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Summary for Policymakers

Global emissions continued to grow after COVID and reached a new record high in 2023, and the
window of opportunity to meet the climate goal of limiting warming to 1.5°C is rapidly closing.
Worldwide, green technologies have become cost-effective and green investments have begun to
propel the economy, boosting confidence for enhanced action. As countries are developing and
submitting new national climate targets (the Nationally Determined Contributions NDC 3.0) for 2035
over the coming months, it is critical that the updated targets reflect the highest ambition possible in
different country contexts with absolute emissions reduction targets that cover all greenhouse gases
from all sectors of the economy.

An effective NDC target needs to be high ambition and aligned with global climate goals; and at the
same time, it needs to be plausible with concrete transition pathways and implementable in a domestic
policy context. It therefore requires a combination of top-down and bottom-up approaches to assess
the global ambition held by enhanced, robust national targets for 2035.

Using an open-source global integrated assessment model, we develop economy-wide pathways
through 2035 and beyond for key emitting countries following either High Ambition or Delayed
Transition scenarios, identify the key policy opportunities for rapid emissions reductions including with
subnational actors, and assess the aggregate global emissions and temperature outcomes. This bottom-
up approach allows a deeper understanding of country specific and global aggregate mitigation
potential that reflects high ambition with near-term practicality, providing important complementary
information to the top-down ambition assessments.

Key Findings

+  Globally, the High Ambition country pathways can deliver a 35% reduction in total GHG emissions
by 2035 from the 2023 level, compared to a 7% reduction in 2030 with existing country NDCs, and a
12% reduction by 2035 if countries follow the Delayed Transition pathways.

* Following the High Ambition pathways to net-zero CO, emissions with targeted non-CO, abatement
leads to a peak temperature of 1.7°C with median likelihood; the additional CO, emissions from
High Ambition to Delayed Transition alone would increase the peak temperature to 1.8°C, even with
a very optimistic post-2030 trajectory after the delay to net zero.

«  Drawing down the temperature overshoot and returning to 1.5°C is a massive challenge with
uncertain feasibility in both technological and geophysical aspects of negative emissions, and
adding a tenth of a degree °C makes the return nearly impossible.

Across sectors, electricity generation contributes to be the largest CO, emissions reduction for
most countries through 2035, globally increasing wind and solar capacity by tenfold and more
than halving unabated fossil power generation from the 2020 levels. Contributions from industry,
transport, buildings, and land sectors vary across countries based on existing emissions profiles.
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+ Targeted methane abatement in oil and gas, coal, and waste sectors can drive down global methane
emissions by 35% from 2020, which accounts for nearly 40% of total GHG reductions between 2020
and 2035 if measured in its 20-year global warming potential.

« Key emitting countries are categorized into three groups, based on current emission trends, existing

targets, and the potential to mitigate under the High Ambition pathways.

« Group A countries with already decreasing emissions, existing 2030 commitments on absolute
reductions from a base year and net-zero emissions by 2050 can deliver about 60 to 70%
reduction in total GHG emissions from the NDC base year (or around 50% from 2023) by 2035;

«  Group B countries with recent or immediate peak emissions before 2025 can deliver 30 to 40%

reduction by 2035 from the peak level; and

« Group C countries with still growing emissions need to limit the growth and can deliver 10 to
20% reduction by 2035 from the estimated peak in a future year.

Moving from the High Ambition pathways to Delayed Transition, majority (nearly 85%) of the

increased cumulative emissions between 2023 and net zero occur in Group B and Group C countries;
with further delay of emissions reductions in Group B countries and emissions peak in Group C
countries beyond 2030, even larger peak temperatures exceeding 1.8°C would become inevitable.

Despite different climate governance and institutional structures across countries, subnational

actors have large potential and can make important contributions to enhance and deliver national
ambition. With policy authorities in key areas (such as land, waste, transportation), subnational
actors can innovate and implement solutions and build broader partnerships to drive action and
deliver social and economic benefits to the local communities.
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1. Introduction

The first Global Stocktake concluded that the world is not on track to reach the climate goal of limiting
warming to 1.5°C. Global emissions of greenhouse gases (GHGs) have resumed increasing after the 2020
COVID dip, reaching an all-time high in 2023.* The largest contributor, CO, emissions from industrial
processes and fossil fuel energy, as well as the share caused by power generation, have also increased
and reached record levels in 2023. To keep the global climate goal within reach, there is a real

urgency to stop and revert the global emissions growth immediately and deliver meaningful emissions
reductions over the next decade.

We now have an important policy window globally to advance country ambitions through the new

cycle of national climate targets set under the Paris Agreement. Over the coming months, countries are
developing and submitting their new Nationally Determined Contributions (NDCs) for 2035. The Paris
process has acknowledged and empowered individual countries to drive climate policies and actions,
respecting their own conditions and priorities; at the same time, it leverages the international process

to provide a transparent platform for open assessment and discussion. Through the first two cycles of
ambition ratchet, it is evident that the aggregate global ambition has largely improved from the 1st round
of NDCs submissions to the 2nd,%* demonstrating the alue of the Paris structure and process; however,
existing national targets vary substantially in target type, coverage, level of stringency, and room for
uncertainty, and there remains a large ambition gap to meeting global climate goals.*

With rapidly declining costs of renewables, battery storage, and electric vehicles, green technologies
are proven cost-effective at large scale across the world.>¢” Moreover, green investment and green
industries have become the new engine of economic growth, bringing in tremendous social and
economic benefits.®91° These new trends can help largely boost the confidence of countries to enhance
ambition in NDCs 3.0 for 2035, which is almost halfway toward the net-zero emissions goals around
mid-century and requires fundamental changes to start for deep decarbonization globally. Leveraging
the rapidly advancing technology, policy, and economic landscape, the updated national climate
targets should aim to reflect the highest ambition possible in each country’s context with absolute
emissions reduction targets that cover all GHG emissions from all sectors of the economy.

