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Glossary

This glossary is compiled drawing on glossaries and
other resources available on the websites of the following
organizations, networks and projects: the Intergovernmental
Panel on Climate Change, United Nations Environment
Programme and United Nations Framework Convention on
Climate Change (UNFCCC).

Anthropogenic emissions: Emissions derived from human
activities.

Baseline/reference: The state against which change is
measured. In the context of climate change transformation
pathways, the term "baseline scenarios” refers to scenarios
based on the assumption that no mitigation policies or
measures will be implemented beyond those already in
force and/or legislated or planned to be adopted. Baseline
scenarios are not intended to be predictions of the future,
but rather counterfactual constructions that can serve to
highlight the level of emissions that would occur without
further policy efforts. Typically, baseline scenarios are
compared to mitigation scenarios that are constructed to
meet different goals for greenhouse gas (GHG) emissions,
atmospheric concentrations or temperature change. The
term “baseline scenario” is used interchangeably with
“reference scenario” and “no-policy scenario”.

Carbon dioxide emission budget (or carbon budget): For
a given temperature rise limit, for example a 1.5°C or 2°C
long-term limit, the corresponding carbon budget reflects
the total amount of carbon emissions that can be emitted
for temperatures to stay below that limit. Stated differently,
a carbon budget is an area under a carbon dioxide (CO,)
emission trajectory that satisfies assumptions about limits
on cumulative emissions estimated to avoid a certain level
of global mean surface temperature rise.

Carbon dioxide equivalent (CO,e): A way to place emissions
of various radiative forcing agents on a common footing by
accounting for their effect on the climate. It describes, for a
given mixture and amount of GHGs, the amount of CO, that
would have the same global warming ability, when measured
over a specified time period. For the purpose of this report,
unless otherwise specified, GHG emissions are the sum of
the basket of GHGs listed in Annex A to the Kyoto Protocol,
expressed as carbon dioxide equivalent (CO,e), assuming a
100-year global warming potential.

Carbon dioxide removal (CDR): Refers to anthropogenic
activities removing CO, from the atmosphere and durably
storing it in geological, terrestrial or ocean reservoirs, or in
products. It includes existing and potential anthropogenic
enhancement of biological or geochemical sinks and direct
air capture and storage, but excludes natural CO, uptake not
directly caused by human activities.

Conditional nationally determined contribution: A
nationally determined contribution (see below) proposed by
some countries that is contingent on a range of possible
conditions, such as the ability of national legislatures to
enact the necessary laws, ambitious action from other
countries, realization of finance and technical support, and
other factors.

Conference of the Parties to the United Nations Framework
Convention on Climate Change (COP): The supreme body
of the UNFCCC. It currently meets once a year to review the
UNFCCC's progress.

Emissions pathway: The trajectory of annual GHG emissions
over time.

Global stocktake: The global stocktake was established
under article 14 of the Paris Agreement. It is a process
for Member States and stakeholders to assess whether
they are collectively making progress towards meeting the
goals of the Paris Climate Change Agreement. The global
stocktake assesses everything related to where the world
stands on climate action and support, identifying the gaps,
and working together to agree on solutions pathways, to
2030 and beyond. The first global stocktake was completed
during COP 28 in 2023, with the second scheduled for COP
331in 2028.

Global warming potential (GWP): An index representing the
combined effect of the differing times GHGs remain in the
atmosphere, and their relative effectiveness in absorbing
outgoing infrared radiation.

Greenhouse gases (GHGs): The atmospheric gases
responsible for causing global warming and climatic change.
The major GHGs are CO,, methane (CH,4) and nitrous oxide
(N20). Less prevalent but very powerful GHGs include
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and
sulphur hexafluoride (SF).



Integrated assessment models: Models that seek to
combine knowledge from multiple disciplines in the form
of equations and/or algorithms, in order to explore complex
environmental problems. As such, they describe the full
chain of climate change, from the production of GHGs to
atmospheric responses. This necessarily includes relevant
links and feedback between socioeconomic and biophysical
processes.

Land use, land-use change and forestry (LULUCF): A
GHG inventory sector that covers emissions and removals
of GHGs resulting from direct human-induced LULUCF
activities.

Least-cost pathway: Least-cost pathway scenarios identify
the least expensive combination of mitigation options to
fulfil a specific climate target. A least-cost scenario is based
on the premise that, if an overarching climate objective is
set, society wants to achieve this at the lowest possible
cost over time. It also assumes that global actions start
at the base year of model simulations (usually close to the
current year), and are implemented following a cost-optimal
(cost-efficient) sharing of the mitigation burden between
current and future generations, depending on the social
discount rate.

Likely chance: A likelihood greater than 66 per cent chance.
Used in this assessment to convey the probabilities of
meeting temperature limits.

Mitigation: In the context of climate change, mitigation
relates to a human intervention to reduce the sources or
enhance the sinks of GHGs. Examples include using fossil
fuels more efficiently for industrial processes or electricity
generation, switching to solar energy or wind power,
improving the insulation of buildings, and expanding forests
and other “sinks” to remove greater amounts of CO, from
the atmosphere.
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Mitigation potential: Mitigation potentials are the quantity of
GHG emission reductions or removals that can be achieved
by a given mitigation option in a specific period relative to
specified emission baselines.

Nationally determined contribution (NDC): Submissions
by countries that have ratified the Paris Agreement which
present their national efforts to reach the Paris Agreement’s
long-term temperature goal of limiting warming to well
below 2°C. New or updated NDCs are to be submitted in
2020 and every five years thereafter. NDCs thus represent a
country’s current ambition or target for reducing emissions
nationally.

Scenario: A description of how the future may unfold, based
on “if-then” propositions. Scenarios typically include an initial
socioeconomic situation and a description of the key driving
forces and future changes in emissions, temperatures or
other climate change-related variables.

Source: Any process, activity or mechanism that releases
a GHG, an aerosol or a precursor of a GHG or aerosol into
the atmosphere.
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Foreword

This year, a decade on from the adoption of the Paris
Agreement, nations were due to submit new climate
pledges ahead of COP 30 in Belém, Brazil — pledges that
many hoped would demonstrate a step change in ambition
and action to lower greenhouse gas emissions and avoid
an intensification of the climate crisis that is hammering
people and economies. This ambition and action did not
materialize.

UNEP’s Emissions Gap Report 2025: Off target finds
that only about a third of parties to the Paris Agreement
submitted new nationally determined contributions (NDCs)
by 30 September 2025. Yes, global warming projections
over this century, based on full implementation of all NDCs,
are now 2.3-2.5°C, compared to 2.6-2.8°C in last year’s
report. However, methodological updates account for 0.1°C
of the improvement, and the upcoming withdrawal of the
United States of America from the Paris Agreement will
cancel another 0.1°C of the progress, which means the new
pledges have barely moved the needle. Meanwhile, nations
are not even on track to meet their 2030 targets; based on
policies currently in place, the world is heading for up to
2.8°C of warming.

The bottom line is that nations have had three attempts to hit
the mark with their Paris Agreement pledges, and each time
they have landed off target. We still need unprecedented
cuts to greenhouse gas emissions, in an ever-compressing
timeframe, amid a challenging geopolitical context. As a
result, the multi-decadal average of global temperature will
now exceed 1.5°C, very likely within the next decade. The
task, and it is a big one, is to strive to make this overshoot
temporary and minimal.

The report looks at what it would take to limit overshoot
to about 0.3°C, with a 66 per cent chance, and return to
1.5°C by 2100. This scenario would require cutting 2030
emissions by 26 per cent and 2035 emissions by 46 per
cent, compared with 2019 levels. Every fraction of a degree
avoided is crucial, for three reasons. One, to reduce an
escalation of the climate impacts that are harming all
nations, while hitting the poorest and most vulnerable the
hardest. Two, to limit the risks of climate tipping points, such
as West Antarctic Ice Sheet collapse, and other impacts
that could not be reversed even in a cooler world. Three, to
reduce reliance on uncertain, risky and costly carbon dioxide
removal methods — which would need to remove and store
about five years of current global annual CO, emissions for
every 0.1°C drop in temperatures.

Emissions Gap Report 2025: Off target

Progress since the adoption of the Paris Agreement,
including rapid growth in cheap renewable energy and
tackling short-lived climate pollutants like methane, means
that the international community has the opportunity to
deliver the necessary cuts to emissions. | call on nations,
particularly G20 members, to recalibrate their sights, aim
true, and remember the rewards for setting and hitting
stronger climate targets: faster economic growth, better
human health, more jobs, energy security and the fulfillment
of many other development needs. Climate action is not
philanthropy — it is national self-interest.

Inger Andersen
Executive Director
United Nations Environment Programme
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Executive summary

Ten years of the Paris Agreement has
spurred climate action, but ambition and
implementation still fall short of what

is needed

The Paris Agreement has been pivotal in lowering projected
global greenhouse gas (GHG) emissions, helping to
drive the accelerated adoption of renewable energy
technologies, policies and targets while catalysing net-
zero emission pledges from state and non-state actors.
Global warming projections based on current policies
have declined from just below 4°C at the time of adoption
of the Paris Agreement, to just below 3°C today. Similarly,
temperature projections based on the conditional and
unconditional nationally determined contributions (NDCs)
have fallen from 3-3.5°C to 2.3-2.5°C in this year’s report.
Although direct comparisons of the warming projections
are challenged by changes in the methodological approach
over the past 10 years, there has been a significant
lowering of projected warming. The proportion of global
emissions covered by net-zero emission pledges by
around the middle of the century has increased from zero
in 2015 to about 70 per cent today. At the same time,
climate governance frameworks, policies and legislation
have advanced substantially, while low-carbon technology
costs have plummeted. These developments position the
international community far more favourably to accelerate
climate ambition and action than a decade ago — and such
acceleration is critically urgent.

As this sixteenth Emissions Gap Report shows, the new
NDCs have limited effect on narrowing the emissions gap
by 2030 and 2035, leaving global warming projections
well above the Paris Agreement’s temperature goal. New
scenarios show that limiting warming to 1.5°C by 2100
remains technically possible. However, due to the continued
delay in deep emission cuts, 1.5°C pathways now imply
higher temporary exceedance of this temperature target.
The magnitude and duration of this overshoot must be
limited as much as possible. Each year of delayed action

locks in carbon-intensive infrastructure. It results in greater
losses for people and ecosystems, higher adaptation costs
and a heavier reliance on costly and uncertain carbon
dioxide (CO,) removal. Each year of inaction makes the path
to net zero by 2050 and net-negative emissions thereafter
steeper, more expensive and more disruptive.

On the tenth anniversary of the Paris Agreement, the
message is clear: only decisive, accelerated GHG emission
reductions can align the world with the goals of the Paris
Agreement and limit the escalation of climate risks and
damages that, already today, are severe, and hit the poorest
and most vulnerable the hardest.

1 Another year of broken records — global GHG

® emissions reached 57.7 GtCO,e in 2024, a

2.3 per cent increase from 2023 levels

> The 2.3 percentincreasein total GHG emissions from
2023 levels is high compared with the 2022-2023
increase of 1.6 per cent. It is more than four times
higher than the annual average growth rate in the
2010s (0.6 per cent per year), and comparable to
the emissions growth in the 2000s (on average
2.2 per cent per year).

> The increase is occurring in all major sectors, and all
categories of GHGs (figure ES.1). However, despite
the key role of fossil fuels in driving total emissions,
deforestation and land-use change was decisive for
the rapid increase in 2024 emissions (figure ES.2).
Global net land use, land-use change and forestry
(LULUCF) CO, emissions increased by 21 per cent
in 2024, and were responsible for 53 per cent of the
overall increase in global GHG emissions. There are
significant uncertainties in estimates of net LULUCF
CO, emissions, and the large increase in 2024 was
likely exacerbated by climatic conditions. Fossil CO,
increased by 1.1 per cent and was responsible for
36 per cent of the increase in global GHG emissions.
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Figure ES.1 Total net anthropogenic GHG emissions, 1990-2024

Total GHG emissions 1990-2024 (GtCO,e/year)
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Note: The time series data sets used for the Emissions Gap Report are updated on an annual basis using the latest available statistical
information on activities and emissions factors. These updates imply changes compared to prior reporting in the Emissions Gap Report.
Accordingly, global GHG emissions in 2023 were adjusted to 56.2 GtCO.e from the 57.1 GtCOze reported in the 2024 edition of the report.

> GHG emissions of the G20 members, excluding 2 Only 60 parties, covering 63 per cent of global
the African Union, account for 77 per cent of global ® GHG emissions, submitted or announced new

emissionsandincreased by 0.7 per centin 2024. Many NDCs containing mitigation targets for 2035
countries outside of G20 also showed significant by 30 September 2025

increases in emissions in 2024 (figure ES.2). Of

the six largest emitters of GHGs, the European » Despite the Paris Agreement requirement to submit
Union was the only one to decrease emissions in new NDCs by February 2025, only 64 parties covering
2024. The highest absolute increase in total GHG 63 per cent of global GHG emissions had submitted
emissions, excluding LULUCF, was observed in India or announced new NDCs by the cut-off date for
and China, while Indonesia recorded the fastest this report of 30 September. Sixty of these contain
relative growth in emissions. It should be noted mitigation targets for 2035. Only 13 parties covering
that current, per capita and historic emissions differ less than 1 per cent of global GHG emissions have
across G20 members and world regions, and should updated their 2030 targets as part of their new NDCs.
be considered along with contributions to global Overall, NDCs have become modestly more robust
emissions. over time, but at nowhere near the pace needed, and

the new NDCs have done little to accelerate progress.
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Figure ES.2 Contributions to the increase in GHG emissions in 2024 from 2023 levels of the six largest emitters, the
rest of the G20 members, the rest of the world, international transport and LULUCF
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Countries’ NDC targets have become incrementally
more robust over the past decade, with enhanced
sector and gas coverage and a greater number
of countries adopting absolute targets. Most of

the actual rate of improvement has stalled in the last
two years, and fewer than half of new NDCs contain
such targets.

this progress, however, occurred prior to the new  » The NDC response to the fossil fuel-related outcomes

NDCs, which have done little to increase ambition of the global stocktake remains low. Just 62 per cent

and coverage. of new NDCs set a target to reduce fossil fuel use
in the electricity mix, while 29 per cent set a coal

The NDCs reflect uneven progress towards the phase-down target. To date, no NDCs have set

sectoral efforts identified in the outcome of the targets to reduce oil and gas production or phase out

global stocktake. While 73 per cent of the new inefficient fossil fuel subsidies.

NDCs include renewable energy targets, it is unclear

whether these will be sufficient to achieve the goal of  » Investment signals in new NDCs remain limited.

tripling renewable energy by 2030, with market trends
currently suggesting a 2.7-times increase. NDCs
commitments also fall short of the goal to double
the rate of energy efficiency improvements by 2030,

While some parties have improved the scope or
detail of finance needs, most NDCs still lack clarity
on capital requirements, sectoral pathways and
implementation plans.



The new NDCs and policy updates of the G20
members lower expected GHG emissions in
2035, but reductions are relatively small and
surrounded by significant uncertainty

Seven G20 members have submitted new NDCs with
mitigation targets for 2035 (Australia, Brazil, Canada,
Japan, the Russian Federation, the United Kingdom
and the United States of America), while three
members have announced such targets (China,
the European Union and Tirkiye). None of the G20
members have strengthened their 2030 targets.

All the new NDC mitigation targets of the G20
members imply progress in terms of reducing
emissions in 2035 beyond the NDC mitigation targets
for 2030. If fully implemented, they are estimated to
bring GHG emissions in 2035 to 3.6 gigatons of CO»
equivalent (GtCO,e) (range: 3.3-3.6 GtCO,e) below
the 2030 emission level. For the G20 members
collectively, this estimate increases to around
4 GtCO,e (figure ES.3). These estimates include
the NDC of the United States of America, which
will only remain active until the United States of
America leaves the Paris Agreement in January
2026. As shown in figure ES.3, the withdrawal of the
United States of America NDC will have significant
implications for the estimates.

To assess whether the new G20 NDCs represent
increased mitigation ambition beyond what would
result from policies already in place, 2035 emissions
under the new G20 NDCs are compared with those
expected under current policies. In aggregate, the
new NDC targets for 2035 by G20 members are
estimated to result in 2035 emissions that are about
2.8 GtCOe/year (range: 1.8-5.9) lower than current
policy projections. The new NDC targets of Brazil and
the United States of America make up the largest
contribution to the estimated total, while the new
NDC targets of several G20 members are close to or
even less ambitious than expected emissions based
on policies currently in place (figure ES.4).

>
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Current policy updates do not noticeably change
expected emissions in 2030 by the G20 as a
group. However, there are significant changes for
individual G20 members, particularly for China
and the United States of America. Updated current
policy projections for China indicate a peaking of
emissions around 2025, followed by a reduction
of 0.3-1.4 GtCO,e by 2030. Previously, projections
pointed to continued emission growth until 2030.
The new trend is mainly explained by the growth of
renewable electricity generation in China outpacing
overall growth in power demand. In contrast, the
2030 emission projections for the United States of
America increase by 1 GtCOe, largely due to recent
policy reversals.

