoration, etc.

> Biochar: Pyrolize plant materials & store underground

26



Climate change mitigation

Mitigation: Reducing or preventing GHG emissions

Sectors
Energy supply
Transportation
Buildings
Industry
Agriculture
Forestry Land use (AFOLU) emissions
Other land use
CO, removal “Negative emissions”

Energy-related emissions

27



Many options available now in all sectors are estimated to offer substantial potential to reduce
net emissions by 2030. Relative potentials and costs will vary across countries and in the longer
term compared to 2030.

Potential contribution to net emission reduction, 2030 (GtCO;-eq yr')
0 2 4 6

m— Some mitigation options are

Mitigation options

Bioelectricity
Hydropower - H
B Geotemd ey — alreaady more cost-errective than
E Nuclear energy -
Carbon capture and storage (CCS) . .
ey the prior alternative(s
Reduce CH, emission from coal mining =
L Reduce CH, emission from oil and gas .
[ Carbon sequestration in agriculture
Reduce CH, and N,0 emission in agriculture -
o | Reduced conversion of forests and other ecosystems E M M M
3 opernra e e ers require policy, regulation
Improved sustainable forest management ) )
Reduce food loss and food waste - -
L Shift to balanced, sustainable healthy diets a n d I n n Ova t I O n S u p p O rt
Avoid demand for energy services
.| Efficient lighting, appliances and equipment
£ New buildings with high energy performance
E Onsite renewable production and use
Improvement of existing building stock . " N L N . e o
hanced fwood prod Figure SPM.7 (continued): Overview of mitigation options and their estimated ranges of costs and potentials in 2030. Costs shown are net lifetime
Enhanced use of wood products costs of avoided greenhouse gas emissions. Costs are calculated relative to a reference technology. The assessments per sector were carried out using a common
N . methodology, including definition of potentials, target year, reference scenarios, and cost definitions. The mitigation potential (shown in the herizontal axis) is the
Fuel-efficient light-duty vehicles quantity of net GHG emission reductions that can be achieved by a given mitigation option relative to a specified emission baseline. Net GHG emission reductions are
Electric light-duty vehicles the sum of reduced emissions and/or enhanced sinks. The baseline used consists of current policy (around 2019) reference scenarios from the ARG scenarios database
Shift to public transportation (25/75 percentile values). The assessment relies on approximately 175 underlying sources, that together give a fair representation of emission reduction potentials across
B ; . all regions. The mitigation potentials are assessed independently for each option and are not necessarily additive. (12.2.1, 12.2.2) The length of the solid bars represents
‘é Shift ta bikes and e-bikes the mitigation potential of an option. The error bars display the full ranges of the estimates for the total mitigation potentials. Sources of uncertainty for the cost estimates
2 | Fuel-efficient heavy-duty vehicles include assumptions on the rate of technological advancement, regional differences, and economies of scale, among others. Thase uncertainties are not displayed in
E | Electric heavy-duty vehicles, incl. buses the figure. Potentials are broken down into cost categories, indicated by different calours (see legend). Only discounted lifetime monetary costs are considered. Where
Shipping — effidency and optimisation a gradual colour transiticn is shown, the breakdown of the patential into cost categories is not well known or depends heavily on facters such as geographical location,
PPing o P resource availability, and regional circumstances, and the colours indicate the range of estimates. Costs were taken directly from the underlying studies (mostly in the
Aviation — energy efficiency o ‘ period 2015-2020) or recent datasets. No correction for inflation was applied, given the wide cost ranges used. The cost of the reference technologies were also taken
L Biofuels Net lifetime cost of options: from the underlying studies and recent datasets. Cost reductions through technological learning are taken into account.®
- » [ Costs are lower than the reference ~ When interpreting this figure, the following should be taken into account:
Energy effciency 0-20 (USD tCO-eq7) o . o ) !
Material efficiency [ 20-50 (USD {CO.-eq) - Thf1 lmt\galuur;T po'lemlal is uncertain, as it will depend on the reference technology (and emissions) being displaced, the rate of new technology adoption,
and several other factors.
Enhanced recycling i
g el switching felects . g, bit-energy, Hy) = ?g:_gg ;L('S[S’nggﬁgl) ~ Cost and mitigation potential estimates were extrapolated from available sectoral studies. Actuzl casts and potentials would vary by place, context and time.
B | Feedstack decarbonisation, process change Cost not allocated due to high ~  Beyond 2030, the relative importance of the assessed mitigation options is expected to change, in particular while pursuing long-term mitigation goals, recagnising
| camon capture with utilisation (CCU) and CCS variability or lack of data also that the emphasis for particular options will vary across regions (for specific mitigation options see SPM Sections C4.1, €5.2, C7.3, C8.3 and C9.1).
Cementitious material substitution —  Different options have different feasibilities beyond the cost aspects, which are not reflected in the figure (compare with SPM Section E.1).
; issi +———1 Uncertainty range applies to
L Reduction of non-CO, emissions the total p‘![enl?al cgzmbulion —  The potentials in the cost range USD100-200 tCO;-eq " may be underestimated for some options.
I Reduce emission of fluorinated gas go e_missiun reduction. The ~  Costs for accommodating the integration of variable renewable energy sources in electricity systems are expected to be modest until 2030, and are not indluded
5 o individual cost ranges are also because of complexities in attributing such costs to individual technology options.
< | Reduce CH, emissions from solid waste : : o
s associated with uncertainty