An effective NDC target needs to be high ambition and aligned with global climate goals; and at the

same time, it needs to be plausible with concrete transition pathways and implementable in a domestic
policy context. It therefore requires a combination of top-down and bottom-up approach to assess global
ambition held by enhanced, robust national targets for 2035. Using an open-source, field-leading global
integrated assessment model, we develop plausible, high-ambition economy-wide pathways through 2035
and beyond for key emitting countries (see Box 1 for more detail about the two modeled scenarios in the
analysis), identify the key policy opportunities across sectors for rapid emissions reductions, and assess
the aggregate global emissions and temperature outcomes. This bottom-up approach with in-depth
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country assessment allows a better understanding of high ambition with near-term practicality, providing
important complementary information to the top-down ambition assessments.

Our analysis also highlights how non-state actors may contribute to enhanced ambition and implementation
across different sectors and GHGs, especially in the identified key priority areas. Globally, non-state

actors (states/provinces, cities, businesses, etc.) show increasing leadership in policy development and
implementation that can drive large emissions reductions. In addition, enhancing all-of-society climate action
can drive sustained economic growth and broad societal benefits, which makes the emissions reduction
strategies more robust. A critical element of the improved strategy for NDCs 3.0 is to mobilize and integrate
diverse non-state actors into national decarbonization strategies through an all-of-society approach,
leveraging powers and strengths from different actors to maximize and reinforce the combined outcomes.

The reportincludes a global chapter that assesses the aggregate emissions pathways with 2035
national climate targets for the G20 countries. Key emitting countries are categorized into three groups
based on their recent emissions trends and reduction potential under the High Ambition pathways
through 2035. The global chapter also explores different ambition levels across country groups and the
potential impacts on peak temperature. In addition, the report also includes in-depth assessments of
ten countries, representing the three different groups, which provides a more comprehensive picture

of the country’s current national strategies, the High Ambition pathways for 2035, key opportunities for
priority sectoral transition, and potential contributions from subnational actors.

Box 1. Two modeled scenarios in this analysis

Using an open-source global integrated assess ment model, the Global Change Analysis Model (GCAM-
6.0-CGS), we develop two different transition pathways-High Ambition and Delayed Transition-for most
countries and regions, largely based on the (global) Net Zero 2050 and Delayed Transition scenarios,
respectively, from the NGFS Phase V 2024,*112 with additional country-specific adjustments. For the United
States and China, we developed a different set of two scenarios with detailed sectoral policy modeling.t34
See Technical Appendix for more details about country scenarios. For India and Indonesia, we developed
pathways based on the NGFS narratives and announced net zero pledges, while accounting for latest near-
term dynamics not yet reflected in the global NGFS scenarios. Specifically,

The High Ambition scenario assumes decisive accelerated action from current trends in each
country in terms of energy transition, especially in decarbonizing electricity generation, halting
deforestation, and targeted methane and other non-CO, gases reductions in energy and waste.

The Delayed Transition scenario shows a delayed increase of policy implementation and uptake
of low-carbon technologies through 2030, followed by very ambitious trajectories post-2030
after the delay, mostly in parallel to the High Ambition pathways to country net-zero targets.

The emission trajectories show total greenhouse gas emissions with AR4* global warming potentials
(GWP), including CO, emissions from land-use, land-use change and forestry (LULUCF). Indirect emissions*>
that are included in national inventories but not represented in models are added from the country-level
downscaled dataset of the NGFS scenarios. Furthermore, the scenario results (but not the historical data)
additionally include emissions from international aviation and shipping. Not including these increases
2035 reduction numbers by up to a few percentage points.

*Fourth Assessment Report, Intergovernmental Panel on Climate
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2. Aggregate Global Pathways

2.1 Overall emissions and peak temperature

Based on the High Ambition country pathways with decisive accelerated policy action in the near
future, global total emissions stabilize and are a few percent below the peak level in the modeled

2025 timestep (which represents the average of the 2023-2027 period). This is consistent with other
assessments that emissions in 2024 could plateau, and the world thus is entering the peaking stage
(The World Energy Outlook, 2024). This is essential to prepare for very fast emission reductions over
the coming decade. Overall, the High Ambition country pathways can deliver a 15% reduction in global
total GHG emissions from 2023 to 2030 and a 35% reduction by 2035 (Figure 2.1), an improvement from
the 7% reduction that can be delivered by 2030 under existing NDCs.*

In comparison, under the Delayed Transition country pathways, global total GHG emissions instead of
declining remain at the peak level for longer with a small increase from 2023 to 2030. Given inertia in
the energy system, this would also limit the ability to reduce emissions in 2035, so that even with much
accelerated policies starting post-2030, only a 12% reduction would be achieved by 2035 (Figure 2.1).