In 2035, the G20 aggregate emissions under
current policies are projected to drop by 2 GtCO,e
compared with 2030 levels. The largest contributor
to the reduction is China (1 GtCO,e), followed by the
European Union (0.6 GtCO»e) and the United States
of America (0.2 GtCO,e).

Seven G20 members are on track to achieving
their NDC targets, but few are on a clear
trajectory towards their net-zero emission
pledges

Collectively, the G20 members are not on track to
achieving their unconditional and conditional NDC
targets for 2030. This implementation gap between
emissions under NDC pledges and current policies
is estimated at 2 GtCO»e for the unconditional NDC
scenario, increasing to 3—4 GtCO.e if adjusted for
overachievement. For the conditional NDC scenario,
itis 0.5 GtCO,e higher.

Seven G20 members are likely to achieve their 2030
unconditional NDC targets with existing policies,
while nine G20 members are assessed to be off track
or uncertain to achieve their targets with existing
policies. It is worth noting that a few countries have
narrowed the implementation gap significantly and
now have their target within reach, based on existing
policies and measures.

XV
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Figure ES.3 Emissions in 2035 implied by the new unconditional NDCs of G20 members compared with 2030 NDC

targets, individually (upper figure) and collectively (lower figure)
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> Figure ES.4 shows the direction required for G20
members to move from their current emission
trajectories to their NDC targets for 2030 and 2035, as
applicable, and the extent to which further acceleration
of decarbonization rates would be required to achieve
the net-zero targets for each G20 member (noting
that France, Germany and Italy are only assessed as
part of the European Union). Few G20 members are
on a clear trajectory towards their net-zero emission
pledges based on current policies and NDC targets.

For G20 members whose emissions have not yet
peaked, the NDC and net-zero targets that countries
have set themselves suggest a very short time frame
for peaking emissions and reaching net zero. It should
be noted that this illustration does not consider the
relative merits in terms of equity or fairness of the
choices countries make regarding their NDCs or their
nationally determined pathways to net zero.
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Figure ES.4 G20 members' emissions trajectories implied by historical emissions, current policies, NDC targets and

net-zero targets
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5.

The new NDCs narrow the emissions gap in
2035, but the gap remains large

Despite the new NDCs, the emissions gap in 2030 and
2035 between global GHG emissions resulting from the
full implementation of the NDCs and the levels aligned
with 2°C and 1.5°C pathways remain large (figure ES.5
and table ES.1).

For 2030, full implementation of unconditional NDCs
is estimated to result in an emissions gap with below
2°C pathways of about 12 GtCO,e annually (range: 9-15
GtCOze), and 20 GtCO,e (range: 17-23 GtCOe) with
1.5°C pathways. If, in addition, conditional NDCs are fully
implemented, these gaps are reduced by approximately
2 GtCO,e (see table ES.1 and figure ES.5). These gaps
are slightly lower than last year's assessment (about
2 GtCO,e for unconditional NDCs, and 1 GtCO,e for
conditional NDCs). However, this does not stem from
strengthened 2030 NDC targets, but rather results
from updated emission trends by modelling groups
and methodological updates that decrease the gaps.
As indicated in table ES.1, the numbers would increase
by 2 GtCO.,e once the United States of America exits the
Paris Agreement and its NDC becomes void, cancelling
out the effect of the updates.

It should be noted that countries are not even on track
to achieving the globally insufficient NDCs for 2030.
There is also an implementation gap between global
emissions projected under current policies and those
expected with full NDC implementation (table ES.1). This

implementation gap amounts to about 5 GtCO»e (range:
3-8 GtCO,e) for unconditional NDCs, and 7 GtCO,e
(range: 5-9 GtCO,e) for conditional NDCs by 2030 (table
ES.1). These totals are around 2 GtCO,e higher than last
year's assessment, due to the increasing divergence
between the United States of America’s NDC and its
current policies. If the United States of America’'s NDC is
excluded, the median estimates of the implementation
gap are similar to last year's.

The new NDCs narrow the emissions gap in
2035 compared with last year's assessment. The
unconditional and conditional NDC gaps with respect
to 2°C and 1.5°C pathways are 6 and 4 GtCO.e lower
than last year respectively. The new NDC targets and
updated policy projections contribute around 4 and 3
GtCO,e to these reductions respectively, while updates
to methodologies and emissions trends reduce the
gaps by another 1-2 GtCO,e.

Full implementation of all unconditional NDCs is
estimated to result in a gap with below 2°C pathways
of about 12 GtCO,e annually (range: 10-16 GtCO,e),
and 23 GtCO,e annually (range: 21-27 GtCOe) with
1.5°C pathways. If conditional NDCs are also fully
implemented, these gaps are reduced by approximately
1 GtCO,e for both temperature limits. The small
difference between unconditional and conditional NDC
scenarios reflects that no new NDCs with conditional
elements for 2035 had been submitted by major
emitters by the cut-off date for inclusion in this report.

Table ES.1 Global total GHG emissions in 2030, 2035 and 2050, and estimation of associated emissions gaps under
different scenarios

Scenario

Median and range

Projected GHG Estimated emissions gaps (GtCO.e)
emissions (GtCO.e)

Below 2.0°C

Below 1.8°C Around 1.5°C

2030

Current policies 58 (51-62) 17 (11-21) 23 (16-27) 25 (19-29)
Unconditional NDCs 53 (49-55)* 12 (9-15)* 18 (15-21)* 20 (17-23)*
Conditional NDCs 51 (48-53)* 10 (7-12)* 16 (13-18)* 18 (15-20)*
2035

Current policies 54 (52-62) 19 (17-26) 28 (26-35) 30 (28-37)
Unconditional NDCs 48 (46-52)* 12 (10-16)* 21 (19-25)* 23 (21-27)*
Conditional NDCs 46 (45-49)* 11 (9-13)* 20 (18-22)* 22 (20-24)*
2050

Current policies 51 (33-71) 30 (13-51) 38 (20-59) 42 (24-63)
continued

Conditional NDCs 19 (8-29) -1 (-12-9) 7 (-4-17) 11 (0-21)
and all net-zero

pledges**

Note: * All estimates would increase by 2 GtCO2ze without the NDC of the United States of America.

** Extensions of conditional NDCs with net-zero pledges, including long-term low emission development strategies, exclude the United States
of America’s net-zero target as it has been withdrawn.
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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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Table ES.2 Global total GHG emissions in 2030, 2035 and 2050, and global warming characteristics of different
scenarios, consistent with limiting global warming to specific temperature limits

Scenario Global total Estimated temperature outcome
scenarios | GHG emissions
(GtCO,e)
In 2030 In 2035 | In 2050 50% 66% 90% Nearest
chance chance chance IPCC
scenario
class
Below 2.0°C 195 41 36 20 Peak: Peak: Peak: C3a
(66% chance) (37-46) (31-39) | (16-24) | 1.7-1.8°C | 1.8-1.9°C | 2.2-2.4°C
In 2100: In 2100: In 2100:
1.4-1.7°C | 1.6-1.9°C | 2.0-2.4°C
Below 1.8°C 139 35 27 12 Peak: Peak: Peak: N/A
(66% chance) (28-41) (21-31) | (8-16) | 1.5-1.7°C | 1.6-1.8°C | 1.9-2.2°C
In 2100: In 2100: In 2100:
1.3-1.6°C | 1.4-1.7°C | 1.8-2.2°C
Around 1.5°C 50 33 25 8 Peak: Peak: Peak: Cla
(50% in 2100 (26-34) (20-27) | (5-13) | 1.5-1.6°C | 1.6-1.7°C | 1.9-2.1°C
with no or limited In2100: | In2100: | In2100:
overshoot) 11-1.3°C | 1.2-1.5°C | 1.6-1.9°C

XIX
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The full implementation of unconditional and
conditional NDCs would reduce expected emissions in
2035 by about 12 (range: 6-16) and 15 per cent (range:
11-18) respectively, compared with 2019 levels. These
percentages change to 9 (range: 0-13) and 11 (range:
6-15) per cent if the NDC of the United States of America
is excluded. While this indicates a peak and decline in
global emissions, the large ranges around the estimates
signals continued uncertainty around firm conclusions
about peaking. Furthermore, the reductions are far
smaller than the 35 and 55 per cent reductions needed
to align with 2°C and 1.5°C pathways, respectively.

Temperature projections are only slightly
lower than last year and reiterate that
immediate mitigation matters

Immediate action matters: a move from the current
policies scenario to the conditional NDC scenario
through stronger immediate mitigation action shaves
0.5°C off global temperature projections. If, in addition,
all net-zero pledges are fully achieved, projections drop
by another 0.4°C (figure ES.6).

A continuation of the mitigation effort implied by current
policies only limits warming below 2.8°C (range: 2.1-3.9)
over the century, with a 66 per cent chance. This level
of warming would be reduced to 2.5°C (range: 1.9-3.3)
if unconditional NDCs are fully implemented by 2035
and similar efforts continue. Even with efforts sufficient
to meet the conditional NDCs in full, warming would
only be kept below 2.3°C (range 1.9-3.3) with at least
a 66 per cent chance. By 2050, the central warming
projections for these scenarios see global warming
surpassing 1.5°C by several tenths of a degree, leaving
the world with a 21-33 per cent chance that warming
will already exceed 2°C by then.

The updated policy projections and new NDC targets
for 2035, along with methodological updates, have
lowered these warming projections by about 0.3°C,
compared with last year's assessment. The updated
policy projections and new NDCs account for roughly
two thirds of this improvement, with around one-third
due to methodological updates. However, about 0.1°C
of this limited progress would be cancelled out, once the
forthcoming official withdrawal of the United States of
America's NDC is accounted for.

The most optimistic pledge-based scenario included in
this report, which combines the full implementation of
conditional NDCs and all net-zero pledges, would limit
warming over the course of the century to 1.9°C (range:
1.8-2.3°C) with a 66 per cent chance. This has remained
unchanged since last year.

These projections highlight the potential to reduce
warming significantly through immediate mitigation
action. However, they also underline the uncomfortable
truth that surpassing 1.5°C is increasingly near, and that
the risk of even higher levels of warming is rising fast.

Despite the increasing likelihood of higher
and longer temperature overshoot, pursuing
efforts to limit global warming to 1.5°C
remains as critical and relevant as ever

While global warming is now close to 1.5°C and is likely
to exceed this temperature limit soon, the long-term
temperature goal of the Paris Agreement to limit global
warming to well below 2°C, while pursuing efforts to stay
below 1.5°C, remains central. The Paris Agreement does
not set a target date or expiration for its temperature
goal. Itis widely understood as a legal, moral and political
obligation, as affirmed by the recent advisory opinion of
the International Court of Justice affirming that 1.5°C
remains the “primary” target of the Paris Agreement.

New scenarios show that limiting warming to 1.5°C
by 2100 remains technically possible. However, due
to the continued delay in deep emission cuts, 1.5°C
pathways now imply temporary exceedance of this
temperature limit. This merely stresses the imperative
of immediate and unprecedented levels of mitigation
to limit the magnitude and duration of overshoot to
the lowest possible level, thereby also minimizing the
increased reliance on uncertain, risky and costly CO,
removal methods.

Every fraction of a degree of global warming matters.
Each additional 0.1°C of global warming is associated
with an escalation of the damages, losses and adverse
health impacts that are already being experienced
at current levels of global warming, and which hit the
poorest and most vulnerable the hardest. Furthermore,
the risks of irrevocable impacts and of triggering climate
tipping points that would lead to abrupt and irreversible
climate changes, increase with every increment of
global warming.

Accelerated mitigation action provides benefits and
opportunities. In many cases, mitigation aligns with
economic growth, job creation, energy security and
achievement of other pressing development needs
and the Sustainable Development Goals. The required
technologies are available, and wind and solar energy
development continue to exceed expectations,
lowering deployment costs and driving market
expansion. Yet deployment remains insufficient, and
accelerated emission reductions require overcoming
policy, governance, institutional and technical barriers;
unparalleled increase in support to developing countries;
and redesigning the international financial architecture.

The new NDCs and current geopolitical situation do
not provide promising signs that this will happen, but
that is what countries and the multilateral processes
must resolve to affirm collective commitment and
confidence in achieving the temperature goal of the
Paris Agreement.
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Figure ES.6 Projections of global warming under the pledge-based scenarios assessed
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1.1 The focus of this year’s report

This sixteenth Emissions Gap Report coincides with two
major milestones: the ten-year anniversary of the adoption
of the Paris Agreement, and the submission of new
nationally determined contributions (NDCs) with mitigation
targets and measures for 2035 to the United Nations
Framework Convention on Climate Change (UNFCCC), as
specified in the Paris Agreement and as part of its five-year
ambition-raising cycle (United Nations 2015).

It is therefore timely to reflect on progress made over the
past decade, and to examine what needs to happen in the
coming decade, considering the findings of this Emissions
Gap Report of:

> A continued increase in global greenhouse gas
emissions in 2024 (chapter 2)

> Few and late submissions of new NDCs, in which
responses to the outcomes of the first global
stocktake are minor (chapter 3)

> Globally insufficient mitigation ambition and action
that does not significantly narrow the emissions gap
(chapter 4)

> All of which results in projected global warming far

above the temperature goal of the Paris Agreement,
with the lack of stringent mitigation action to date
implying that 1.5°C pathways are now associated with
higher overshoot (chapter 4)

The submitted and announced new NDCs as at
30 September 2025, included in this report, are in glaring
contrast to the recent advisory opinion by the International
Court of Justice (2025) that characterizes the obligations
of states with respect to climate change. It clearly states
that climate obligations are not aspirational — they are
legal, substantive and enforceable.

1.2 Significant progress during the first
ten years of the Paris Agreement —
but still far from the level and speed
needed

While the new NDCs signify the continued collective
inadequacy of countries’ response to the climate change
crisis and the Conference of the Parties to the UNFCCC
(COP) decisions, it would be wrong to interpret this as a
failure of the Paris Agreement or multilateralism. On the
contrary, it is important to acknowledge and appreciate the
significant progress that has been made since the adoption
of the Paris Agreement, which is often hidden underneath
the sombre global headlines. While all progress cannot be
directly attributed to the Paris Agreement, it is indisputable
that the agreement has been a pivotal driving force for
global climate ambition and action in key areas over the
past decade. A few of these areas are highlighted below,
based on the past decade of Emissions Gap Reports.

First, the past decade has witnessed a significant lowering
of projected warming global warming over this century,
as a result of progress on climate policies and country
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mitigation pledges. Projections based on current policies
have declined from just below 4°C at the time of adoption
of the Paris Agreement, to just below 3°C today. Similarly,
temperature projections based on the conditional and
unconditional NDCs have fallen from 3-3.5°C (range: 3-4)
t02.3-2.5°C (range 1.9-3.3) in this year’s report (chapter 4).
Although direct comparisons of the warming projections
are challenged by changes in the methodological approach
over the past ten years, the decline is clear.

Second, the world has moved from zero commitment on
net-zero emissions to near-universal understanding of the
need for global emissions to reach net zero around the
middle of this century. The proportion of global emissions
covered by net-zero emission pledges by around the middle
of this century has increased from zero in 2015 to about
70 per cent today.

Third, climate governance and accountability frameworks,
policies and legislation have advanced substantially, as
highlighted in the past ten Emissions Gap Reports and as
indicated by the first biennial transparency reports that
offer a first step towards a harmonized, transparent and
timely global approach to emissions reporting, which is

instrumental for informing national pledges and tracking
progress towards them (chapter 2).

Fourth, in the ten years since the Paris Agreement was
adopted, renewable energy technologies have undergone
a transformation. As noted by the recent United Nations
report on the opportunities of energy transition, with cost
declines and manufacturing capacity growth, the global
deployment of solar and wind energy, and electric vehicles,
has exceeded even the most optimistic projections, and
continues to advance exponentially (United Nations 2025).
Last year’s Emissions Gap Report (UNEP 2024) highlighted
that all the solutions needed to get on track to achieving
the temperature goal of the Paris Agreement in the next
decade are available at low cost, and are associated with
significant economic, job creation and health benefits.

These developments position the international community
far more favourably to accelerate climate ambition and
action than a decade ago - and as this report emphasizes,
such acceleration is critically urgent. In the current
challenging geopolitical context, multilateralism will likely
be even more important to sustain and accelerate climate
action in an equitable and geopolitically balanced manner.

The process behind the Emissions Gap Report

As in previous years, this report has been prepared by an
international team of leading experts. This year, 39 leading
scientists from 21 expert institutions across 16 countries
have been engaged in producing the report, with
consideration of geographical diversity, gender balance
and renowned expertise. The assessment process has
been overseen by an international steering committee, and

it has been transparent and participatory. Geographical
diversity and gender balance have been considered to
the extent possible. All chapters have undergone external
review, and the assessment methodology and preliminary
findings were made available to the governments of the
countries specifically mentioned in the report, to provide
them with the opportunity to comment on the findings.