L Reduce CH, emissions from wastewater ~  Cost range categories are ordered from low to high. This order does not imply any sequence of implementation.

~  Externalities are not taken into account. {12.2, Table 12.3, 6.4, Table 7.3, Supplementary Material Table 9.5M.2, Supplementary Material Table 9.5M.3, 10.6, 11.4,
6 Figure 11.13, Supplementary Material 12.5M.1.2.3}

GtCO,-eqyr’

Figure SPM.7 | Overview of mitigation options and their estimated ranges of costs and potentials in 2030. Source: [I PCC AR6 WG3 SPM 202 2]



En-ROADS: Test out the impacts of different strategies!
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Outline

Where do greenhouse gas (GHG) emissions come from?
What actions can we take in different sectors to reduce GHGs?

What macro-level strategies do we have to enable these actions?
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Routes for action

Public policy & regulation (international, national, sub-national)
Markets & finance

Technology & innovation

Corporate action

Individual action
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Policy levers to reduce/limit GHG emissions

Targets (mandatory or voluntary)
> International: UNFCCC and COP (Kyoto Protocol, Paris Agreement)
» At national or sub-national levels

Regulation, standards, and investments

Carbon pricing
» Carbon tax: Tax per unit of CO, or CO,-eq emissions
» Carbon markets: Emissions trading under some agreed-upon CO,-eq
cap (i.e., cap-and-trade or emissions trading system)

32



UN Framework Convention on Climate Change (UNFCCC)

UNFCCC international treaty signed in 1992 as “as a framework for
international cooperation to combat climate change”
» Established annual forum, called the Conference of Parties (COP)

Kyoto Protocol (adopted 1997, into force 2005) legally binds developed
countries to emissions reduction targets

Paris Agreement (2015) requires all countries to set emissions pledges,
called Nationally Determined Contributions (NDCs)

See: https://unfccc.int/process/the-convention/history-of-the-convention
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Figure ES.5 Global GHG emissions under different scenarios and the emissions gap in 2030 and 2035
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The power of local action
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The power of local action, ctd.

Local Governments
for Sustainability

2500+ 25+

Cities towns & regions % Global urban population
Countries worldwide % Global population

Source: https://iclei.org/our_network/ a0
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The power of local action, ctd.

CITIES COULD REDUCE

EMISSIONS BY 4.5
GtC0,e ANNUALLY
BY 2050

Our data shows that GCoM signatories

alone could deliver the equivalent of 4.5 GtCO,
in annual reductions by 2050. Cities committed
to climate action could make up the difference
between NDCs and the emission reduction
needed to keep the planet below 1.5°C of
warming. These projections by GCoM are based
upon current targets and NDCs.

This ambition can only become a reality if local
governments are empowered to deliver on the
projects that they have planned. This graph
compares projected global emissions under
four scenarios: a business-as-usual trajectory
(baseline), current Nationally Determined
Contributions (NDCs), GCoM signatories’
collective targets, and the pathway needed

to limit warming to 1.5°C.

ANNUAL EMISSIONS
(GtCO,e)

6

2.6 Bt, 48% 4.56t, 79%

R I I B

2010 205 2020

@ Baseline NDC  @Enhanced Ambition

2025

@ MEDIAN 1.5 deg

2030 2035 2040 2045 2050

YEAR

Source: 2025 Global Covenant of Mayers Impact Report (https://www.globalcovenantofmayors.org/impact2025/)
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How did the price of electricity from new power plants change
over the lasl 15 years?

Electricity prices are expressed in ‘levelized costs of energy’ (LCOE). LCOE captures the cost of building
the power plant itself as well as the ongoing costs for fuel and operating the power plant over its lifetime.