The contrast between these two global emission trajectories shows the difference between very
decisive accelerated action now, versus a delayed increase of policy implementation and uptake of low-
carbon technologies. Such a delay has profound implications for the temperature increases and thus
impacts that human systems will have to adapt to and cope with.

The temperature response to human emissions can broadly be split into two different mechanisms. On
the one hand, the temperature increase is mostly proportional to the cumulative amount of emissions of
long-lived greenhouse gases, mostly CO, (but also N,O and some of the F-Gases, each with atmospheric
lifetimes >100 years). On top of this comes the warming from methane emissions, but due to the shorter
atmospheric lifetime of little over 10 years, it’s mostly the methane emissions in the two decades prior
that matter for the temperature effect in any given year.

Achieving the Paris Agreement goal of limiting warming to well below 2°C requires a peak of
temperatures around mid-century. The peak is reached when CO, emissions reach net-zero. And
while both the High Ambition and the Delayed Transition country pathways can lead to global net-
zero emissions eventually, the delay results in a very distinct increase of the unavoidable further
temperature increase, and thus increase of climate impacts.

The High Ambition country pathways can lead to a peak temperature at 1.7°C with median likelihood,
including immediate targeted reductions of methane emissions from oil and gas, coal, and waste.

In comparison, contribution from the increased CO, emissions under the Delayed Transition country
pathways alone adds at least a tenth of a degree °C to peak temperature from 1.7°C to 1.8°C with

*, SCHOOL OF
fi&"whl PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 8

CENTER FOR GLOBAL
SUSTAINABILITY



median likelihood, even in the most optimistic case that very ambitious trajectories mostly in parallel to
the High Ambition trajectories can be achieved after the delay until 2030.

The High Ambition country pathways are thus the only option to keep realistic chances alive to

bring back temperatures to 1.5°C after the peak. Even drawing down 0.2°C is a massive challenge
with uncertain feasibility in both technological and geophysical aspects of negative emissions.'’
Increasing the overshoot by 50% to 0.3°C would be all but giving up on the 1.5°C target altogether.2® It
demonstrates the importance of early actions to hedge against later hurdles in full decarbonization.

Global
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Figure 2.1. Global GHG including LULUCF emission pathways across scenarios. Historical data is from PRIMAP-
hist'® (solid black line for total GHG, include LULUCF), EMBER? (dashed black line for electricity supply GHG
emissions), and CEDS?! (colored breakdown of historic GHG emissions, without F-Gases). Pathways data includes
LULUCF emissions and is an aggregation of the regional scenarios presented in this report.??
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2.2 Sectoral contributions

The High Ambition country pathways require mitigation contributions from all sectors and across all
greenhouse gases. Globally, as well as in most countries, the power sector contributes the largest single
component to overall emission reductions through 2035, by accelerated renewable deployment and
fossil phaseout. Decarbonized power generation, which in many countries is largely achieved in the
High Ambition scenario by 2035, provides the foundation of decarbonization of the end-use sectors
such as transport, buildings, and industry, through direct and indirect electrification.

The contribution of emission reductions from the three energy end-use sectors are largely determined
by their respective readiness for direct electrification to substitute fossil energy. Direct electrification,
the direct use of electricity either from the grid or through batteries, is the preferred option in all
processes where possible. It has a higher efficiency compared to indirect electrification in which the
electricity gets converted to gaseous fuels like hydrogen or even liquid fuels like in e-kerosene. Due
to the higher efficiency, direct electrification can already contribute to emission reductions through
2035, whereas indirect electrification only yields real reductions once electricity generation is mostly
decarbonized. Therefore, while direct electrification through electric vehicles (EVs) and heat pumps
scales up notably until 2035, most indirect electrification options need to be brought to mass markets
for later up-scaling, particularly in the hard-to-electrify processes and sectors. In addition, demand
dynamics illustrate how fast potential emission increases would have been without decarbonization—
are also a critical determinant of mitigation potentials in the end-use sectors, which tends to vary more
substantially across countries over the next decade due to different development stages, economic
structures, consumer behaviors, and other factors.

Another key contribution to emission reductions through 2035 is the elimination of CO, emissions from
land-use change, mostly deforestation. Globally, land use, land-use change, and forestry (LULUCF)
emissions averaged at 4.7 Gt CO, per year between 2013 and 2022, with deforestation acting as the
largest source and Brazil, Indonesia, and the Democratic Republic of the Congo contributing over 50%
of global LULUCF emissions by 2023.2> Carbon sequestration via re- and afforestation offset around
two-thirds of deforestation emissions. In addition, the land linkages with certain decarbonization
strategies, bioenergy in particular, and potentially growing mining activities of critical minerals, require
comprehensive policy strategies to avoid additional deforestation.?

Last but not least, the reductions of non-CO, emissions, particularly CH,, are critical for limiting the
peak temperature as discussed above.? In particular, CH, emissions from waste and the energy sector
offer important near-term opportunities for Gt CO,eq sizes of emission reductions to achieve the High
Ambition pathways, while CH, emissions from agriculture due to continued increases of demand for
agricultural products can probably only be stabilized or moderately reduced via altered production
practices and efficiency. In terms of relative reduction from 2020, CH, from the oil and gas sector can
decrease by 73% by 2035, and CH, from landfills decreases by 50%, leading to a 35% reduction in total
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CH, emissions by 2035. If measured in its 20-year global warming potential (GWP20), CH, reduction
under the High Ambition pathways accounts for 38% of total GHG reductions between 2020 and 2035,
compared to 18% if measured in the 100-year global warming potential (GWP100). As explained above,
however, the reduction of CO, and CH, have their own distinct implications for temperature, and both
are needed to minimize peak temperature, so any metric that tries to compare these inherently distinct
contributions is imperfect.