1 Inview of the announced withdrawal from the Paris Agreement of the United States of America, the following statement is included at the request of
the State Department of the United States of America: “The United States does not support the Emissions Gap Report. It is the policy of the United
States that international environmental agreements must not unduly or unfairly burden the United States. Accordingly, the U.S. Department of State
notified the UN Secretary-General of the U.S. withdrawal from the Paris Agreement on January 27" The U.S. Government furthermore informed UNEP

that they would not provide comments to this report.
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21 Introduction

This chapter assesses greenhouse gas (GHG) emissions
trends uptoandincluding 2024. It aims to describe emissions
trends from multiple perspectives, including total emissions
across gases and sources (section 2.2), emissions by major
sectors (section 2.3), and the emissions of major emitters,

including their per capita and historic contributions (section
2.4). These different perspectives offer insight into drivers of
emissions, as well as inequalities in contributions to climate
change. The past year also saw improvements to emissions
data reporting under the Paris Agreement with the release
of the biennial transparency reports (BTRs). These are
assessed in box 2.3.

As in previous years, the Emissions Gap Report
focuses on total net GHG emissions across all major
groups of anthropogenic sources and sinks reported
under the United Nations Framework Convention on
Climate Change (UNFCCC). This includes carbon
dioxide (CO,) emissions from fossil fuels and industry
(fossil CO,); CO, emissions and removals from land
use, land-use change and forestry (LULUCF CO,);
methane emissions (CH,); nitrous oxide emissions
(N20); and fluorinated gas (F-gas) emissions covered
under UNFCCC reporting. This set of sources is
consistent with global integrated assessment
modelling benchmarks reported in chapter 4, as well
as other major assessments (Skea et al. 2022; Forster
et al. 2024). It excludes ozone-depleting substances
regulated under the Montreal Protocol, as well as the
cement carbonation sink, neither of which are currently
covered in UNFCCC reporting. It also excludes fire
emissions not covered by inventory or bookkeeping
model reporting. Including these various sources

Box 2.1 Methodological approach to greenhouse gas accounting and warming potentials of the report

would increase global emissions by approximately
1.8 GtCO.e per year (Lamb et al. 2025). Global totals
include all countries and international aviation and
shipping emissions. Where national estimates are
reported, emissions are attributed to the country in
which they are produced (territorial accounting).

The reporting of net LULUCF CO, emissions is
consistent with previous Emissions Gap Reports.
Bookkeeping models are used to estimate global net
LULUCF CO, emissions, and estimates consistent
with national inventories are used to report national
net LULUCF CO, emissions. This ensures that global
estimates are consistent with chapter 4, as well as
the carbon cycle and climate science literature, while
national estimates are consistent with those reported
by countries to the UNFCCC. Total net LULUCF CO,
emissions differed by 7.9 GtCO, between the two
approaches during the period 2014-2023 (Melo et
al. 2025) (see appendix A, figure A.2). This is due to
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known differences in system boundaries between
each approach, in particular the fact that bookkeeping
models consider only ‘direct’ human-induced fluxes as
anthropogenic (e.g. deforestation, afforestation and
other land-use-related vegetation changes), whereas
national inventories typically also include most of
the ‘indirect’ human-induced fluxes (e.g. enhanced
vegetation growth due to increased atmospheric CO,)
that occur on a larger area defined as ‘managed land’
(Grassi et al. 2021). As a result, national inventories
globally sum up to a small net LULUCF CO; removal,
but include a large portion of removals that are not the
result of direct management and will not be sustained
if atmospheric CO, levels stabilize (Gidden et al. 2023).
This has significant implications for tracking national

and global emissions, and for evaluating collective
progress towards the Paris Agreement goals (Grassi
et al. 2025; see appendix A). A translation between
global emissions based on bookkeeping models and
the national GHG inventories reported by countries is
available and is updated annually (Friedlingstein et al.
2025; Melo et al. 2025; Schwingshackl et al. 2022).

Throughout this report, 100-year global warming
potentials from the latest IPCC Working Group | Sixth
Assessment Report (IPCC WGI AR6) (Forster et al.
2021) are used, where GHG emissions are aggregated
to CO, equivalents. Alternative metrics can be used to
highlight the differing impacts of short-lived gases, but
are not explored here.

The principal data sources in this chapter include the
Emissions Database for Global Atmospheric Research
(EDGAR) dataset for fossil CO,, CH4, N,O and F-gas
emissions (Crippa et al. 2025); the Global Carbon Budget
for global LULUCF CO, estimates, taking the average of
four bookkeeping models (Friedlingstein et al. 2025); and
Melo et al. (2025) for national inventory-based LULUCF CO..
Further methodological and data choices are detailed in
appendix A, which is available online.

2.2 Global greenhouse gas emissions
continued to increase in 2024

Ten years on from the adoption of the Paris Agreement,
global GHG emissions continue to increase. In 2024, they

reached arecord of 57.7 GtCOze, representing a 2.3 per cent
(1.4 GtCO4e) increase from the previous year (figure 2.1,
table 2.1) (Crippa et al. 2025). This rate is high compared
with the 2023 growth rate (1.6 per cent). It is more than
four times higher than the annual average growth rate in
the 2010s (0.6 per cent per year) and comparable to that of
the 2000s (on average 2.2 per cent per year). At the same
time, atmospheric CO, concentrations rose to 423.9 parts
per million in 2024, while CH, and N,O concentrations also
continued to increase (World Meteorological Organization
[WMO] 2025a). Since atmospheric GHG concentrations drive
global warming, these are ultimately the metrics that matter
for meeting the temperature goal of the Paris Agreement.

Figure 2.1 Total net anthropogenic GHG emissions by gas, 1990-2024
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Table 2.1 Total global emissions by source
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GtCO2e 2010-2019

(average)
GHG 53.3t5.4 55.3+51 56.2+5.2 57.7+5.5
Fossil CO, 36.342.9 38.5+3.1 39.1+3.1 39.6+3.2
LULUCF CO; (global bookkeeping) 4.9+3.4 3.5+2.5 3.612.5 4.4+3.1
LULUCF CO> (national inventory*) -3.6+-2.5 -4.2+-29 -4.2+-3 -
CH.4 8.6+2.6 9.142.7 9.2+2.8 9.3+2.8
N20 2.441.4 2.5+1.5 2.6+1.5 2.6+1.6
F-gases 1.2+0.35 1.6+0.48 1.7£0.5 1.7+0.52

Note: Non-CO, GHGs are converted to CO2 equivalents using global warming potentials with a 100-year time-horizon from the IPCC WGI
ARG (Forster et al. 2021). Annual updates entail revisions to previously published data, which implies small changes compared to prior

reporting in the Emissions Gap Report (see appendix A for details).

* Inventory-based LULUCF CO2 is excluded from total GHG emissions, but all other sources are included. Uncertainties are based on a 90
per cent confidence interval, consistent with the IPCC WGI AR6 assessment (see appendix A).

Sources: Crippa et al. (2025), Friedlingstein et al. (2025), Melo et al. (2025)

Fossil CO, emissions account for approximately 69 per cent
of current GHG emissions. These emissions are driven by the
combustion of coal, oil and gas in the energy sector, as well
as industrial processes associated with the manufacture
of metals, cement and other materials (figure 2.2). Multiple
datasets agree that fossil CO, emissions grew in 2024:
EDGAR (used here) estimates an increase of 1.1 per cent
(Crippa et al. 2025), compared to +0.5 per cent reported by
the International Energy Agency (IEA 2025a), +1.1 per cent
reported by the Energy Institute (2025) (energy sector only)
and +0.7 per cent forecast by the Global Carbon Budget
(Friedlingstein et al. 2025). Overall, the change in Fossil CO,
emissions was substantive at +0.55 GtCO,, but not as fast
as last year when the increase was +0.88 GtCO,.

Together, CH4, N,O and F-gas emissions account for
about 24 per cent of total GHG emissions. All these gases
continued to grow in 2024, with F-gas emissions the fastest
at 3.8 per cent, followed by N,O at 0.59 per cent and CH4
at 0.39 per cent (figure 2.1). Anthropogenic CH,4 emissions
are currently the second largest source of GHG emissions,
and are mainly attributable to agricultural sources including
enteric fermentation from ruminant livestock, manure
management and rice cultivation. Oil and gas operations,
coal mine methane leaks, and waste management are also
significant sources (figure 2.2). As methane has significant
short-term climate impacts, it has been the focus of recent
commitments (see box 4.1 “Global methane mitigation and
the progress of the Global Methane Pledge”). F-gases are
man-made substances used as insulators and substitutes
to ozone-depleting substances such as refrigerants, and are
closely tied to industrial production.

Total emissions across all gases that are associated with
fossil fuel extraction, production and combustion sectors
were 42 GtCO,e in 2024, accounting for ~73 per cent of
the total (figure 2.2). Most absolute and relative growth in
emissions over the past few decades was also associated
with fossil fuels (see appendix A, figure A.1).

Despite the key role of fossil fuels in driving total emissions,
deforestation and land-use change were decisive factors in
the rapid increase in 2024 emissions. Global net LULUCF
CO, emissions were projected to increase by 21 per cent
(0.77 GtCO,) in 2024 and were thereby responsible for
the largest share of the overall change in last year’s
emissions (53 per cent compared to 36 per cent for fossil
CO0,). However, this category of emissions is generally
considered to have the largest uncertainties of all gases
considered here, both in terms of absolute levels and
year-to-year trends (see appendix A, figure A.3). Averaged
over the last decade, global net LULUCF CO, emissions have
trended downward. The bookkeeping approach underlying
the Global Carbon Budget estimates used here calculates
emissions and removals based on land-use activity data
and carbon response curves; but it extrapolates the most
recent year (here 2024) based on the inter-annual variability
of the emission estimates from tropical deforestation
and degradation fires, and south-east Asian peat fires
(Friedlingstein et al. 2025).
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Figure 2.2 Total net GHG emissions by gas, sector, and fossil or non-fossil category in 2024

Net greenhouse gas emissions by gas and sector — 2024 (%)

Fossil CO,
(69%)

LULUCF CO,
(8%

~ /

F-gases (3%

)

CH,4 (16%)
)

N,0 (5%)

Energy -
Power (27%)

Energy —
/ Industry (11%) .
B Fossil fuel
sectors

Energy — (73%)

// Transport (15%)

= Energy — Buildings
- and other (6%

/ Energy — Fuel

production (10%)
Industrial
processes (9%)
Agriculture (11%)

Land-use change
(LULUCF) (8%)

Waste (4%)

Non-fossil
fuel sectors
(27%)

Sources: Crippa et al. (2025) for non-LULUCF emissions, Friedlingstein et al. (2025) for LULUCF emissions

Emissions from tropical deforestation and degradation fires
in South America were among the highest ever recorded
since 1997 at 1.2 GtCO, in 2024 (van der Werf et al. 2017,
Friedlingstein et al. 2025). They were likely exacerbated by
El Nifio conditions that started in mid-2023 and ended in
mid-2024, which drive increased temperatures and drought
risk, and are known to increase the odds that anthropogenic
fires used for agricultural management or forest clearing

activities ‘escape’, and have larger-than-anticipated effects
(Friedlingstein et al. 2025; Lamb et al. 2025). In contrast to
South America, land-use emissions from south-east Asia
have dropped in 2024, as the El Nifio conditions ceased
(Friedlingstein et al. 2025). The interactions between
deforestation, fires and emissions are becoming increasingly
important due to their implications for climate, mitigation
and biodiversity (see box 2.2).
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Despite over 100 countries pledging to halt or reverse
deforestation at the twenty-sixth Conference of the
Parties to the UNFCCC (COP 26) (UNFCCC 2021), global
primary forest loss remains high and deforestation
continues to drive emissions and impact biodiversity.
In 2024, 6.7 million hectares (Mha) of primary forest
were lost — an 80 per cent increase from 2023. Total
global tree cover loss reached a record 30 Mha, driven
by human activity alongside natural factors, with major
impacts on emissions, biodiversity, nature and human
health (World Resources Institute 2025).

Forest fires are one of the key drivers of forest and
tree cover loss (World Resources Institute 2025).
South America was particularly affected in 2024, with
dry conditions and extensive fires in Chile, Bolivia and
Brazil (WMO 2025b). Temperate and boreal forests
were also anomalously affected by wildfires in 2024,
most notably in Canada, where the extreme wildfire
season of 2023 persisted into 2024.

In fire-prone regions, fires often occur as part of
natural fire regimes. Further, fire conditions respond
to inter-annual variability from the El Nifio Southern
Oscillation cycle. However, an increase in frequency
and intensity of droughts and heatwaves associated
with human-induced climate change has contributed
to anincrease in the likelihood of large-scale wildfires
in some parts of the world (Copernicus 2024).
Moreover, wildfires slow down forest regrowth by
56-82 per cent, disrupting the carbon cycle (Driike et
al. 2023).

Non-fire-related primary forest loss rose by 14 per
cent from 2023 to 2024, mostly due to land clearing
for agriculture, especially soy, cattle and oil palm.
These commodities are widely traded internationally,

Box 2.2 Deforestation, emissions and impacts on nature and health

with major economies consuming products linked to
deforestation abroad (West et al. 2025). Roughly one
quarter of total land-use emissions are tied to trade,
with notable contributions linked to, for example, the
export of soybean from Brazil or palm oil from Indonesia
to Europe and China (Hong et al. 2022). In turn, post-
deforestation peatlands and exposed organic soils are
vulnerable to drought conditions and ignition, further
exacerbating fire frequency and intensity (Greifswald
Mire Centre 2024; Page et al. 2002).

Despite these trends, emissions from deforestation
have declined compared to 2000-2010 (see
appendix A, figure A.2). About 2.2 GtCO, per year was
also removed from the atmosphere between 2013 and
2022 and stored through afforestation, reforestation
and long-lived wood products globally (Pongratz
et al. 2024). Nonetheless, gross emissions from
permanent deforestation still far exceed CO, removals
and summed to 3.7 GtCO, per year over 2014-2023
(Friedlingstein et al. 2025).

The impacts of deforestation and wildfires on local
populations including loss of lives, public health,
impacts on property and infrastructure, and other
economic impacts underscores the need to look at
these events beyond emissions. Wildfire smoke can
travel long distances causing air pollution and harming
regional health, while black carbon speeds up glacier
melt (Kolden et al. 2025; Magalh&es et al. 2019; Prist et
al. 2023). Wildfires and deforestation are accelerating
habitat fragmentation, pushing thousands of species
closerto extinction (Driscoll et al. 2021). The disruption
of ecological networks and loss of keystone species
also undermines ecosystem resilience, with cascading
effects on food security, water regulation and disease
control (Wiebe and Wilcove 2025).

2.3 Emissions continued to increase
across major sectors

When emissions are allocated to major economic sectors,
power generation was the largest contributor in 2024 at
15.6 GtCO4e, followed by transport (8.4 GtCO,e) and industry
(6.5 GtCO,e) (figure 2.2; appendix A, figure A.4 available
online). Emissions grew across most sectors in 2024, but
growth was particularly pronounced in international aviation
(+6.3 per cent), continuing the rebound of the sector since
the COVID-19 pandemic. Robust emissions growth also
occurred in specific segments of the energy sector (e.g.
from solid — i.e. coal — fuel production at +2.2 per cent,
and industry at +1.8 per cent); as well as from industrial
processes (e.g. from metals at +1.5 per cent and chemicals

at+1.4 per cent). There was a significant decrease in process
emissions from cement (-3.7 per cent), primarily occurring in
China (Andrew 2025).

Focusing on the energy sector, overall energy demand
increased by 2.2 per cent in 2024, which was higher than
the average rate of demand increase observed between
2013 and 2023 (IEA 2025a). Combined with a recovery of
hydropower generation, much of the increase in energy
demand in 2024 was met by non-fossil sources (IEA 2025a).
On the supply side, the demand for coal-based power
generation increased by 1 per cent in 2024; however, there
has been a progressive decline in the growth rate, as well as
its share in the total energy mix (IEA 2025a). The year 2024
was another record year for renewable electricity generation
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(Graham et al. 2025). Compared to a counterfactual
scenario where the global roll-out of solar, wind, hydro and
nuclear power did not take place, significant emissions have
been avoided (Deng et al. 2025). The increased adoption of
renewable energy, combined with the declining share of
thermal power and with energy efficiency improvements,
have resulted in a steady decline in the global CO, intensity
of electricity since 2007 (Peng et al. 2025).

Despite positive trends on the supply side, 2024 was
also a year of extreme heat waves around the globe (Jha
etal. 2025), which pushed up electricity demand for cooling
(Graham et al. 2025; IEA 2025a). Temperature and heatwave
records were shattered across many parts of the globe,
including across central, western and southern Africa; vast
regions across South America, which endured more than
150 heatwave days; south-east Asia, where temperatures
exceeded 43°C in April; southern parts of the United States
of America and Mexico, where extreme heat reached up to
48°C; and the Eastern Mediterranean, where temperatures
climbed above 45°C (Jha et al. 2025). Without these events,
fossil fuel electricity generation may have remained flat in
2024 - instead, it increased (Graham et al. 2025; IEA 2025a).