500 $/MWh
$496
400 $/MWh
$380
The price of electricity from solar
declined by 88% in these 15 years.
300 $/MWh
200 $/MWh
$186
$165 Gas peaker
$153 Peaker plants can be ramped up
quickly to supply electricity at
times of peak demand.
115
100 $/MWh $ $115 Coal
Combined cycle plants run for much
longer periods than peaker plants and $74 Gas combined cycle
therefore provide cheaper electricity. $60 Salar photovolta?c
$49 Onshore wind
0 $/MWh

2009 2024

Note: Data reflects unsubsidized costs, expressed in constant 2023 US$. This means costs are adjusted for inflation.
Data source: Lazard — Levelized Cost of Energy+ (2024); Warld Bank and OECD (2025)
OurWorldinData.org — Research and data to make progress against the world's largest problems,  Licensed under CC-BY by the authors Pablo Rosado and Max Roser

Clean technologies are
often less expensive

Battery cost, Top-tier battery energy density,
$/kWh Whikg
9,000 - 500
8,000 | r 450
7,000 - [ 400
b 350
6,000 Costs keep falling...
+ 300
5,000 {
b 250
4,000 -
+ 200
3,000 4 ...while quality keeps rising 150
2,000 + 100
1,000 - L 50
0 0
1991 1995 2000 2005 2010 2015 2020 2023

Ziegler and Trancik (2021) before 2018 (end of data), BNEF Long-Term Electric
Vehicle Outlook (2023) since 2018, BNEF Lithium-lon Battery Price Survey (2023)
for 2015-2023, RMI analysis.



Corporate climate action

PILLAR

PILLAR

PILLAR

PILLAR

12 3

Reduce your
own emissions

Target netzero and afirst
halving of emissions in
less than 10 years

Reduce your value
chain emissions

Target netzero and a first
halving of emissions in
less than 10 years

Integrate climate in
business strategy

Integrate positive climate
impact in vision and mission,
value proposition, products,
services and R&D roadmaps

Influence climate
action in society

-+
SET TARGET
IMPLEMENT |  ANDSTRATEGY D

|
A

MEASURE

e

Prioritise, plan and reduce
scope 1and 2 emissions

Assess and analyse scope
1and 2 emissions and
results of reductions and

disclose those results
publicly

Figure source: The 1.5°C Business Playbook

Prioritise, plan and reduce
scope 3 emissions

Assess and analyse scope
3 emissions and results of
reductions and disclose
those results publicly

-+
SET TARGET
IMPLEMENT |  \NDSTRATEGY D

Shiftto circular business Accelerate climate action
models and drive products/ by working with customers,
services which help customers suppliers, employees,
avoid emissions industry, local and national
nd key
Investin carbon credit projects, govemnment, &
counterbalancing remaining organisations
2 |
|
w
2
&
=

C
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Figure source: regreener.earth

Corporate climate action, ctd.

How to set an internal carbon price

Choose the Engage Monitor
pricing model stakeholders and report

4

oo

3

Set clear Determine Integrate
objectives the price level into business
processes

regreenel
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Individual action

Combined with action from
governments & businesses,

and with other systemic change,
individual behavior can play a role

Individuals can also help drive
systemic action, e.g.:
> Speaking up to drive policy,
corporate, & collective action
> Leveraging their skills through
their careers or through
volunteer engagement

Top behavior shifts with the greatest emissions-reduction potential

SHIFT A:VERAGE
Sustainable O 14.5%

transit
Increase telecommuting

Flight
alternatives

13%
Home energy
changes

1
6.8%
Plant-rich meals O O|O @)
Decrease animal-based Shift to veganism
proaucts
0% 5% 10% 15% 20% 25%

Potential reduction in global average per capita emissions per year (percent)
Note: Percentages reflect potential reduction of average global carbon per capita emissions (6.28 tonnes C02 per

person yearly) by adopting each behavior.
Source: Authors (Data: lvanova et al. 2020).

Figure source: https://www.wri.org/insights/climate-impact-behavior-shifts

@

Shift to car-free

30%

WORLD
RESOURCES
INSTITUTE
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How do | pick which (mitigation) strategy to work on?

Recognize that diverse actions are needed - no one “right” answer

Be guided by an order-of-magnitude estimate of impact

Ask:

» Where might my skills and interests have additionality?

> Do | have buddies or networks with relevant complementary
skillsets and/or that can help shape pathways to deployment?

» What do | enjoy doing on a day-to-day basis? What brings me joy?
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