2.3 Regional emissions and peak temperature

By taking the bottom-up approach, we develop the High Ambition country pathways that reflect
specific contexts and circumstances of delivering decisive accelerated action from current trends.
Largely, current trends of each country resulted from a combination of historical emissions,
development stage, economic structure, resource endowment, technological and institutional capacity,
and other country-specific conditions that have strong impacts on their mitigation potential over the
coming decade. Our approach aims to balance the near-term practicality (starting with the current
trends) and the high ambition possible (breaking the trends assertively) in each country’s context, which
is one way to reflect the common but differentiated responsibilities for the joint global target.

Based on individual countries’ current emissions, existing climate targets, and the potential to mitigate
under the High Ambition country pathways, we categorize the major economies into three groups of
countries and summarize the 2035 emissions targets for the G20 countries under the High Ambition
pathways (Table 2.1).

The first group of countries (Group A) is characterized by already declining emissions, having a 2030
NDC target that requires an absolute reduction in total GHG emissions from their current level, and
having a net-zero target for 2050 regardless of the varying levels of scope and implementation. Group
A countries include, for example, the United States, the United Kingdom, the European Union, Australia,
Canada, Japan, South Korea, and others. For most of these countries, a high ambition 2035 target
implies around 50% reduction from the 2023 levels, which translates into larger (60-70%) reductions
relative to the country-specific NDC base years (usually around the emissions peak). The linear
interpolation between 2030 and 2050 targets should be seen as the absolute minimum ambition and
therefore in many cases is lower than the 2035 potential under the High Ambition scenario. Achieving
faster than linear reductions in Group A countries by 2035 is critical in lowering the contribution to peak
temperature; it also matches the observed characteristics of technology adoption curves, where fastest
speed is achieved in the mid-transition period, as the 2035 period for these countries.

The second group of countries (Group B) were still growing in emissions during the announcement of
the existing NDCs and thus had only committed to targets relative to a baseline, or intensity targets,
but have since progressed in their decarbonization such that a peak of emissions can reasonably

be achieved now, if not already, under the High Ambition pathways. Group B countries include, for
example, China, South Africa, Argentina, Mexico, and others. While these countries have not yet
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committed to absolute emission reductions in their existing NDCs, the 2035 target should aim to include
meaningful emissions reductions relative to a base year. As shown in our High Ambition pathways,
Group B countries can deliver 30-40% reduction from the peak levels, mostly before 2025 (Table 2.1).
Achieving meaningful emissions reductions in Group B countries by 2035 is critical in keeping ambitious
global peak temperature targets within reach.

The last group of countries (Group C) still has structurally increasing emissions, either because the
uptake of low-carbon technologies has not yet started, or because demand growth still strongly
outpaces the addition of low-carbon technologies. Therefore, these countries can reasonably argue that
itis still too early for them to clearly know whether they will be able to peak emissions soon; however,
with the rapid cost declines and upscaling in low-carbon technologies, all of them should aim to

peak emissions as soon as possible before 2030 and start to reduce emissions after. Group C countries
include, for example, India, Indonesia (emissions excluding LULUCF to peak around 2025 driving down
total emissions declining already), and others. As shown in our High Ambition pathways, these countries
can deliver at least coming back to the 2023 levels of emissions or deliver up to 20% reduction from the
peak by 2035 after potentially a few more years of emission increases (Table 2.1). Avoiding continued
emissions growth in Group C countries now is critical in keeping ambitious global peak temperature
targets within reach.

To better understand how the global peak temperature might be affected by different country
decisions in NDCs 3.0, we further explore several alternative scenarios with different combinations of
country ambitions for 2035 and beyond. The peak temperature is mostly determined by cumulative
CO, emissions and an additional component due to non-CO, emissions. In this exercise, we therefore
use carbon budgets until global net-zero CO, emissions as the linkage to peak temperatures, assuming
ambitious reductions in non-CO, emissions.*

In the first scenario (Uniform 2050), we assume all countries would equally reduce CO, emissions from
2023 linearly towards net-zero in 2050; as a result, the cumulative emissions would amount to 13.5 times
the level of 2023 emissions at 530 Gt of CO, by 2050, leading to <50% chance of peak temperature at

1.6°C (dash line in Figure 2.2). In this scenario, the three country groups would contribute towards the
future cumulative carbon emissions at the share they have in 2023, with 28%, 34%, and 37% respectively
(Figure 2.3). The assumption of uniform linear reduction trajectories for all countries however is of course
unrealistic, given that some countries are already on a declining trajectory (some even with a slope roughly
in line with such a trajectory), while others have increasing emissions. Furthermore, this assumption runs
counter to pledged net-zero target years by countries. Given that most countries’ net-zero targets are for
total greenhouse gases (GHG), we do not exactly know when net-zero CO, is most likely to be expected, but
there is a general consensus that net-zero CO, would precede net-zero GHG by 5-10 years.