Other emerging sources of demand included electric
vehicles, heat pumps and data centres, which collectively
contributed to an additional 200 TWh or 0.7 per cent of
global demand growth (Graham et al. 2025; IEA 2025a).

While data centres are the fastest growing sources of
emissions, their overall contribution to emissions remained
relatively minor. In 2024, data centres took up 1.5 per cent
of the total electricity demand and less than 1.5 per cent of
energy sector emissions (IEA 2025b). There are concerns
that the pace and scale of artificial intelligence (Al) adoption
and associated infrastructure needs is undermining
progress on renewable energy (Lee 2025). From a
macroeconomic perspective, the future growth of Al and

associated emissions or their contribution to emission
reductions is uncertain and depends significantly on gains
in efficiency or future technology changes, such as shifting
to less-resource intensive models; it is also likely to be
small relative to the overall energy sector emissions (Chen
2025; IEA 2025b; UNESCO 2025). There is a need to further
understand the full range of impacts associated with near-
term digitalization trends, including local impacts.

2.4 Emissions increased for all but one of
the largest GHG emitters

Currently, the six largest emitters in terms of total GHG
emissions are China, the United States of America, India,
the European Union, the Russian Federation and Indonesia.
Preliminary estimates for 2024 (which exclude national-level
LULUCF CO,, for which data is only available up to 2023)
show an increase in GHG emissions compared with 2023 in
all of these except the European Union (figure 2.3; figure 2.4).

The G20 group accounted for 77 per cent of global GHG
emissions in 2024, excluding the African Union (see
appendix A, figure A7). Least developed countries (LDCs)
— which include many African Union countries — remain a
minor contributor to global emissions, at 3 per cent of the
total. Most of the G20 countries recorded an increase in
emissionsin 2024. The highest absolute growth in emissions
occurred in India, followed by China and Indonesia, which
are also among the highest populated countries globally. In
terms of growth rate, Indonesia showed the highest increase
(4.6 per cent) followed by India (3.6 per cent). Emissions
growth in China (0.5 per cent in 2024) was lower than the
previous year. However, many countries outside of G20
also showed significant increases in emissions in 2024
(figure 2.3; figure 2.4). Emissions in the European Union
decreased by 2.1 per cent.
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Figure 2.3 Contributions to the increase in GHG emissions in 2024 from 2023 levels of the six largest emitters, the rest
of the G20 members, the rest of the world, international transport and LULUCF
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Sources: Crippa et al. (2025), Friedlingstein et al. (2025)
Note: The hatched LULUCF estimate refers to the global change.

Contributions by current, per capita and historic emissions
differ across the high emitters and world regions. Per capita
GHG emissions are above the world average of 6.4 tons of
CO, equivalent (tCOze) in the United States of America,
the Russian Federation, China and the European Union,
and remain significantly below it in Indonesia and India.
The per capita emissions of LDCs is 1.5 tC0O,e. In terms of
historic cumulative CO, emissions (including LULUCF), the
United States of America has produced the most global CO,
emissions to date, followed by China and the European Union

(see appendix A, figure A.9). The LDCs and the African Union
have only produced a minor share of historic cumulative
emissions, despite being highly populous countries and
regions. Several countries with high per capita and historic
emitters have still to peak in their emissions. As discussed
in previous reports, emissions inequality continues to
exist within countries, with the richest individuals driving
emissions with their consumption and investments, and
few policies addressing this globally (Pathak et al. 2025;
Schongart et al. 2025).
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Figure 2.4 Total and per capita GHG emissions of the six largest GHG emitters
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Box 2.3 Transparency in national greenhouse gas emissions reporting

At COP 24 in Katowice, countries agreed to submit
BTRs under the new Enhanced Transparency
Framework (ETF) by 31 December 2024. These
were to contain, among other documents, a set of
common reporting tables (CRTs) with the national

Figure 2.5 Submissions of CRTs in the first BTRs

Submissions up to September 11 2025
Submitted, data from 1990 to 2022

As of 11 September 2025, 85 of 195 parties in the
Paris Agreement have submitted a CRT with their
BTR (figure 2.5). Of these, 61 CRTs cover the period
1990-2021 across the full scope of gases and sectors
under the Agreement. Many developing country
Parties do not include a full-time series, which is in
accordance with flexibility provisions provided under
the ETF. LDCs and small island developing States
may choose to submit BTRs at their discretion, and
eight have done so (Cuba, Guinea-Bissau, Guyana,
Maldives, Mauritius, Nepal, Rwanda and Singapore).

By contrast, many countries have yet to provide
CRTs. Among the high emitters, these include India.
A further six countries have submitted CRTs, but did
so with inconsistent, missing or incorrectly formatted
data (Lamb 2025). It should also be noted that the
United States of America failed to submit a National

Submitted, partial data up to 2022

GHG inventory of each country. Developed country
parties have been submitting national inventories in
a similar format for many years, but for many other
countries the BTRs have led to substantially improved
emissions data-gathering under the agreement.

[ Not submitted or non-standard format

Inventory Report in 2025, which is an obligation for
Annex | Parties countries under the Convention, which
the United States of America continues to be.

The BTRs offer a first step towards a harmonized,
transparent and timely global approach to emissions
reporting, which is instrumental for informing national
pledges and tracking progress towards them. In
the absence of a strong compliance regime, this
transparency is a core accountability mechanism in
the Paris Agreement to ensure that countries deliver
on their pledges. Nonetheless, further improvements
in reporting — taking into account differing technical
and institutional capacities — are required before a
complete assessment of global emissions based on
the inventories can be made.
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3.1 Introduction

The Paris Agreement builds on a five-year ambition-raising
cycle, whereby parties are requested to ratchet up the
ambition of their mitigation efforts over time to align with
the temperature goal and other goals of the agreement.
The new nationally determined contributions (NDCs) that
countries are required to submit this year are therefore
a critical test of the ambition-raising mechanism. The
extent to which parties respond with enhanced ambition
and implementation — grounded in the principle of equity,
including gender equity, and common but differentiated
responsibilities and respective capabilities, in the light of
different national circumstances — influences the credibility
of the Paris Agreement and the world’s ability to close the
emissions gap.

As at 30 September 2025 (the cut-off date for NDCs, data
and literature assessed in this report, unless otherwise

noted), only 60 parties, accounting for 63 per cent of global
emissions, had either submitted (57 parties) or announced
(three parties) new NDCs containing greenhouse gas (GHG)
mitigation targets for 2035. In addition, four parties had
submitted new NDCs that did not contain GHG mitigation
targets for 2035.

This chapter takes stock of the current state of play of NDCs
and progress towards their achievement, with a focus on
the new NDCs. Section 3.2 examines the new NDCs at the
global level and the general evolution of emission reduction
targets since the adoption of the Paris Agreement, in terms
of the form and coverage of targets, the sector-specific
efforts called for in the global stocktake, conditionality and
stated needs for financial support. Section 3.3 then takes a
deeper look at the emission trajectories of G20 members
under their current policies, new NDCs, net-zero targets and
the implications for peaking for each G20 member.’

1 G20 members include the African Union and the European Union. As the African Union has neither a collective NDC nor a net-zero target, the
assessment does not include commitments by the African Union as a whole. Conversely, the European Union has both a collective NDC and a net-zero
target, so these are included in the assessment, as are the commitments of G20 members South Africa, France, Germany and Italy.
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Box 3.1 Terminology and data sources

In this report, ‘'new NDCs' refers to NDCs included in
the United Nations Framework Convention on Climate
Change (UNFCCC) NDC 3.0 list and, unless otherwise
noted, high-level announcements of new NDC targets
that have not yet been submitted (United Nations 2025;
United Nations Framework Convention on Climate
Change [UNFCCC] 2025a; UNFCCC 2025b). The term
‘most recent NDCs' refers to the active NDCs in the
UNFCCC registry of every party to the Paris Agreement,
regardless of whether the party has submitted or
announced a ‘new’ NDC. Currently there are 168 active
NDCs (the European Union and its member states are
counted as one party because they submit a common
NDC). The cut-off date for the literature and data

assessed in the report is 30 September 2025 unless
otherwise noted. Country-level emissions include
territorial emissions unless otherwise stated.

In contrast to chapter 2, this chapter uses historical
energy and industry emissions from the latest national
GHG inventories, as compiled by the PRIMAP-hist
project (Giitschow, Busch and Pfliiger 2025). Historical
CO, emissions from land use, land-use change and
forestry (LULUCF) are also taken from the national
GHG inventories (EU Observatory on Deforestation
and Forest Degradation 2025). These methodological
choices cause minor variations in country-level
emission estimates between chapters 2 and 3.

The United States of America Government has given notice
of its withdrawal from the Paris Agreement (United States of
America, White House 2025). This withdrawal will come into
effect one year after the formal notification, so the new NDC
submitted by the United States of America is still active.
However, given the volume of the country’s emissions,
this report also examines the expected effects of its NDC
becoming inactive when it exits the Paris Agreement.

3.2 Global overview of new nationally
determined contributions

3.2.1 NDCs have become slightly more robust over

time but this evolution has been slow, and

the new NDCs have done little to accelerate

progress

This section assesses the new NDCs against language in
the Paris Agreement and the first global stocktake.2 First,
it examines the stipulation in the Paris Agreement that
developed countries’ NDCs should contain economy-wide,
absolute emission reduction targets, while developing
countries are encouraged to move over time towards
economy-wide targets. Second, it considers the call in the
global stocktake for parties to submit “ambitious, economy-
wide emission reduction targets, covering all GHGs, sectors
and categories” (UNFCCC 2023).

The number of parties with GHG targets has risen only
slightly with the new NDCs. Four parties (Ecuador, Nepal,
S&o Tome and Principe, and Vanuatu) included GHG targets
in their new NDCs for the first time, bringing the total number
of parties with GHG targets to 152, up from 133 when the
Paris Agreement was adopted in 2015. The new NDCs do
reflect an incremental shift in GHG targets to more robust

formulations, but have not noticeably broadened the scope
of sectors and gases covered by the targets.

Forty-four NDCs (including those of all developed countries)
now contain absolute targets relative to a base year, while
another nine have fixed-level targets that specify the
emissions level in the target year. This is up from 35 and
5, respectively, at the time of the adoption of the Paris
Agreement. While baseline scenario targets still appear in
a majority of NDCs, in their new NDCs six parties switched
from baseline scenario targets to base-year targets, a
welcome move because base-year and fixed-level targets
are generally considered to be more robust than other types
from an accounting and transparency perspective. Parties
are also increasingly considering gender in their NDCs to
promote inclusive and effective climate action

Parties have not materially improved the sector and gas
coverage of targets in their most recent NDCs. Ninety NDCs
now cover all sectors, including LULUCF. While this is a
marked improvement from the time of the Paris Agreement,
when only 53 NDCs did so, most of this increase took place
in earlier updates and progress appears to have stalled in the
new NDCs. Only 25 NDCs cover all seven Paris Agreement
GHGs, while 108 cover at least the three major gases (CO,,
methane and nitrous oxide), up from 20 and 80 respectively
in 2015. Again, the new NDCs do not significantly improve
on this metric. Moreover, while several decisions since
the twenty-sixth session of the Conference of the Parties
to the United Nations Framework Convention on Climate
Change (COP 26) have requested countries to revisit and
strengthen their 2030 targets, only 97 NDCs (accounting
for 79 per cent of global emissions) have ever done so, and
only 13 countries (responsible for only 1 per cent of global
emissions) have strengthened their 2030 targets in the new
submissions.

2 This section does not consider the new NDCs announced recently by three parties.



The overall conclusion is that NDCs have become slightly
more robust over time, but this evolution has been very slow,
and the new NDCs have done little to accelerate progress.

3.2.2 Alignment with sectoral elements of the
global stocktake outcome is still lacking

The outcome of the first global stocktake clarified sector-
specific global mitigation effort areas and goals. Paragraph
28 “calls on Parties to contribute ... in a nationally determined
manner” to a range of sector-specific efforts, mainly in the
energy and industry sectors (UNFCCC 2023). This section
examines how NDCs fare against these efforts and goals.

The global stocktake set targets to triple renewable energy
capacity and double the annual rate of energy efficiency
improvement by 2030. The latest available assessments,
based onactive NDCs in 2024, indicate that renewable energy
capacity would increase by 2.0-2.2 times (International
Renewable Energy Agency [IRENA] 2024; Altieri and Jones
2025; International Energy Agency [IEA] 2025), falling well
short of the tripling target. These commitments appear
conservative, however, in light of prevailing policies and
market dynamics, which look to increase capacity by 2.7
times (IEA 2025), much closer to (though still short of) the
tripling goal. While it is not yet clear to what extent the new
NDCs will increase progress on this point, it is encouraging
that 70 per cent of them now contain a renewable capacity
target (Marshall, Gompertz and Senlen 2025).

Regarding energy efficiency, active NDCs in 2024 would
increase the global efficiency improvement rate by an
average of 2.8 per cent per year through to 2030 (IEA 2024),
falling short of the global stocktake goal of doubling the
improvement rate. Moreover, actual improvements have
declined in recent years, falling to 1 per cent per year in 2023
and 2024 (IEA 2024). Again, the effect that the new NDCs
will have on this metric is not yet clear. To date, most (91
per cent) new NDCs mention energy efficiency, although just
under half (49 per cent) set an improvement target (Marshall,
Gompertz and Senlen 2025).

In addition to these specific targets, the global stocktake
outlines arange of global efforts to reduce reliance on fossil
fuels. While these are not quantified, the International Energy
Agency (IEA)'s net-zero scenario provides benchmarks
against which NDCs might be measured. Regarding their
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fossil fuel aspirations, NDCs active in 2024 do not fare
particularly well. For instance, they would, by 2030, leave
the world with 1.4 times as much unabated coal power
generation capacity, 1.3 times as much energy-related CO,
emissions, and 1.2 times as much primary energy supply
from oil and gas as required in the IEA net-zero scenario
(IEA 2024). Likewise, under those NDCs only 41 per cent of
global energy supply would be from zero-carbon sources
(IEA 2024). With regard to the new NDCs, more than half
(62 per cent) set a target to reduce fossil fuel use in the
electricity mix, while 29 per cent set a coal-phasedown
target. To date, however, no NDCs set targets to reduce oil
and gas production or trim inefficient fossil fuel subsidies
(Marshall, Gompertz and Senlen 2025).

3.2.3 There is scope for increased clarity on
conditionality and finance

The Paris Agreement requires that mitigation efforts in
developing country parties be supported with finance,
technology and capacity-building, and many parties have
proposed NDCs that are fully or partially conditional on
receiving such support. The Emissions Gap Report 2024
proposed that new NDCs should be “explicit about conditional
and unconditional elements, with emerging market and
developing economies providing details on the means of
implementation they need, including institutional and policy
change, as well as international support and finance required
to achieve ambitious NDC targets for 2035."” This section
briefly examines how NDC conditionality has evolved since
2015, as well as the finance needs identified in NDCs.

Since the adoption of the Paris Agreement, the share of
NDCs that include one or more unconditional elements
has increased over time, from 90 to 111 NDCs. As at 30
September 2025, NDCs identified USS$5.3 trillion in needs,
of which USS$1.9 trillion was for conditional actions.
Of the total finance needed for conditional actions,
mitigation accounted for a total of USS$1.2 trillion (Climate
Watch 2025a). It is important that NDCs be conducive to
investment, particularly in countries that require conditional
finance or seek private investment. Many NDCs still need
to be clearer regarding finance needs and require credible
implementation plans (box 3.2). Gender-responsive finance
planning can enhance the effectiveness and equity of NDC
implementation.
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NDCs can send investment signals by identifying
specific investment opportunities that are well aligned
with near- and long-term national climate priorities
(Institutional Investors Group on Climate Change
2024). Clearly articulated financial indicators such
as scope, granularity, policy alignment and other
information needed for investment decisions can make
NDCs particularly useful to investors (see appendix B.1)
(Alberti, Alanah and Sawant 2025).

A preliminary assessment of the new NDCs submitted
by 18 developing country parties (as at 31 May 2025)
(Alberti, Alanah and Sawant 2025) showed that seven of
these had enhanced either the scope or the granularity
of their needs, but that improvement is needed across
most indicators.

Key findings

» Scope and granularity of needs: Eight of the 18
updated NDCs quantified climate finance needs
for both mitigation and adaptation; three costed
mitigation only. Five of the NDCs provided granular
detail on needs such as disaggregated sector- or
project-level investment requirements. Critically, five
parties did not quantify climate finance needs at all.

» Private sector mobilization strategies: While
a majority of the NDCs referenced the private
sector, eight of these references were high-level
or unspecific. Strategies were improved in six of
the updated NDCs, while four were weaker or less
specific, making them less useful to investors.

» Conditionality: Most (15 out of 18) countries
indicated that international support was needed to
implement their NDCs, but specificity decreased for
four countries compared to their previous NDCs,
making it difficult to know which commitments
depend on international resources.