In the second scenario (Mild Differentiation), we assume that countries with 2050 net-zero targets
follow a linear trajectory towards net-zero CO, in 2045, which reduces the global cumulative emissions
of this group until 2045 by 28 Gt CO,. We further assume that countries with 2060 and 2070 targets
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Table 2.1. Total GHG Emissions Reductions by 2035 for the G20 Countries and Globally Under the High

Ambition Pathways

NDC Base Year

Including
LULUCF

Excluding LULUCF

Country OLE:tIiw:;?d Relative to base Relative to base
year or estimated | year or estimated | Relative to 2023
peak year peak year

Brazil 2005 -74% -34% -44%
Japan 2013 -64% -66% -55%
Republic of Korea | 2018 -58% -60% -550
United Kingdom 1990 -80% -80% -59%
EU27BX 1990 -69% -70% -54%
United States 2005 -67% -58% -49%
Australia 2005 71% -58% -57%
Canada 2005 -60% -50% -45%
Argentina 2007* -43% -29% -33%
South Africa 2012* -49% -49% -40%
China 2023 -33% -32% -32%
Mexico 2025 -38% -38% -39%
Saudi Arabia 2019 -36% -36% -36%
Turkey 2021* -43% -42% -41%
Russia 1990 -70% -60% -44%
Indonesia 2025* -58% -26% -23%
India 2030 -10% -10% +5%
World 2023 -35% -34% -34%

*Estimated peak year based on PRIMAP-hist historical data, total GHG emissions excluding LULUCF.

**Estimated peak year based on the High Ambition scenario, total GHG emissions excluding LULUCF.
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reach net-zero CO, in 2055 and 2060 and that countries without net-zero targets also achieve 2060
net-zero CO,, and that they all follow linear trajectories from 2023 until the respective net-zero year to
reach those. This adds 34 Gt CO, emitted for group B, and 73 Gt CO, for group C, so 79 Gt CO, globally.
In this scenario, the shares of groups A, B, and C towards future cumulative CO, emissions make up 20%,
35%, and 44%, respectively (Figure 2.3).

The modeled High Ambition pathways follow a similar trajectory than the back-of-the-envelope linear
assumptions in the Mild Differentiation scenario, only with slightly higher differentiation mainly due

to the convex decarbonization in Group A. The shares across country groups toward cumulative net
positive emissions are 18%, 40%, and 41%, respectively.

Going from the High Ambition to the Delayed Transition pathways implies roughly 250 Gt additional
cumulative CO, emissions until the point of net-zero, leading to ~50% chance of peak temperature

at 1.8°C (Figure 2.2). Most of the emissions increase occurs in Groups B and C countries, with only 40

Gt CO, occurring in Group A countries, leading to cumulative emissions shares by 13%, 42%, and 45%,
respectively, across the three country groups (Figure 2.3). Moreover, with further delay of emissions
reductions in Group B countries and emissions peak in Group C countries beyond 2030, the likelihood of
keeping well below 2°C falls below 75% (Figure 2.2).

Figure 2.2. CO, emissions in the High
Ambition and Delayed Transition
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Figure 2.3. Share of Cumulative Global Carbon Emissions by Three Country Groups from 2023 to Net-Zero under
Different Scenarios: Uniform 2050 (left), High Ambition (middle), and Delayed Transition (right).
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3.1 Australia COUNTRY ASSESSMENT

Summary

Australia’s total GHG emissions peaked in 2006 and declined by 32% in 2023 from the peak level;
emissions from electricity decreased by 15% during this period but remained the largest share of total
emissions (31%) in 2022.

Delivering the 2030 NDC target of reducing GHG emissions, including LULUCF, by 43% from 2005
requires increasing the average annual emissions reduction rate from 2% between 2007 and 2023 to
3% through 2030; Australia has also committed to net-zero GHG emissions by 2050.

An important portion of emissions reductions and delivery of the NDC is achieved through the
change of LULUCF from a substantial emissions source in the base year (12% of total) to a major sink,
suggesting less emissions abatement delivered in the energy system.

Australia’s electricity generation is dominated by fossil energy (46% from coal and 17% from gas); with
accelerated solar deployment, especially from distributed systems, Australia aims to generate 82% of
its electricity from renewable sources by 2030.

The fossil fuels industry contributes largely to Australia’s economy and is expected to continue to grow
with new infrastructure being developed for production and export.

A high-ambition 2035 target for Australia includes a 63%-72% reduction in total GHG emissions, or
57%-69% excluding LULUCF, from the 2005 levels.

Key strategies include a nearly 100% clean power system by 2035 with coal power phaseout and
doubled to tripled annual solar and wind buildout, expansion of methane mitigation strategies in the
agricultural and fossil fuel production sectors, and strengthened EV policies focused on EV adoption,
infrastructure buildout, and national EV targets.

Australia’s climate governance follows a “compensatory federalism” model, where states enact
climate policies in key areas like land management and transportation to offset the conservative
national government, with local coal-fired power plant retirement and state-level EV charging
infrastructure promotion serving as promising areas for subnational climate action.