Box 3.2 Do the new NDCs provide clearer signals for investors?

» Implementability: All (18) NDCs included a
general implementation plan for delivering climate
objectives; only two, however, addressed details
such as implementation responsibility, legal
frameworks, timelines, budgets, and expected
outcomes of specific measures. Many NDCs still
lack a clear, actionable delivery roadmap, which
is needed for coordinating implementation and
building investor trust.

» Alignment with national and sectoral plans: Sixteen
of the 18 mentioned alignment with other national
or sectoral plans, but most provided only vague
descriptions of how this was to be accomplished.
Investors seek this alignment as it helps to reduce
duplication and streamline coordination. It also
signals policy coherence, reducing the likelihood
of risks arising from fragmentation and weak
integration with broader development priorities.

The findings highlight the need for stronger investment
and implementation planning in future NDCs. More
international cooperation and support in preparing
NDCs would help, particularly for emerging market
and developing economies. Development finance
institutions and private advisory groups can provide
technical expertise and data infrastructure, and offer
capacity-building programmes aimed at improving
national investment planning capabilities. In sum,
better investment ‘signaling’in NDCs - linked to sound
policies, enabling frameworks, and price incentives -
will help attract climate finance that is aligned with
development priorities. However, it should be noted
that investment signals in NDCs in isolation are not
enough to attract climate finance. Strong policies,
enabling frameworks and price incentives remain key
to enabling investment in NDCs and climate objectives.

3.3 G20 emissions pathways towards

2035: A deep dive

This section provides an overview of the new NDCs
submitted or announced by G20 members (section 3.3.1)
followed by an updated assessment of G20 members’
collective and individual progress with respect to current
policies in 2030 and 2035 (section 3.3.2) and progress

towards achievement of 2030 NDC targets (section 3.3.3). It
also provides a preliminary assessment of the new NDCs and
the extent to which they represent strengthened mitigation
ambition (section 3.3.4), per capita emissions (section 3.3.5)
and peaking of emissions and net-zero emission pledges
(section 3.3.6).34 See appendix B.2 for data sources and
assumptions used throughout this section.

3 The literature cut-off date for this analysis is 30 September 2025. This ensures that the most recent historical GHG emissions and recently adopted
policies are considered. A list of the studies used, criteria for their inclusion, and other assumptions made in the assessment are available in

appendix B.4.

4 The assessment is based on a synthesis of emission scenarios presented in independent studies, most published in 2024 or later.



https://wedocs.unep.org/20.500.11822/48855
https://wedocs.unep.org/20.500.11822/48855
https://wedocs.unep.org/20.500.11822/48855

Throughout this section reference is made to figure 3.1,
which shows for each G20 member historical emissions
between 2000 and 2023 based on national GHG inventories;
emission trajectories based on current policies; and target
emission levels from 2030 and 2035 NDCs, as well as net-
zero targets. Although itis a G20 member, the African Union
is not assessed as it does not have a union-wide NDC.
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3.3.1 Ten G20 members have submitted or
announced new NDCs with mitigation targets
for 2035

Seven G20 members submitted a new NDC by 30 September
2025 (Australia, Brazil, Canada, Japan, the Russian
Federation, the United Kingdom and the United States of
America), and three announced GHG mitigation targets for
2035 during the United Nations Climate Summitin September
2025 (China, the European Union and Turkiye), while Mexico
outlined the stronger mitigation actions it intends to take
(table 3.1). No G20 member has formally updated its 2030
NDC target since COP 29 (Climate Watch 2025a).

Table 3.1 Summary of the NDC mitigation targets of G20 members

G20 member?

2030 NDC

2035 NDC or mitigation pledge

Argentina + Cap 2030 net emissions at 349 MtCO»e + No new NDC submitted or mitigation pledge
(unconditional) announced by 30 September 2025

Australia + Reduce GHG emissions by 43 per cent from + Reduce GHG emissions by 62-70 per cent
2005 levels by 2030 from 2005 levels by 2035

Brazil + Reduce net GHG emissions by 53 per cent + Reduction in the net range of 59-67 per cent
from 2005 levels by 2030 compared to 2005 emissions

Canada Reduce GHG emissions by 40—45 per cent Reduce GHG emissions by 45-50 per cent
from 2005 levels by 2030 from 2005 levels by 2035

China + Peak CO, emissions before 2030 + Announced mitigation pledge for 2035:

Reduce CO,/gross domestic product (GDP) by
65 per cent from 2005 levels by 2030

Increase share of non-fossil fuels in primary
energy consumption to around 25 per cent in
2030

Increase forest stock volume by around 6
billion cubic metres by 2030

Increase the installed capacity of wind and
solar power to 1,200 GW by 2030

By 2035, reduce economy-wide net GHG
emissions by 7-10 per cent from peak levels,
striving to do better

Increase the share of non-fossil fuels in total
energy consumption to over 30 per cent
Expand the installed capacity of wind and

solar power to over six times the 2020 levels,
striving to bring the total to 3,600 GW

Scale up the total forest stock volume to over
24 billion cubic metres

European Union

Reduce net GHG emissions by at least 55 per
cent from 1990 levels by 2030

Announced mitigation pledge for 2035:

Reduce net GHG emissions by 66-72 per cent
from 1990 levels by 2035

India + Reduce GHG per unit of GDP by 45 per cent + No new NDC submitted or mitigation pledge
from 2005 levels by 2030 announced by 30 September 2025
+ Increase the share of non-fossil energy in total
power capacity to around 40 per cent by 2030
(conditional, depending on finance)
+ Increase the carbon sink volume by an
additional 2.5-3 GtCO,e
Indonesia + Reduce GHG emissions by 29 per cent + No new NDC submitted or mitigation pledge
(unconditional) and 41 per cent (conditional) announced by 30 September 2025
relative to the business-as-usual (BAU)
scenario by 2030
Japan® + Reduce GHG emissions by 46 per cent from + Reduce GHG emissions by 60 per cent from
2013 levels by 2030 2013 levels by 2035
Mexico® + Reduce GHG emissions by 35 per cent + No new NDC submitted by 30 September

(unconditional) and 40 per cent (conditional)
from BAU by 2030

2025; mitigation plans presented at the United
Nations Climate Summit
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G20 member? 2030 NDC

2035 NDC or mitigation pledge

Republic of + Reduce GHG emissions by 40 per cent from + No new NDC submitted or mitigation pledge
Korea 2018 levels by 2030 announced by 30 September 2025

Russian + Reduce GHG emissions to up to 70 per cent of | © Reduce GHG emissions to 65-67 per cent of
Federation the 1990 level by 2030 the 1990 level by 2035

South Africa

Limit 2030 emissions to 350-420 MtCO,e

No new NDC submitted or mitigation pledge
announced by 30 September 2025

Saudi Arabia .
2030, with 2019 as the base year

Reduce emissions by 278 MtCO,e annually by | *

No new NDC submitted or mitigation pledge
announced by 30 September 2025

Tirkiye .
the BAU level by 2030

Reduce GHG emissions by 41 per cent from .

Announced mitigation pledge for 2035:

+ Reduce GHG emissions to 643 MtCO,e by
2035

United Kingdom | -
from 1990 levels by 2030

Reduce GHG emissions by at least 68 per cent | -

Reduce GHG emissions by at least 81 per cent
from 1990 levels by 2035

United States of | -

America“ from 2005 levels by 2030

Reduce GHG emissions by 50—52 per cent .

Reduce GHG emissions by 61-66 per cent
from 2005 levels by 2035

Note: ‘Net GHG emissions’ refers to total GHG emissions minus the quantity of GHGs removed or offset.

o o T o

3.3.2 G20 members’ emission projections under
current policies in 2030 and 2035

Current policies scenarios project GHG emissions based
on policies already adopted and/or implemented. For 2030,
the G20 aggregate emissions under current policies are
projected to be 35 GtCO,e (sum of central estimates).5
While the results are largely similar to last year's at the
aggregate level, there are significant changes for individual
G20 members, particularly the United States of America
and China. Lower projections for China and several other
countries are cancelled out by higher projections for the
United States of America (figure 3.1). The latest projections
for China in three annually updated studies from the Climate
Action Tracker (2025b), the Joint Research Centre of the
European Commission (Keramidas et al. 2025) and PBL
(Nascimento et al. 2024; den Elzen et al. 2025a; den Elzen et
al. 2025b) show peaking occurring around 2025 followed by
areductionin emissions of 0.3-1.4 GtCO,e by 2030, whereas
these same studies previously saw continued emission

The African Union is not listed as it does not have a collective mitigation target.
Japan also communicated a 2040 target to reduce its emissions by 73 per cent from 2013 levels.
Mexico referred to stronger mitigation commitments at the United Nations Climate Summit, but stopped short of making this a pledge.

As the United States of America is withdrawing from the Paris Agreement, its NDC will no longer be in effect as of 27 January 2026.

growth until 2030. This new trend is largely explained by
the growth of renewable electricity generation in China
outpacing overall growth in power demand. In contrast, the
2030 emission projections for the United States of America
have increased by 1 GtCO»e (range of two studies: 0.8-1.1
GtCO,e) from last year's assessment, largely due to policy
reversals.

For 2035, the G20 aggregate emissions under current
policies are projected to drop to 33 GtCOze, i.e. 2 GtCOze
lower than 2030’s figure (sum of central estimates). China
is the largest contributor to this projected reduction (1
GtCO,e), followed by the European Union (0.6 GtCO.e)
and the United States of America (0.2 GtCO,e). Other G20
members are on clear downward emission trends and
several more might peak or plateau between 2030 and 2035
under current policies, while others are projected to continue
increasing their emissions up to 2035 (figure 3.1). Section
3.3.6 explores peaking in greater detail.

5 For2030and 2035 projections, only the central estimates are presented (median values when five or more studies were available, otherwise they are
average values, following the approach in den Elzen et al. [2019]); see appendix B.2 for data sources and assumptions.
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Figure 3.1 G20 members' emissions trajectories implied by historical emissions, current policies, NDC targets and

net-zero targets
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3.3.3 Collectively, G20 members are not estimated
to achieve their 2030 NDC targets

Figure 3.1 presents central estimates of emissions for G20
members based on current policies and unconditional NDC
target projections. Further detail is provided in table 3.2.6
Seven G20 members are likely to achieve their unconditional
NDC targets with existing policies, while nine are projected
to fall short. Estimates for Indonesia remain highly uncertain
due to large fluctuations in land-use emissions during the
past several years (EU Observatory on Deforestation and
Forest Degradation 2025). South Africa is a new addition to
the list of countries projected to achieve their NDC target,
while some of the nine countries projected to fall short —
Australia and Japan for example — are making progress
and are very close to achieving their 2030 NDC targets with
existing policies and measures. The projected emissions for
the Russian Federation and Tirkiye under current policies
are considerably below their unconditional NDC target levels

(25 per cent based on central estimates). Three countries
communicated both unconditional and conditional NDC
targets; of these, India is projected to achieve its conditional
target while Indonesia and Mexico are projected to fall short
of their conditional NDC targets under current policies.

On an aggregate level, G20 members’ emissions under the
2030 unconditional NDCs, including the NDC of the United
States of America and not taking into account the expected
overachievement by China, India, the Russian Federation
and Tirkiye, are projected to be 33 GtCO,e. The G20’s
implementation gap, which is defined as the difference
between projected emissions under NDC scenarios and
those expected based on current policies (den Elzen et al.
2019; Fransen et al. 2023), is therefore around 2 GtCO,e
for the unconditional NDCs, increasing to 3—4 GtCO,e if
adjusted for expected overachievement. If the analysis is
based on conditional NDCs, the implementation gap widens
slightly, by about 0.5 GtCO»e.

Table 3.2 Assessment of progress towards achieving the unconditional 2030 NDC targets ([x/y] denotes how many
studies [x] out of the total number considered [y] project that the target will be achieved)

Likely to meet the target with

existing policies existing policies

(Bold font indicates the country
overachieved by more than
15 per cent)

China [6/7] Argentina [0/3]
European Union [2/3]° Australia [1/3]°
India [4/5] Brazil [0/3]

Tiirkiye [3/3]

Russian Federation [3/3]*
South Africa [conditional: 2/4]°
Mexico [3/3]

Canada [0/4]2
Japan [1/4]

Saudi Arabia [0/3]

Less likely to meet the target with

Republic of Korea [0/4]

United Kingdom [0/2]
United States of America [0/2]¢

Uncertain

Indonesia [2/3]

Note: All NDCs considered in this assessment are unconditional NDCs unless otherwise stated. The assessment is based on independent
studies mainly published in 2021 or later. The number of independent studies that project a country will meet its current NDC target is
compared to the total number of studies. This ratio is indicated in brackets.

a. Current policies scenario projections available in official publications were also examined. The official publications for three G20
members (Canada, the European Union and the United Kingdom) show that these countries do not expect to meet their ‘point in time’
NDC target under their current policies scenarios (European Environment Agency [EEA] 2024; United Kingdom, Department for Energy
Security and Net Zero 2024; Canada 2025). Australia projected that it is very close to achieving the target (Australia, Department of
Climate Change, Energy, the Environment and Water 2024). For the European Union, the official projections by the EEA (under the
existing measures scenario) do not fully account for the member state-level implementation of European Union-wide policies (EEA

2024).

b. One study suggests that South Africa is “within reach’, meaning that the lower bound estimate of a current policy scenario projection

is within the NDC target range.

6 Asin the 2024 edition of this report, South Africa’s 2030 NDC is considered conditional, based on the World Resources Institute’s categorization

(Climate Watch 2025a).



3.3.4 The new NDCs indicate limited progress on
collective mitigation ambition

This section examines the impact of the new NDCs submitted
or announced by G20 members on projected emissions and
assesses the extent to which they move beyond the prior
NDCs and current policies of these members collectively
and individually.

New NDC targets for 2035 are lower than 2030 NDC targets

Figure 3.2 shows the estimated impact on GHG emissions
in 2035 of the new unconditional NDC targets announced
or submitted by ten G20 members, compared with the
estimated 2030 levels based on the previous NDCs. This
gives a weak indication of the extent to which ambition in
the new NDCs has been strengthened, by showing whether
2035 target emissions are lower than 2030 target emissions.
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If fully implemented, these 10 members’ total GHG emissions
in 2035 will be reduced by 3.6 GtCO,e (range: 3.3-3.6)
compared with emissions in 2030 based on the NDC
emission targets (upper part of figure 3.2). This estimates
drops to 2.7 GtCO,e (range: 2.5-2.7) once the United States
of America withdraws from the Paris Agreement and its
NDC becomes void, thereby cancelling 25 per cent of the
projected emission reductions compared with 2030 levels.

If all the G20 members are considered collectively, total
G20 emissions in 2035 are estimated to be about 4 GtCOe
(range: 1-4 GtCO,e) below 2030 levels (lower part of figure
3.2). Here, current- policy scenarios are used as a substitute
for new NDC targets for the G20 members yet to submit
these targets (see chapter 4, table 4.1 for details on the
methodology). Excluding the United States of America’s NDC
would halve this estimate to 2 GtCO,e, because the reversal
of the country’s domestic climate regulations and laws is
estimated to increase the country’s projected emissions by
1.2 GtCO,e in 2035 instead of reducing these by 0.9 GtCO,e.
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Figure 3.2 Emissions in 2035 implied by the new unconditional NDCs of G20 members compared with 2030 NDC targets,
individually (upper figure) and collectively (lower figure)
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Collectively, the new NDCs show limited mitigation
ambition beyond existing policies for 2035

A comparison of 2035 emissions under the new NDCs with
those expected under current policies indicates whether the
new NDCs represent increased mitigation ambition beyond
what would result from policies already in place. This metric
is key to assessing the ambition-raising mechanism of the
Paris Agreement (Nascimento et al. 2024).

Figure 3.3 shows that the total estimated emissions in 2035
resulting from the new unconditional NDCs of the ten G20
members are about 2.8 GtCO.e/yr (range: 1.8-5.9) lower
than emissions based on current policy projections (upper
part of figure 3.3). Considering the G20 collectively changes
this estimate to 3.6 GtCOe/yr (range: 2.7-3.0) (lower part of
figure 3.3). Again, these totals are based on the inclusion of
the NDC of the United States of America. Once the country
exits the Paris Agreement and its NDC becomes void, the
estimates drop to about 0.7 GtCO,e/yr and 1.5 GtCO,e/yr
respectively, indicating the limited global ambition of the
remaining new NDCs relative to current policies.

As figure 3.3 illustrates, the new NDC targets of Brazil and
the United States of America make up the largest absolute
contributions to the estimated total, followed by those of
Japan, the United Kingdom, Australia, Canada and the
European Union (although it should be noted that there is
a large uncertainty range around the median estimate). The
new NDC targets of Tlrkiye and the Russian Federation are
less ambitious than emission levels resulting from current
policies projections. China’s new NDC target is also assessed
to be less ambitious than the current policies scenario.
However, this assessment is subject to considerable
uncertainty, as indicated by the large uncertainty range
around the median estimate for China.

3.3.5 Per capita emissions of G20 members
continue to differ widely

Per capita GHG emissions in 2019 and projections under
NDC targets and current policies scenarios are presented in
figure 3.4, grouped by the per capita income levels of G20
members. High-income members (as defined by the World
Bank [2025]) are all expected to steadily reduce their per
capita emissions in the years to 2035. Fully achieving 2035
pledges would reduce the per capita emissions levels of
several high-income G20 members (e.g. the European Union,
Japan and the United Kingdom) to levels similar to those of
lower-middle-income members. Several high-income G20
members, however, are still on course to emit more than 10
tC0O,e per capita in 2035 — this is a higher level than that of
almost all middle-income G20 members today.
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The declining emissions trend observed for high-income
G20 members is less apparent for middle-income G20
members. It is a positive sign, however, that many of these
countries are projected not to increase their per capita
emissions much beyond current levels despite their need
for further economic development.

3.3.6 Mixed progress among the G20 members in
terms of peaking of emissions and net-zero
emission pledges

The outcome of the first global stocktake encourages parties
to align their NDCs with 1.5°C, “as informed by the latest
science, in the light of different national circumstances”
(UNFCCC 2023). It also notes the importance of aligning
NDCs with long-term, low emissions development
strategies, which in turn are to be “towards just transitions
to net-zero emissions.” The global stocktake recognizes that
in scenarios limiting warming to 1.5°C (>50 per cent), global
emissions reach their peak between 2020 and 2025, noting
that “this does not imply peaking in all countries within this
time frame, and that time frames for peaking may be shaped
by sustainable development, poverty eradication needs and
equity and be in line with different national circumstances”
(UNFCCC 2023).

This section contains an assessment of G20 members’
NDCs with regard to their implications for peaking
emissions and for achieving countries’ self-defined net-zero
targets (figure 3.1). The analysis uses data from Gitschow,
Busch and Pflliger (2025) and from the EU Observatory on
Deforestation and Forest Degradation (2025) to identify
countries that have already peaked emissions, countries
that have not done so, and countries for which this status
varies according to the assessment methodology chosen.
For countries that have not yet peaked, the analysis notes
whether they commit to peak timing in their NDCs and/or
long-term low emissions development strategies. It then
assesses implementation progress towards stated net-
zero targets.

A country’s emissions are considered to have peaked if an
established minimum time has passed since its year of
maximum emissions (5 years and 10 years are the two time
periods established, and calculations are done including
and excluding LULUCF), and if its current policy trajectory
indicates that future emissions will continue to decline in
the years to 2035.
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Figure 3.3 Emissions in 2035 implied by the new unconditional NDCs of G20 members compared with current policy
projections, individually (upper figure) and collectively (lower figure)

Emissions under new NDCs compared with () 1
current policies in 2035 (MtCOZe/year) New NDC Uncertainty range
Russian +421 MtCO.e/year
Federation '@ -.-
China @ D@ 277 MiCOze/year
Tiirkiye (@ @) +87 MicO.e/year
E -45 MtCOe/year
. . (
Union Q .-
Canada (+) -93 MtCO.e/year (@)
Australia iy -104 MiCOze/year (@)
United R
Kingdom 4% -118 MtCOze/year @)
Japan e -170 MtCOe/year @)
-923 MtCO,e/year
Brazil & @)
-2,164 MtCO,e/year
United States g at
of America =

Change in MtCOe/year -2,000 -1,000 0 +1,000

Total change compared with current .
policies, 2035 (GtCO,e/year) New NDCs  New NDCs with USA NDC
. -2.8 GtCOze/year
G20 with new NDCs
(with USA NDC)

G20 with C -0.7 GtCOqe/year
with new NDCs
(without USA NDC) _.-
-3.6 GtCO.e/year
All G20

(with USA NDC)
-1.5 GtCO.e/year

All G20
(without USA NDC) ()8

Note: Estimates are shown both including and excluding the NDC of the United States of America.

The ranges represent the reduction relative to the minimum and maximum level of the current policies scenario.
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For 11 of the 17 G20 members (this total of 17 excludes the
African Union, as it does not have a union-wide target, and
counts the European Union, France, Germany and ltaly as
one member), this status is insensitive to the time period,
while for six it is sensitive. Canada, the European Union,
Japan, South Africa, the United Kingdom and the United
States of America have peaked in emissions according to
all four tests (5 years, 10 years, including and excluding
LULUCF). China, India, Saudi Arabia and Turkiye have not yet
peaked according to all of the four tests. Argentina, Australia
and Brazil are sensitive to the inclusion of LULUCF: Argentina
and Brazil peaked more than 10 years ago when LULUCF
is included, but have not yet definitively peaked when it is
excluded, while Australia has peaked by all measures except
the 10-year period excluding LULUCF (Australia’s non-
LULUCF emissions peaked in 2018). The Republic of Korea
has peaked when the five-year criteria is applied but not the
10-year period, while Indonesia and Mexico show localized
peaks in 2015 and 2016, respectively, but current policies
suggest emissions will continue to rise through to 2035.
The Russian Federation peaked before 1990, preceding
the economic crash that accompanied the collapse of the
Soviet Union, but its emissions have been steadily rising
throughout the twenty-first century.

For countries that have not yet peaked, or have peaked less
than five years ago including LULUCF, stated or implied
commitments to peaking in NDCs and long-term low
emissions development strategies can also be assessed.
Of these countries, Indonesia commits to peaking GHG
emissions by 2030, while China commits to peaking CO,
emissions before 2030. Tirkiye commits to peaking
emissions in 2038. India and Saudi Arabia would not peak by
2030 according to their NDCs and do not specify post-2030
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emission trajectories other than their net-zero commitments.
To achieve their net-zero goals, the countries in this group
would need to transition from peak to net-zero emissions in
much less time than the countries that have already peaked.

Because they account for 77 per cent of current global
emissions, G20 members will largely determine when global
emissions reach net zero. Following Mexico’'s November
2024 commitment to reach net-zero emissions by 2050,
all G20 parties to the Paris Agreement briefly had net-zero
targets in place — until the United States of America began
rolling back its climate policies in January 2025. Also over
the past year, Indonesia has signalled that it could achieve
its net-zero target 10 years early, in 2050 rather than 2060
(Climate Watch 2025b), and Brazil has made progress in
clarifying the parameters of its net-zero target and moved
forward with implementation planning (table 3.4). Additional
information about the methods used to assess these targets
can be found in appendix B.4.

Nevertheless, indicators of actual net-zero implementation
activity consistent with the projections in figure 3.1 remain
generally weak in G20 members (Rogelj et al. 2023).
Examples of such activity include legislation and regulations,
high quality implementation plans, and alignment of near-
term emission trajectories with net-zero targets. Table 3.4
presents a meta-analysis of the key characteristics of G20
members' net-zero targets based on three independent
trackers (Climate Action Tracker 2025a; Climate Watch
2025b; Net Zero Tracker 2025). The criterion for inclusion in
this analysis is that a tracker must track the net-zero targets
of a majority of G20 members (see appendix B.4 for the
detailed methodology).
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Figure 3.4 2030 and 2035 per capita emissions of G20 members implied by current policies and NDCs, by income group

(including LULUCF emissions)
High-income G20 members (tCO_e/capita)
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Note: Country income group classification is based on World Bank (2025).

For South Africa, the conditional NDC target is presented for 2030.
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For 2030 and 2035 projections, only the central estimates are presented (median values when five or more studies were available, otherwise

they are average values, following the approach in den Elzen et al. [2019]); see appendix B.2 for data sources and assumptions.

Data on historical and projected (medium fertility variant) population per country are taken from the United Nations World Population

Prospects 2024 (United Nations, Department of Economic and Social Affairs 2024).

Historical emissions data for 2019 were compiled from the latest national GHG inventories (EU Observatory on Deforestation and Forest

Degradation 2025; Gltschow, Busch and Pfliger 2025).
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Table 3.4 G20 net-zero targets: Status and details

Countries

Source

Target
year

Covers all
sectors and

gases
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Transparent Com-
information | prehensive
on carbon published Review
removal plan process

Annual
reporting

High-income G20 members

Australia 2050 0 g [inconclusive] o

) Canada 2050 ® ® ®
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= United Sjﬁ:iﬁﬁ; not in force N/A N/A N/A N/A N/A N/A
3 Argentina digc?j?\!:gﬁt 2050 0 @ [inconclusive] @ @
@ Brazil dicr: C"L?:g t 2050 0 [not evaluated] [not evaluated] @
K o
3 India digcril?rl‘:(e:%t 2070 @ @ [inconclusive] @ @

2060in
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African Union
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not party to the
Paris Agreement
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41 Introduction

This chapter updates the emissions gap, which is defined
as the difference between the estimated global greenhouse
gas (GHG) emissions resulting from the full implementation
of the latest nationally determined contributions (NDCs), and
the levels of emissions consistent with least-cost pathways
that limit warming to levels associated with the long-term
temperature goal of the Paris Agreement.

This year the key focus is to assess the implications for
the emissions gap, and for global warming projections,
of the submitted and announced new NDC mitigation
targets for 2035 (sections 4.2, 4.3 and 4.4). By the cut-off
date for inclusion in this report of 30 September 2025, 60
Parties covering 63 per cent of global GHG emissions had
announced or submitted such targets, and another four
parties had submitted new NDCs that did not contain 2035
mitigation targets. The chapter also examines whether NDC
targets will be achieved by existing policies, or whether there
is an implementation gap between policies and pledges. In
addition, it considers the effects of the withdrawal of the
United States of America from the Paris Agreement, which
will take effect in late January 2026 and which will void the
country’s new NDC.

Finally, the failure to date to implement the stringent
emissions cuts from 2020 assumed by least-cost
pathways consistent with the Paris Agreement'’s long-term
temperature goal, means that the 1.5°C pathways of the
Intergovernmental Panel on Climate Change (IPCC) with
no or limited overshoot are slipping out of reach. The final
section explores new emerging 1.5°C pathways that take
the lack of global action from 2020 into account, and their
implications in terms of increased challenges, risks and
uncertainty (section 4.5).

4.2 Scenarios for assessing the 2030 and
2035 emissions gap

The emissions gap assessment is based on four categories
of scenarios: a current policies reference scenario; NDC
scenarios; scenarios extending to the end of the century;
and least-cost mitigation scenarios aligned with specific
temperature limits (table 4.1). These scenarios provide the
foundation for estimating the emissions gaps and the global
temperature outcomes discussed in sections 4.3 and 4.4
respectively.
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Table 4.1 Summary of scenarios for emissions gap assessment and global warming projections’

Category | Scenario cases | Scenario description
Reference Current policies This scenario projects global GHG emissions based only on policies adopted
scenario and implemented as of November 2024, as well as policy rollbacks in the

United States of America as of September 2025.

NDC scenarios

Unconditional
NDCs

This scenario projects GHG emissions assuming full implementation of the
most recent NDCs and announced 2035 pledges that do not depend on explicit
external support (cut-off date: 30 September 2025). For the G20 economies
and major emitting countries that do not yet have a new NDC or announced
pledge, it assumes a current policies scenario. For others, it assumes a
continuation of efforts at a similar level of ambition to their 2030 pledge.
Default projections include the NDC of the United States of America.

Conditional NDCs

In addition to the unconditional NDCs and announced 2035 pledges, this
scenario encompasses the most recent NDC targets for which implementation
is contingent on receiving international support, such as finance, technology
transfer and/or capacity-building (cut-off date: 30 September 2025). For the
G20 economies and major emitting countries that do not have a new NDC or
announced pledge, it assumes a current policies scenario, as described in
chapter 3. For others, it assumes a continuation of efforts at a similar level of
ambition to their 2030 pledge. Default projections include the United States of
America’'s NDC.

specific levels

Scenario Current policies This scenario follows current policies to 2035 and assumes a continuation of
extensions continuing similar efforts thereafter.
Conditional NDCs | This is the most optimistic scenario included. It assumes the achievement of
plus all net-zero the conditional NDC scenario until 2035 and all net-zero or other long-term
pledges low emissions development strategies (LT-LEDS) pledges (cut-off date: 30
September 2025) thereafter. The United States of America’s former net-zero
target is excluded.
Mitigation Below 2°C A least-cost pathway starting from 2020 and consistent with keeping global
scenarios warming below 2°C throughout the twenty-first century with at least a 66 per
consistent with cent chance.
limiting global | gejow 1.8°C A least-cost pathway starting from 2020 and consistent with holding global
warming to warming below 1.8°C throughout the twenty-first century with at least a 66 per

cent chance.

1.5°C (with no or
limited overshoot)?2

A least-cost pathway starting from 2020 and ensuring that global warming

is kept below 1.5°C with at least a 33 per cent chance throughout the entire
century and is brought back below 1.5°C with at least a 50 per cent chance by
2100. This pathway reaches net-zero GHG emissions in the second half of the
century.

1 Definitions used in emission projections for policy-related scenario cases (reference scenario, NDC scenarios, scenario extensions) have been aligned

to ensure differences between estimates based on national GHG inventories and estimates based on global integrated assessment models are
comparable, drawing on Gidden et al. (2023).

1.5°C scenarios have a lower probability of keeping warming below 1.5°C throughout the century than the 66 per cent probability of Below 1.8°C or
Below 2°C scenarios, which is why they are qualified as having “no or limited overshoot”. The no or limited overshoot characteristic is captured by
ensuring that the probability of warming being limited to 1.5°C throughout the entire twenty-first century is never less than 33 per cent, identical to the
C1a category definition used by the IPCC AR6 WG Ill report. Aligned with the definitions used in the IPCC Special Report on Global Warming of 1.5°C
and IPCC ARG, the probability of returning warming to 1.5°C is set to 50 per cent, noting that because of the limit to peak warming, a strengthening of
this to higher probabilities (such as 66 per cent in line with the definitions of the other mitigation scenarios) would have limited effect on the emissions
milestones in 2030, 2035 and through to mid-century. It would affect assumed emissions and removals levels in the second half of the century, where
a higher probability of returning warming to 1.5°C with at least 66 per cent probability would imply a larger deployment of net negative emissions
through CO2 removal.



All the scenarios follow methodologies similar to previous
editions of the Emissions Gap Report. Further details are
provided in appendix C of this year’s report and in appendix D
of last year’s (United Nations Environment Programme
[UNEP] 2024). Scenario estimates are summarized in
tables 4.2-4.4).

The current policies scenario is based on updates from the
same five modelling groups as last year, with projections
extending to 2035 instead of 2030: Climate Action Tracker
(2024), Planbureau voor de Leefomgeving (PBL) (Dafnomilis,
den Elzen and van Vuuren 2024; den Elzen et al. 2023;
Nascimento et al. 2024), JRC Global Energy and Climate
Outlook (JRC-GECO) (Keramidas et al. 2025), ELEVATE
(Hooijschuur et al. 2025)3 and the International Energy
Agency (IEA) World Energy Outlook (IEA 2023; IEA 2024).4
The projections have been adjusted to reflect the recent
changes to domestic climate regulations and laws in the
United States of America, as calculated by three model
teams (Climate Action Tracker, JRC and PBL) and based
on the calculations of chapter 3.5 The current policies
scenario results in global GHG emissions in 2030 and
2035 of 58 gigatons of carbon dioxide equivalent (GtCO,e)
(range: 51-62) and 54 GtCO,e (range: 52-62), respectively
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(tables 4.2-4.4). The 2030 estimate is slightly higher than
last year's assessment (about 1 GtCO,e), mainly due to
policy rollbacks in the United States of America (see chapter
3). For 2035, the estimate is about 3 GtCO,e lower, due to
the impact of improved 2035 policy estimates (-2 GtCO,e),
methodological updates and harmonization (-2.5 GtCO»e),
offset by policy changes in the United States of America
(+1.5 GtCOze).

The new pledges for 2035 are reflected in the updated NDC
scenarios, based on findings from five modelling exercises
conducted by Climate Action Tracker (2024), PBL (den Elzen
et al. 2022; den Elzen et al. 2025a; den Elzen et al. 2025b),
JRC-GECO (Keramidas et al. 2025), Climate Resource
(Meinshausen et al. 2022; Climate Resource 2025) and
the World Resource Institute (2025). All modelling teams
have provided new GHG emission projections based on the
new NDCs and announced pledges as part of a common
model analysis, specifically for the Emissions Gap Report.
The impact of the new pledges is summarized in table 4.2,
alongside changes since last year’'s assessment resulting
from updated emissions trends, policies and methodological
improvements.¢

Table 4.2 How GHG emission projections have changed since 2024 (median estimates) and the contributing factors

Difference
EGR 2025-
EGR 2024**

Emissions | Emissions
Gap Gap
Report
2024

Report
2025

Factors explaining differences between EGR 2025-EGR 2024

reports

Scenario New Updated Methodological Policy
pledges or emissions updates changes in
updated trends the United
policy (harmonization) States of
projections America
2030
Current 58 57 1 0 0 0 1
policies
Unconditional
NDCs* 53 55 -2 0 -0.5 1.5
Conditional
NDCs* 51 52 -1 0 -0.5 -1

3 REMIND model results were missing in the ELEVATE database, and included from the Network for Greening the Financial System (NGFS) study (NGFS
Workstream on Scenario Design and Analysis 2024) instead.