EMISSIONS PROFILE. Australia’s GHG emissions, including LULUCF, peaked in 2006 and by 2023 had
decreased by 32%, reaching their lowest level in almost 30 years.?” Roughly a third of all emissions
come from the power sector (31% of GHG emissions, excluding LULUCF, as of 2022), followed by the
methane and transport sectors (18% and 16%, respectively). While the LULUCF sector has historically
been a source of emissions, the sector was a net sink of 88.5 MtCO,e in 2022, according to Australia’s
2022 National Inventory Report.?® However, other models estimate that the LULUCF sink is smaller,
around 15 MtCO,, or that emissions could even be positive, reaching up to 5 MtCO, in 2022.%

2030 NDC. Australia’s 2022 NDC commits to reducing GHG emissions, including LULUCF, by 43% of
2005 levels by 2030, as well as achieving net-zero GHG emissions by 2050.2° Continuing the emissions
reduction rate between 2007 and 2022 is insufficient to meet its 2030 NDC. To achieve its NDC targets,
Australia needs to accelerate its average annual emissions reduction rate from approximately 2%
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between 2007 to 2022, including LULUCF, to 3% per year for 2022 to 2030 (Table 3.1.1 and Figure 3.1).
Moreover, Australia’s emissions reduction progress has been mixed with revisions in land use emissions.
The 2030 NDC target is based on the 2005 baseline when land use emissions were a substantial

share (>12%) of the total emissions and a net source. Recent official estimates of the historical trend
and future projections now categorize land use as a major sink, reducing the other direct emissions
abatement required to meet NDC targets.?*323 This adjustment on the land sink has increased overall
reduction that may delay action and transition in other sectors.

NATIONAL STRATEGIES. The National Energy Transformation Partnership serves as the overarching
framework for integrated action on emissions reduction across sectors and levels of government,
while the Climate Change Act 2022 legislates Australia’s 2030 NDC. Key transition strategies include
The Renewable Energy Target Mechanism, which incentivizes an annual growth of 33 TWh/year of
renewable generation, including distributed generators, and the Annual Climate Change Statement
(2023) that aims to generate 82% of the country’s electricity from renewable sources by 2030.

The Australian Carbon Credit Unit (ACCU) system designed to reward emissions reductions and CCS
projects. The ACCU is complemented by the Safeguard Mechanism, which sets emissions limits for
large scale emitters but allows for unlimited domestic and international offsets.?*3>3¢There are 33
available offset methods as outlined by the Emissions Reductions Assurance Committee, nine of which
target land use emissions, and all offsets are required to be additional, measurable, verifiable, eligible,
and conservative.’” However, offsets have been criticized as disincentivizing investment in long-term
emissions reductions strategies.®® In response, the government commissioned an independent review
of the ACCU scheme, which, while recommending updates and improvements to the system, concluded
that the ACCU and offset systems are robust.>* This has again been disputed by research claiming that
there is limited efficacy of offset projects, especially native forest regeneration, within Australia, and
that offset schemes have limited potential for abatement more broadly.*°

The fossil fuels industry contributes largely to Australia’s economy and is expected to continue to grow.
In 2021, the country was the third-largest fossil fuel exporter globally, accounting for over half of the
world’s metallurgical coal exports.* From 2015 to 2020, Australia doubled its liquefied natural gas
(LNG) export capacity, with 80% of its gas production being exported.* Fossil fuel exports are expected
to remain at similar levels until at least 2035, supported by federal government policies and the
approval of new coal and gas export projects.®® With 114 fossil fuel projects in the pipeline, including
69 coal mining projects, Australia has the highest levels within the OECD.** In addition, Australia lacks
a national coal phase-out plan, and over two-thirds of the operating fleet do not have scheduled plans
for retirement before 2030.#° The country also seeks to develop a hydrogen supply chain and aims to
become a major producer of electrolyzers through the Hydrogen Headstart Program, but intends to
continue deploying fossil fuels within the current definition of “clean” hydrogen.*¢ The ongoing reliance
on fossil fuels, the promotion of carbon sequestration projects operated by the fossil fuel industry, and
the allowance of international offsets make it more challenging to achieve actual domestic mitigation
goals.”

, SCHOOL OF
fi&f&/ PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 17

CENTER FOR GLOBAL
SUSTAINABILITY



2035 PATHWAYS. Our modeling analysis shows that a high-ambition 2035 target for Australia implies
a 63%-72% reduction in total GHG emissions, or 57%-69% excluding LULUCF, from 2005 levels. We
compare a few scenarios (Table 3.1.1 and Figure 3.1), including:

A Delayed Transition where GHG including LULUCF emissions decline gradually through
2030, with a faster decline after 2030, achieving 25% and 51% of emissions reductions by
2030 and 2035, respectively.

A High Ambition pathway where GHG emissions, including LULUCF, are projected to

decline more rapidly from 2025 to 2030, with a slight decline in the annual reduction rate
after 2030, ultimately reaching negative emissions by 2050. Emissions are expected to

decrease by 56% by 2030 and by 71% by 2035.

In comparison, the linear pathway from 2030 NDC to net-zero (NDC to Net-Zero Trend)
implies a 63% reduction in total GHG emissions by 2035, continuing the reduction trend
from today to meeting 2030 NDC afterwards (Today to NDC Trend) leads to a 72% reduction.

Table 3.1.1. Summary of GHG emissions reductions in 2030 and 2035, relative to NDC base-year (2005).

Scenario Name

GHG emissions including LULUCF
% change from 2005

GHG emissions excluding LULUCF
% change from 2005

2030 2035 2030 2035
Official NDC Target -43% TBD
Delayed Transition* -25% -51% -15% -38%
GCAM-6.0-CGS* -56% -71% -43% -58%
; NDC to Net-Zero -63% -57%
High o
Ambition | rend Meets NDC by Meets NDC by
Today to NDC design -72% design -69%
Trend***

Notes: *Based on the scenarios developed using GCAM-6.0-CGS for the NGFS Phase V; **assume linear reduction from the
2030 NDC target to net-zero 2050; ***assume continuing the reduction trend between 2022 emissions level to 2030 NDC

target for the post-2030 period.
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Figure 3.1. Australia’s GHG including LULUCF emission pathways across scenarios. Historical data

is from PRIMAP-hist*® (solid black line for total GHG, include LULUCF), EMBER* (dashed black line

for electricity supply GHG emissions), and CEDS*® (colored breakdown of historic GHG emissions,
without F-Gases). Colored triangles mark the official 2030 NDC and Net-zero targets. Colored dots
mark possible values for 2035 and 2040, based on extrapolation of the 2022-2030 linear trajectory
(“Today to NDC Trend”), interpolation between the 2030 and net-zero 2050 targets (“NDC to Net-Zero
Trend”). Pathways data includes LULUCF emissions and is from the downscaled scenarios based on the
Australia_NZ region of the GCAM model from the NGFS Phase V scenarios.>t

PRIORITY POLICY ACTIONS. To achieve the High Ambition pathways, policy actions in Australia can
focus on the following areas to deliver meaningful emissions reductions through 2035:

Taking into account the land sink adjustments from base year when setting the new climate
target to ensure accelerated transition and abatement across sectors.

Power sector: Accelerating solar and wind deployment with wind and solar contributing to
over 74% of total generation by 2030 and 80% by 2035; reaching coal phase out by 2030 and
reducing gas generation by 85% by 2035 from 2030 levels.

Methane: Implementing technology standards, leak detection, and a ban on non-
emergency flaring in fossil fuel production, and scale up the adoption of methane reduction
technologies in the agricultural sector.
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Transportation: Strengthening fuel efficiency standards, accelerate EV adoption by setting
national EV sale targets, and accelerate charging infrastructure buildout.

Power sector. Reducing Australia’s reliance on fossil fuels for electricity generation is crucial for achieving
high-ambition emissions reductions and avoiding future energy crises.>? In 2023, Australia’s electricity
generation was predominantly fueled by fossil sources, with coal accounting for 46% and gas contributing
17%. Renewables make up 35% of total generation, with 16% from solar, 12% from wind, and 6% from
hydro.>®> While renewable energy generation has tripled over the past decade, largely driven by distributed
solar PV>*—which can now meet 51.3% of demand during peak hours>>—further efforts are required to
enhance climate ambition and accelerate the clean energy transition. Key actions include expanding the
transmission grid, incentivizing domestic production in the renewable supply chain, developing a national
coal phase-out strategy, and simplifying the approval process for renewable projects.

Under the High Ambition scenario, Australia’s power generation mix is 98% renewable by 2035, with
accelerated solar and wind buildout, reduced gas generation and near total phase-out of coal by 2035
(Table 3.1.2). Specifically, power sector transitions under the High Ambition pathway include:

Increasing the share of solar and wind from 29% in 2023 to 73% by 2030 and 80% by 2035,
with an average buildout of 7 GW/year from 2020 to 2025, 12 GW/year from 2025 to 2030,

and 9 GW/year from 2030 to 2035.

Decreasing the share of coal generation by 94% by 2030 and 97% by 2035 from 2023 levels,

and canceling coal projects in pre-construction stages (945 MW).%¢

Reducing gas generation by 46% by 2030 and 85% by 2035 from 2023 levels and preventing
new gas expansion.

Table 3.1.2. Key power sector metrics across scenarios.

i 0
Year/ Solar + Wind % qf total elec Coal % of total elec generation Gas % of total elec generation
S i generation (Installed capacity, GW?*) (Installed capacity, GW*)
cenario (Installed capacity, GW) ’ ’
Delayed High ambition Delayed Tran- High Ambition Delayed Tran- | High Ambition
Transition sition sition
2023 29% 29% 46% 46% 16% 16%
(45 GW) (45 GW) (23 GW) (23 GW) (11 6W) (11 6w)
2025 37% 40% 34% 30% 12% 12%
(50 GW) (55 GW) (25 GW) (23 GW) (116W) (116w
2030°78 54% 73% 19% 2% 11% 6%
(84 GW) (115 GW) (16 GW) 1GW) 11 GW) (5 GW)
2035 74% 80% 3% 1% 6% 1%
(139 GW) (158 GW) (3 GW) (0.5 GW) (6 GW) 1 GW)

Note: Based on GCAM Australia_NZ results. *Capacity values of coal and gas plants denote the total capacity
with constant operating hours at today’s level in the respective categories. The same emissions reductions can
also be achieved through reduced utilization of coal and gas plants to support the integration of increasing

penetration of solar and wind, which results in higher capacity.
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Methane. Australia is a signatory to the Global Methane Pledge, but it has no national methane
emissions reduction targets, despite methane being the second largest source of emissions.*® As of
2022, the agriculture sector generated 54% of all methane emissions, followed by fossil fuel production
(30%) and waste (12%). Key methane abatement policy includes the Australian carbon trading system,
which incorporates methane emissions from livestock and wastewater as Australian Carbon Credit Units
(ACCUs).0