4 Notethatlastyear's analysis started future extensions of current policies and NDCs from 2030 onwards. This year’s analysis builds on additional data,
which also includes 2035. This change in the source of estimates for 2035 results in a lowering of the 2035 estimate of about 4 GtCO2e compared to
last year.

5 Theadjustmentis based on the difference between the emission projection of the current policies scenario for the United States of America accounting
for the policy rollbacks, as calculated in chapter 3, and the emission projection of the current policies scenario without the policy rollbacks from the
five individual model studies. PBL includes its own calculations of the impact of the policy rollbacks.

6  The most significant methodological improvement is that all underlying studies now account for the fact that certain countries are expected to
overachieve their NDCs, which lowers the global emission projections, in particular for the unconditional NDC scenario.
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Emissions | Emissions | Difference | Factors explaining differences between EGR 2025-EGR 2024
Gap Gap EGR 2025- reports
Report Report | EGR 2024**
2025 2024
Scenario New Updated Methodological Policy
pledges or emissions updates changes in
updated trends the United
policy (harmonization) States of
projections America
2035
© t
arren 54 57 3 1.5 g 15 +15
policies
Unconditional
NDCs* 48 54 -6 -4 -1 -1
Conditional
NDCs* 46.5 50.5 -4 -3 -1 -0.5
Notes:

* Figures for NDC scenarios would increase by around 2 GtCOze without the NDC of the United States of America. This is a combination of
the direct effect of about 0.9 GtCOze resulting from the emission reduction target by the United States of America becoming void, and the
effect of around 1.2 GtCOze resulting from replacing its NDC with its current policy projections, aligned with the methodological approach
of the report (table 4.1).

** Note that the sum of factors may not match the totals, due to rounding.

Scenario extensions are used to explore the post-2035
implications of current policies, NDCs and net-zero pledges
including LT-LEDS. Because GHG projections further into
the century are subject to much larger policy uncertainty
than projections to 2035, two cases are presented to reflect

the full range of potential futures based on mitigation
pledges currently put forward. A conservative case simply
assumes the continuation of the current policies scenario.
The optimistic case assumes the full implementation of all
NDCs, net-zero targets and other LT-LEDS.

Box 4.1 Global methane mitigation and the progress of the Global Methane Pledge

The Global Methane Pledge (GMP) was launched in
November 2021 at the twenty-sixth session of the
Conference of the Parties to the UNFCCC (COP 26)
with the aim of cutting anthropogenic methane (CH,)
emissions globally to at least 30 per cent below 2020
levels by 2030. By July 2025, 160 Parties had signed
the GMP, covering 56 per cent of current global CH,4
emissions. Many countries have submitted methane
action plans (MAPs) to the UNEP-convened Climate
and Clean Air Coalition (CCAC), while a larger group
have included measures targeting CH, emissions
in their NDCs. China submitted a MAP to the CCAC
even though it has not signed the pledge. Despite
these plans, new analysis using the Greenhouse Gas
and Air Pollution Interactions and Synergies (GAINS)
model (International Institute for Applied Systems
Analysis 2025) estimates that global anthropogenic

CH, emissions stand a few per cent above 2020
levels in 2025, and will rise to 5 per cent above this
baseline by 2030 (Hoglund-Isaksson et al. 2020; UNEP
and CCAC forthcoming). If countries fully implement
their published methane action plans MAPs and
NDCs, global CH, emissions could fall to 8 per cent
below 2020 levels by 2030. This suggests that current
policies and pledges fall well short of meeting the
GMP target for 2030. However, countries still have
room for significantly higher ambition. Global CH,
emissions would drop to 33 per cent below 2020 levels
by 2030 if governments fully applied existing control
technologies worldwide. By 2050, CH, emissions could
be further cut to half of 2020 levels through additional
technical controls, combined with demand-side
measures such as switching to more healthy diets and
cutting food waste.




The gap analysis compares emissions under current
policies and pledges with three sets of least-cost pathways
consistent with limiting global warming to specific levels
that are relevant to the Paris Agreement: 2°C, 1.8°C and
1.5°C. These pathways are drawn from the IPCC Working
Group Il Assessment Report 6 (WG Il AR6) database (Byers
et al. 2022; Riahi et al. 2022), and are grouped according to
characteristics as described in table 4.1. Their corresponding
temperature projections are based on the IPCC WGI AR6
physical science assessment (Kikstra et al. 2022; Nicholls
et al. 2021), and are consistent with recent updates to the
remaining carbon budget (Forster et al. 2025).

Below 2°C and Below 1.8°C scenarios limit global warming
to these levels with at least a 66 per cent chance throughout
the century. In line with definitions applied by the IPCC
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Special Report on Global Warming of 1.5 °C (Rogelj et al.
2018) and the IPCC AR6 WGIII assessment (Riahi et al.
2022), 1.5°C scenarios have up to a 67 per cent chance
of exceeding 1.5°C over the course of the century, but a
50 per cent chance of returning below this level by 2100. To
do this, they achieve net-zero GHG emissions in the second
half of the century, which implies that global CO, emissions
would need to become net-negative (Rogelj et al. 2021).

The least-cost scenarios are based on stringent mitigation
action starting in 2020, which has not happened. The
implications of this delay are explored in section 4.5, which
considers the emerging literature on updated least-cost
scenarios, where deep emissions reductions begin from
2025 (Kikstra et al. 2022; Riahi et al. 2022; Hooijschuur
etal. 2025).

Table 4.3 Global total GHG emissions in 2030, 2035 and 2050, and global warming characteristics of different scenarios,
consistent with limiting global warming to specific temperature limits

Scenario # Global Estimated temperature outcome
scenarios | total GHG
emissions
(GtCO.e)
In 2030 In 2035 In 2050 50% 66% 90% Nearest
chance chance chance IPCC
scenario
class
Below 2.0°C 195 41 36 20 Peak: Peak: Peak: C3a
(66% chance) (87-46) (31-39) (16-24) | 1.7-1.8°C | 1.8-1.9°C | 2.2-2.4°C
In 2100: In 2100: In 2100:
1.4-17°C | 1.6-1.9°C | 2.0-2.4°C
Below 1.8°C 139 35 27 12 Peak: Peak: Peak: N/A
(66% chance) (28-41) (21-31) (8-16) 1.5-1.7°C | 1.6-1.8°C | 1.9-2.2°C
In 2100: In 2100: In 2100:
1.3-1.6°C | 1.4-1.7°C | 1.8-2.2°C
Around 1.5°C 50 33 25 8 Peak: Peak: Peak: Cla
(50% in 2100 (26-34) (20-27) (5-13) 1.5-1.6°C | 1.6-1.7°C | 1.9-2.1°C
with no or limited In2100: | In2100: | In2100:
overshoot) 11-1.3°C | 1.2-1.5°C | 1.6-1.9°C
Note:

* Values represent the median and twentieth to eightieth percentile range across scenarios. Probabilities refer to peak warming at any
time during the twenty-first century for the Below 1.8°C and Below 2.0°C scenarios. When achieving net-negative CO2 emissions in the
second half of the century, global warming can be further reduced from these peak warming characteristics, as illustrated by the estimated
temperature outcome columns. For the around 1.5°C scenarios, the probability applies to the global warming in the year 2100, while the
“no or limited overshoot” characteristic is captured by ensuring projections do not exceed 1.5°C with more than 67 per cent probability over
the course of the twenty-first century or, in other words, that the lowest probability of warming being limited to 1.5°C throughout the entire
twenty-first century is never less than 33 per cent. This definition is identical to the Cla category definition used by the IPCC AR6 WG I
report. The UNEP Emissions Gap Report analysis uses scenarios that assume immediate action from 2020 onwards.

GHG emissions in this table have been aggregated with 100-year global warming potential (GWP) values of the IPCC ARG6.

4.3 The emissions gaps in 2030, 2035 and
2050 remain large

the difference between the estimated global GHG emissions
resulting from the full implementation of the latest NDCs
and emissions under least-cost pathways aligned with

The emissions gap shows the shortfall in the collective
mitigation ambition of countries to get on track to achieving
the temperature goal of the Paris Agreement. It is defined as

limiting warming to specific levels. The following sections
estimate the emissions gap in 2030 (section 4.3.1), 2035
(section 4.3.2) and 2050 (section 4.3.3).
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4.3.1 New NDCs have no effect on the 2030
emissions gap

Full implementation of unconditional NDCs is estimated to
result in an emissions gap in 2030 with below 2°C pathways
of about 12 GtCO,e annually (range: 9-15 GtCO,e), and 20
GtCO,e (range: 17-23 GtCO,e) with 1.5°C pathways. If, in
addition, conditional NDCs are fully implemented, these
gaps are reduced by approximately 2 GtCO,e (see figure 4.1
and table 4.4). These gaps are slightly lower than last year’s
assessment (about 2 GtCO,e for unconditional NDCs, and
1 GtCO.e for conditional NDCs). However, this does not
reflect strengthening of 2030 NDC targets; rather it results
from updated emission trends by modelling groups and
methodological updates. Furthermore, as indicated in
table 4.4, the numbers would increase by 2 GtCO,e once
the United States of America exits the Paris Agreement
and its NDC becomes void, cancelling out the effect of
these updates.

The full implementation of unconditional and conditional
NDCs reduces expected emissions in 2030 by 4 per cent
(range: -1-10) and 7 per cent (range: 3-13), respectively,

compared with 2019 levels, or by 0 per cent (range: -4-6)
and 5 per cent (range: 0-9) without the NDC of the United
States of America. In contrast, a 25 per cent reduction
(range: 17-32) is needed for 2030 emissions to be aligned
with 2°C pathways and a 40 per cent reduction (range:
37-52) for 1.5°C pathways. These figures are similar to those
inthe 2023 and 2024 assessments, yet the time available to
course-correct has shrunk.

Moreover, countries are still not on track to meet their 2030
NDCs, let alone their new submitted or announced 2035
targets. Thereis an implementation gap between emissions
projected under current policies and those expected with
full NDC implementation. For 2030, this implementation
gap amounts to about 5 GtCO,e (range: 3-8 GtCO,e) for
unconditional NDCs, and 7 GtCO,e (range: 5-9 GtCO,e)
for conditional NDCs. These totals are around 2 GtCO,e
higher than last year’s assessment, due to the increasing
divergence between the United States of America’s NDC and
its current policies. If the United States of America’s NDC is
excluded, the median estimates of the implementation gap
are similar to last year's.

Table 4.4 Global total GHG emissions in 2030, 2035 and 2050, and estimation of associated emissions gaps under
different scenarios

emissions (GtCO.e)

Median and range Below 2.0°C Below 1.8°C Around 1.5°C
2030
Current policies 58 (51-62) 17 (11-21) 23 (16-27) 25(19-29)
Unconditional NDCs 53 (49-55)* 12 (9-15)* 18 (15-21)* 20 (17-23)*
Conditional NDCs 57 (48-53)* 10 (7-12)* 16 (13-18)* 18 (15-20)*
2035
Current policies 54 (52-62) 19 (17-26) 28 (26-35) 30 (28-37)
Unconditional NDCs 48 (46-52)* 12 (10-16)* 21 (19-25)* 23 (21-27)*
Conditional NDCs 46 (45-49)* 11 (9-13)* 20 (18-22)* 22 (20-24)*
2050
Current policies 51 (33-71) 30 (13-51) 38 (20-59) 42 (24-63)
continued
Conditional NDCs 19 (8-29) -1 (-12-9) 7 (-4-17) 11 (0-21)
and all net-zero
pledges**

Notes:

* All estimates would increase by 2 GtCOze without the NDC of the United States of America.

** Extensions with all net-zero pledges, including long-term low emission development strategies, now exclude the United States of
America’s net-zero target, which has been withdrawn. The GHG emission ranges for 2050 show the minimum-maximum range across
different projection-model assumptions, including 2030 and 2035 current policy/NDC assessment uncertainty (see UNEP 2023, chapter 4,
appendix C). That means that the uncertainty in knowing precisely what emissions levels will result from current policies or NDCs in
2030/2035, as well as the ambiguity in how this can be extended into the future, is captured by this range. The gap numbers and ranges
are calculated based on the original numbers (without rounding), and these may differ from the rounded numbers in the table, which are
rounded to the nearest GtCO2e. The gap numbers and ranges are calculated as the difference between the median and minimum and
maximum estimates for GHG emissions of the current policies and NDC scenarios, and the median estimate for GHG emissions of the least-
costs scenarios in line with specific temperature limits. GHG emissions have been aggregated with 100-year GWP values of the IPCC AR6.
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Figure 4.1 GHG emissions under different scenarios and the emissions gap in 2035
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4.3.2 The emissions gap in 2035 is narrowed by the
new NDCs, but remains large

The new NDCs narrow the emissions gap in 2035 compared
with last year's assessment. The unconditional and
conditional NDC gap with respect to 2°C and 1.5°C pathways
is 6 and 4 GtCO,e lower than last year, respectively. The
new NDC targets and updated policy projections contribute
around 4 and 3 GtCO,e to reducing these gaps, respectively,
while updates to methodologies and emissions trends
reduce the gaps by another 1-2 GtCO,e. Full implementation
of all unconditional NDCs is estimated to result in a gap
with below 2°C pathways of about 12 GtCO,e (range: 10-16
GtCO,e), and 23 GtCO,e (range: 21-27 GtCO,e) with 1.5°C
pathways. If conditional NDCs are also fully implemented,
these gaps are reduced by approximately 1 GtCO,e for
both temperature limits. The small difference between

unconditional and conditional NDC scenarios reflects that
no new NDCs with conditional elements for 2035 had been
submitted by the cut-off date for inclusion in this report.
Again, a significant part of these gains will be cancelled
out by the withdrawal of the NDC of the United States of
America, which will increase the gaps by 2 GtCO,e.

The full implementation of unconditional and conditional
NDCs would reduce expected emissions in 2035 by about
12 per cent (range: 6-16 ) and 15 per cent (range: 11-18)
respectively, compared with 2019 levels (9 per cent [range:
0-13] and 11 per cent (range: 6-15) without the NDC of the
United States of America). These pledged reductions are far
smaller than the 35 per cent (range: 28-43) and 55 per cent
(range: 50-63) reductions needed to align with 2°C and
1.5°C pathways, respectively.
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4.3.3 The 2050 emissions gaps

As for previous years, the emissions gap grows further
from 2035 to mid-century. In the conservative case of a
continuation of current policies, the emissions gap reaches
30-42 GtCOe in 2050, relative to least-cost pathways that
limit warming to 2°C and 1.5°C, respectively.

The most optimistic case of this report, where all conditional
NDCs and long-term net-zero targets are achieved, provides
an alternative extreme. In this case, both the gap and
surrounding uncertainties shrink to -1, 7 and 11 GtCOze,
compared with least-cost pathways limiting warming to
2°C, 1.8°C and 1.5°C, respectively (see table 4.4). However,
this most optimistic case should be interpreted cautiously
because most countries do not have NDCs, implementation
plans or finance that are aligned with achieving their long-
term net-zero targets. This highlights both the challenge of
steering economies from past trends towards sustainable,
low-carbon futures and the necessity of meeting — and
preferably overachieving — new NDCs for 2035, as they
are the near-term steps that will determine the likelihood
and credibility of long-term pledges being implemented
and achieved.

4.4 Temperature implications of the
emissions gap stress the urgency of
immediate action

As in previous years, the temperature implications of the
emissions gap are estimated by projecting emissions over
the twenty-first century and assessing their global warming
implications with a reduced-complexity climate model,
the Finite-amplitude Impulse Response (FalR) model, that
is calibrated to the IPCC AR6 (Nicholls et al. 2021; Kikstra
et al. 2022; Smith 2023). Projections until the end of the
century are subject to scenario assumptions, such as the
level at which climate action continues or how technology
costs develop. These uncertainties are reflected in the
ranges around the central warming projections indicated in
figure 4.2. Despite the ranges, the trends are clear.

A continuation of the mitigation effort implied by current
policies is only enough to keep warming below 2.8°C (range:
2.1-3.9) over the century with a 66 per cent chance.” This
level of warming would be reduced to 2.5°C (range: 1.9-3.3)
if unconditional NDCs are fully implemented by 2035 and

similar efforts continue. Even with efforts sufficient to meet
the conditional NDCs in full, warming would only be kept
below 2.3°C (range: 1.9-3.3) with at least a 66 per cent
chance. By 2050, the central warming projections for these
scenarios see global warming surpassing 1.5°C by several
tenths of a degree, leaving the world with a 21-33 per cent
likelihood that warming already exceeds 2°C by then.

The updated policy projections and new NDC targets for
2035, along with the methodological updates described
in section 4.3, have lowered these warming projections
by about 0.3°C, compared with last year’'s assessment.
The updated policy projections and new NDCs account
for roughly two thirds of this improvement, with around
one third due to methodological updates. However, about
0.1°C of this limited progress would be cancelled out once
the forthcoming official withdrawal of the United States of
America’'s NDC is accounted for.

The most optimistic pledge-based scenario, which
combines the full implementation of conditional NDCs and
all net-zero pledges — which now exclude the former net-
zero target of the United States of America — would limit
peak warming over the course of the century to 1.9°C (range:
1.8-2.3°C) with a 66 per cent chance. This implies about
0.4°C of exceedance of 1.5°C, with a 21 per cent (range:
2-27 per cent) likelihood of limiting warming below 1.5°C
(figure 4.2). This 1.9°C projection is unchanged, beyond
rounding precision, compared with last year's assessment.8

The most optimistic pledge-based scenario is the only
scenario under which the best-estimate global warming is
halted over the course of this century. In the other scenarios,
warming has not yet stabilized by 2100, and temperature
would continue to rise into the twenty-second century. In
all but the scenarios where net-zero pledges are effectively
achieved, the likelihood of limiting global warming to 1.5°C
over the course of this century is close to zero.

The scenarios above highlight the potential to reduce
warming by up to 0.5°C, through immediate action that
effectively implements the NDCs that have been put forward.
However, they also underline that, collectively, the pledges
currently put on the table by countries are insufficient to get
the world on track towards the temperature goal of the Paris
Agreement. Furthermore, they stress the uncomfortable
truth that surpassing 1.5°C is increasingly near, and that the
risk of even higher levels of warming is rising fast.

7  Ranges capture the uncertainty due to emissions quantifications of current policies in 2030 and 2035, and ambiguities regarding their extension until
the end of the century. Uncertainties in the temperature response are captured by the probabilities with which warming is held to a specific level.

8 Eveninabsence of the net-zero target, the United States of America’s emissions are still projected to decline, albeit less rapidly.
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Figure 4.2 Projections of global warming under the pledge-based scenarios assessed
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4.5 Delayed action has implications for
1.5°C pathways

4.5.1 Global warming is approaching 1.5°C, and
pathways to 1.5°C now entail larger overshoot

The pathways in the preceding sections that limit global
warming to below 2°C, 1.8°C and 1.5°C are based on the
IPCC AR6 scenario database (Byers et al. 2022; Riahi et al.
2022). These pathways assume that ambitious emissions
reductions start from 2020 and result in strong reductions
in global GHG emissions already during 2020-2030 (see

also table 4.1). In stark contrast, and as shown in chapter
2, global GHG emissions have continued to rise. Continued
construction of carbon-intensive infrastructure since 2020
is also locking in continued high emissions unless its lifetime
is curtailed (Stockholm Environment Institute, Climate
Analytics and the International Institute for Sustainable
Development 2025). Given global inaction and continued
lock-in since 2020, the cumulative emission reductions
over the 2020s assumed under the 1.5°C scenarios by the
IPCC are no longer fully achievable and exceedance of this
temperature limit is getting closer (box 4.2).

Although 2024 was the hottest year onrecord, at 1.55°C
above pre-industrial levels (World Meteorological
Organization 2025), this does not imply the world has
exceeded the 1.5°C temperature goal as specified in
the Paris Agreement, which refers to global warming
levels based on multidecadal averages. Still, it signals
that exceedance is getting closer. Global temperatures
are currently rising at about 0.27°C per decade from
human-induced warming (Forster et al. 2025). At this
rate, 1.5°C above pre-industrial levels will be reached

Box 4.2 The world has not surpassed 1.5°C of global warming yet — but it is getting close

within the next decade. While very stringent near-term
emissions reductions could delay this exceedance,
they cannot prevent it entirely.

The remaining carbon budget for limiting warming to
1.5°C without overshootis now 130 GtCO; at 50 per cent
probability, and only 80 GtCO, at 66 per cent probability
(Forster et al. 2025). At current CO, emissions levels
of about 40 GtCO,/year (chapter 2), this budget will be
exhausted before 2030.

Previous editions of the Emissions Gap Report have
highlighted these and other implications of delayed and
insufficient action, including for the possibility of limiting
global warming to 1.5°C with no or limited overshoot, in
accordance with scenarios assessed by the IPCC AR6 and
used in the preceding sections. Most of these no or limited
overshoot scenarios (91 out of 97) already imply a period of
several decades of limited overshoot (<0.1°C), in which the
median temperature projection would peak at no more than
1.6°C before returning to 1.5°C by 2100 (see tables 4.1 and
4.2). As such, limited overshoot of 1.5°C is not a new issue in
the context of the temperature goal of the Paris Agreement.

However, given the lack of stringent emissions cuts since
2020, even the limited overshoot pathways are slipping out
of reach, making higher and potentially longer overshoot of
1.5°C increasingly likely. As the following sections highlight
this move from limited to higher overshoot pathways has
significant implications in terms of challenges, risks and
uncertainty.

4.5.2 Returning to 1.5°C by 2100 is still possible, but
has become more uncertain and challenging

To provide a benchmark that accounts for delayed action,
this year’s report explores emerging scenarios that take
delayed rapid mitigation into account. Specifically, a “rapid
mitigation action from 2025" scenario is considered, which
assumes current policies until 2025, followed by deep
emissions reductions from 2025 and a return of global
warming to 1.5°C by 2100.9

The scenario is designed to limit the overshoot to about
0.2°C, with a 50 per cent chance of temperatures peaking
at no more than 1.6-1.8°C above pre-industrial levels
and returning to 1.5°C by 2100 (Hooijschuur et al. 2025,
table 4.4). The overshoot increases to about 0.3°C with
temperatures peaking at 1.7-1.9°C for a 66 per cent
chance (table 4.5). The rapid mitigation action from 2025
scenario still implies significant reductions of global GHG
emissions compared with the levels associated with current

9  Scenarios provided by the ELEVATE project (Hooijschuur et al. 2025). Specifically, scenarios keep cumulative CO2 emissions from 2020 onwards to
no more than 650 GtCO2 from 2020 to the time of net-zero emissions, and to 400 GtCO2 from 2020 to 2100, in line with the remaining carbon budget
estimates for 1.5°C (67 per cent, 400 GtCO2) and 1.5°C (33 per cent, 650 GtCOy).



policies and NDC scenarios for 2030 and 2035, provided
in table 4.4. It would entail cutting global GHG emissions
in 2035 to 32 GtCOye, i.e. 22 GtCO,e lower than implied by
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current policies and 14 GtCO,e below the most ambitious
conditional NDC scenario.

Table 4.5 Global total GHG emissions in 2030, 2035 and 2050 and global warming characteristics of the rapid mitigation

action from 2025 scenario

# scenarios | Global total GHG emissions [GtCO.e]
. In 2030 In 2035
Scenario
Rapid
mitigation 6 (4) 44 32
action from (32-517) (23-40)
2025

Estimated temperature outcome

In 2050 50% chance | 66% chance | 90% chance
Peak: Peak: Peak:

10 1.6-1.8°C 1.7-19°C 21-2.3°C

(9-29) In 2100: In 2100: In 2100:
1.2-1-6°C 1.3-1.7°C 1.7-2.2°C

Note: Ranges show the minimum-—maximum values across the number of scenarios available. Only four scenarios provided temperature

projections to 2100.

Reversing global temperature overshoot requires countries
to reduce and remove emissions to such a degree that global
emissions become net negative. This implies that more
CO, needs to be removed from the atmosphere each year
through human activity, than the amount of residual CO, and
other GHGs that are being emitted (box 4.3). Achieving this
requires deep reductions in emissions and the widespread
deployment of CO, removal methods (Arias et al. 2021,
UNEP 2023; Schleussner et al. 2024; Reisinger et al. 2025).

The amount of CO, that causes 0.1°C of global warming is
equivalent to the net amount of permanent CO, removal
required to reverse 0.1°C of global warming (MacDougall
et al. 2020; Arias et al. 2021; Palazzo Corner et al. 2023).
As a central estimate, around 220 GtCO, would need to be
removed and permanently stored to reverse each 0.1°C of
overshoot (Canadell et al. 2021),10 which is roughly equivalent
to five years of current global annual CO, emissions. Under
the rapid mitigation action from 2025 scenario, 260-610
GtCO, will need to be removed from the atmosphere through
net-negative emissions to return to 1.5°C by 2100.

4.5.3 Increased reliance on carbon dioxide removal
is uncertain, risky and costly

The level of carbon dioxide removal (CDR) needed to first
achieve net-zero CO, emissions and then reverse global
warming to 1.5°C after a period of overshoot, set out in
section 4.5.2, is subject to large uncertainties and risks.
Most studies assume central estimates of climate sensitivity
and other Earth system characteristics (box 4.4), but given
uncertainties in the Earth system response and the challenge
of eliminating all anthropogenic CO, emissions, markedly
larger amounts of CDR could be required to stabilize global
warming after overshoot (Schleussner et al. 2024). Each

additional year without deep global emission reductions
increases the CDR required to return global warming to
1.5°C. Geologic carbon storage, a key enabler of CDR,
could also be limited (Gidden et al. 2025), and sustainability
considerations limit feasible annual CDR rates this century
(Deprez et al. 2024).

The risks and uncertainties related to the achievement of
the gigaton levels of CDR that would be required later in
this century were also stipulated in the 2023 edition of the
Emissions Gap Report (UNEP 2023, chapter 7). Methods
that deliver CDR are associated with major technological,
economic and sustainability challenges, including high
energy and water demands, land-use competition, significant
costs and technological uncertainties (Fuhrman et al. 2021,
Lane et al. 2021; Meckling and Biber 2021; Rosa et al. 2020;
Smith et al. 2016; Wei et al. 2021). Increased reliance on
conventional land-based CDR is risky due to issues of
land competition, protection of Indigenous and traditional
communities’ land tenure and rights, and sustainability,
biodiversity and permanence risks of forest-based CO,
removal, including from forest fires and other disturbances.
Scaling and expanding novel CDR methods with geological
storage requires time and significant policy effort (Nemet
et al. 2023; UNEP 2023). Novel CDR methods are generally
at an early stage of development and are associated with
different types of risks, including that the technical, economic
and political requirements for large-scale deployment may
not materialize in time. Furthermore, public acceptance is
still uncertain, particularly for approaches involving carbon
capture and storage, or the open ocean. These risks can
negatively affect the prospects for scale-up, despite
technical potential. Furthermore, overreliance on CDR risks
delaying the broader energy transition and decarbonization
(Ampah et al. 2024).

10 This value is based on the central estimate of the transient climate response to cumulative emissions of CO2 (TCRE). The IPCC AR6 WGI reports a
0.27-0.63°C per 1000 GtCO: likely (>66 per cent) range for the TCRE with a best estimate of 0.45°C. Under the simplifying assumption of reversibility
of TCRE, this results in a range of 159-370 GtCO2 of CO2 removal required to reverse 0.1°C of warming, with a best estimate of 220 GtCO..
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Box 4.3 Overshoot and net-negative emissions

The IPCC defines overshoot as a temporary exceedance
of a specified global warming level, followed by a decline
to or below that level within a specified time period (for
example, before 2100). The duration of overshoot can
vary from at least one decade and up to several decades
(Matthews et al. 2022).

To return to or below a specified global warming
level following overshoot, requires achieving the
following globally:

» Net-zero CO, emissions. Global warming is expected
to stabilize once global CO, emissions reach net
zero, i.e. when residual CO, emissions are balanced
by an equal amount of CO, removal.

» Net-zero GHG emissions. Needed for a peak and
subsequent decline in global warming. Net-zero
GHG emissions are achieved when residual CO,
and other GHG emissions are balanced by an
equivalent amount of CO, removal (Fuglestvedt et al.
2018; Forster et al. 2021; Allan et al. 2021; Rogelj
et al. 2021).

» Net-negative GHG emissions. After net-zero GHG
emissions are achieved, GHG emissions become
net-negative. This implies that the amount of CO,

emissions removed from the atmosphere is greater
than the amount of residual CO, and other GHGs
being emitted.

With the Paris Agreement’s mitigation goal of reaching
net-zero GHG emissions in the second half of the
century,” which implies net-negative CO, emissions,
some reversal of global warming is already part of the
Paris Agreement’s ambition. Indeed, achieving net-zero
GHG emissions would gradually reverse global warming
(Arias et al. 2021).

None of the available mitigation scenarios fully
eliminate all CO, or other GHG emissions (Rogelj et al.
2018; Smith et al. 2014; Riahi et al. 2022). To reach net-
zero emissions, residual emissions are thus balanced
by removals from the atmosphere: hence the inclusion
of ‘net’ in net-zero targets. The most scalable forms
of GHG removal are CO, removal measures (Babiker
et al. 2022; Lomax et al. 2025). This means that net-
zero CO, emissions are achieved before net-zero GHG
emissions. Reaching net-zero GHG emissions and net-
negative GHG emissions therefore involves at least
two, and in most cases three, interlinked strategies:
deep reductions in CO, emissions, the upscaling
of CO, removal, and deep reductions in other GHG
emissions.

Two imperatives that have also been continuously stressedin
previous Emissions Gap Reports thus emerge: immediately
implementing aggressive mitigation to minimize overshoot,
while deploying CDR to achieve net-zero emissions and
subsequently reverse global warming.

4.5.4 Pursuing efforts to limit global warming to
1.5°C remains critical and relevant

Questions have been raised about the Paris Agreement'’s
long-term temperature goal to limit global warming to well
below 2°C, while pursuing efforts to stay below 1.5°C, since
global warming is approaching 1.5°C and will likely exceed
it soon. However, the Paris Agreement establishes no target
date or expiration for this goal (Rogelj and Rajamani 2025). It
represents a legal, moral and political obligation, as affirmed

by the recent advisory opinion of the International Court
of Justice (2025) linking climate change to human rights.
The International Court of Justice not only affirmed the
temperature goal, it also concluded that 1.5°C remains the
“primary” goal of the Paris Agreement.

Every fraction of a degree of global warming matters. Each
additional 0.1°C of global warming escalates damages,
losses and adverse health impacts already experienced
at current warming levels, disproportionately affecting the
poorest and most vulnerable, including women, children
and Indigenous communities (Hoegh-Guldberg et al. 2018;
Skea et al. 2022). With the carbon budget nearly depleted,
almost every ton of CO, emitted from today on needs to
be removed from the atmosphere in the future to bring
warming back to 1.5°C, entailing substantial costs and high

11 Paris Agreement, article 4.1: “In order to achieve the long-term temperature goal set out in Article 2, Parties aim to reach global peaking of greenhouse
gas emissions as soon as possible, recognizing that peaking will take longer for developing country Parties, 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 greenhouse gases in the second half of this century, on the basis of equity, and in the context of sustainable development and efforts to eradicate

poverty.”



risks. Each increment of global warming also increases
the probability of triggering climate tipping points such as
a West Antarctic Ice Sheet collapse, leading to abrupt and
irreversible changes (Armstrong McKay et al. 2022), and
it is highly unlikely that all risks and hazards will reverse
proportionately if global warming is returned to 1.5°C after
a period of overshoot (Schleussner et al. 2024).

The fundamental ingredient for progress towards the
temperature goal of the Paris Agreement remains
unchanged: immediate and stringent emission reductions.
Unprecedented mitigation action will be essential to
minimize the level and duration of overshoot and reliance on
uncertain removal technologies. Considerable knowledge
exists regarding the options, benefits and opportunities of
accelerated mitigation action. In many cases, mitigation
aligns with economic growth, job creation, energy security

Emissions Gap Report 2025: Off target

and achievement of other pressing development needs and
Sustainable Development Goals. Required technologies
are available, and wind and solar energy development,
continue to exceed expectations, lowering deployment
costs and driving market expansion (UNEP 2024; United
Nations 2025). Yet deployment remains insufficient.
Accelerated emission reductions require overcoming
policy, governance, institutional and technical barriers;
unparalleled increase in support to developing countries;
and redesigning the international financial architecture.

The new NDCs and current geopolitical situation do
not provide promising signs that this will happen, but
that is what countries, and the multilateral processes,
must resolve to affirm collective commitment and
confidence in achieving the temperature goal of the
Paris Agreement.

Box 4.4 Earth system feedbacks and overshoot

Earth system feedbacks affect and are affected by
the exceedance of critical temperature limits such
as the 1.5°C limit. First, uncertainty in the Earth
system response means that the level of global
warming consistent with a given path of global GHG
emissions cannot be estimated with exact precision.
For example, even an emission pathway that results
in a central estimate of global warming of about 1.5°C
also simultaneously has a possibility of about 5-10 per
cent that global warming ends up much higher around
2°C (Skea et al. 2022). The magnitude by which 1.5°C
of global warming would be exceeded therefore not
only depends on the amount of past and future GHG

emissions, but also on the strength of reinforcing
feedbacks.

On the other hand, because many Earth system
feedbacks scale with either CO, concentrations or
global warming, exceeding 1.5°C can also result
in stronger amplifying feedbacks being triggered.
For global warming between 1.5°C and 2°C, one
such feedback would be the accelerated thawing of
permafrost that would amplify global warming as a
result of the CH, and CO, emissions that are being
released in the process.
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