To achieve higher ambition, underreported fugitive emissions from fossil production and high levels of
enteric fermentation must be addressed. Independent estimates of fugitive coal, oil and gas methane
emissions are nearly twice that of national reporting.¢*¢2 Nearly half of all oil and gas methane
emissions could be avoided with the implementation of technology standards, leak detection and
reporting mandates, and a ban on non-emergency flaring and venting.®® Feed supplements have the
potential to reduce ruminant methane emissions by up to 90%, but implementation must be accelerated
via the expansion of initiatives like The Methane Emissions Reduction in Livestock (MERIL) program.®*

Transportation. Australia’s EV market is substantially behind that of other advanced economies, with
the share of new sales reaching just 2% compared to an average of 9% across similar economies.®>
Unlike the US and the EU, Australia did not impose heavy tariffs on EVs from China, and the current
Australia-China Free Trade Agreement stipulates that EVs are accessible to Australian consumers, which
resulted in a 120% recent increase in EV sales over 2023.5¢¢” Tesla dominates Australia’s EV market

with a 53% share, while a non-premium Chinese automaker BYD entered the market in 2022 and grew
its share to 14%, expanding its lineup to six models and targeting the mainstream market with plans to
open 30 more dealerships. SAIC’s MG and incumbents like Toyota and Ford also seek to increase their
EV and hybrid offerings.¢®

Without intervention, the transport sector is on track to become Australia’s largest source of emissions
by 2030.¢ While recent legislation amended the lack of fuel efficiency standards, the New Vehicle
Efficiency Standard relaxes regulations for the most popular SUVs and uses a vehicle test that
underestimates emissions and fuel consumption.”® Additionally, despite a large feedstock supply,
Australia does not have any federal biofuel mandates or tax credits.

To achieve decarbonization in the transport sector, Australia can strengthen its fuel efficiency standard

by reclassifying all SUVs as passenger vehicles and updating the vehicle test in line with international
standards, stimulate the supply of EVs by setting strong uptake targets and a regularly updated federal
fuel economy standard, improve coordination between subnational subsidy programs, accelerate charging
infrastructure buildout, and develop biofuels for hard-to-decarbonize transport sectors like aviation.”*7?
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SUBNATIONAL ACTION

Australia’s climate governance operates under “compensatory federalism,” where states implement
climate policies to counterbalance a conservative-dominated national government. States hold
authority over key areas like land management, transportation, and environmental regulation, while the
Commonwealth controls the power sector.”? The balance of power between the Commonwealth and
the states shifts with the ruling party’s stance, as Labor tends to support state-led initiatives, while the
Liberals align with Commonwealth authority.

Australia’s climate governance provides significant flexibility for states to define their own policies,
leading to noticeable gaps between state and Commonwealth climate goals. These gaps can be
effectively addressed through state-level initiatives within their areas of authority, particularly in the
renewable energy deployment in power sector and transportation sectors. While the power sector

is largely under Commonwealth control, successful renewable energy deployment requires state-
Commonwealth cooperation, especially in permitting and siting.”* Furthermore, the absence of a national
quantitative EV adoption target in the National Electric Vehicle Strategy presents an opportunity for
states to implement detailed, practical EV policies, backed by Commonwealth support.’>’¢

Just transition of coal mining regions. Coal is often credited for Australia’s wealth. The Australian Coal
Association, the Mineral Council of Australia, and the Australian Trade and Industry Alliance form a coal
lobby pushing for keeping the coal and mining industry supported by the Commonwealth, especially

in the states of New South Wales and Queensland.”” Given the projected decline in earnings for coal
mining communities in Australia due to lower foreign demand, both the Liberal and the Labor parties
have been forced to provide additional financial support to their coal-dependent constituencies to keep
the coal mining jobs in place.”®” There is currently a dilemma of supporting the mining workers either
through letting the industry expand in the short run or through a longer-term policy of facilitating just
energy and economic transition.8°

Power sector. Some regions in Australia are leaders in RE deployment, such as the Capital Territory and
Tasmania with 100% renewable energy-based electricity and Victoria and Queensland with high RE
deployment targets (65% by 2030 and 50% by 2030, respectively).8-82 The only regions that were able

to retire coal plants are the ACT, Tasmania, and South Australia, owing to high reliance on wind, hydro,
and solar resources, as well as the Northern Territory, owing to high reliance on LNG, which in turn
poses additional challenges in terms of the gas industry sustainability.®® Other coal states have targets
for phasing out coal by 2030 or later. The Australian states and territories have significant opportunities
to accelerate the retirement of local coal plants and mines and to facilitate just energy and economic
transition through the promotion of low emissions technologies onsite and new RE projects relying on
abundant solar, wind, and hydro resources, as well as creating green power jobs in the coal-dominated
regions. The areas with already 100% renewable energy generation could aim for exporting their
energy to their neighboring regions.8
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Transportation. While missing national EV sales target, many states in Australia have adopted their own
targets, including New South Wales of 52% new EV sales by 2030, Queensland of 50% new ZEV sales by
2030, Victoria of 50% new light-duty ZEVs sales by 2030, and ACT of 80-90% ZEVs sales by 2030.8>8¢.87.88
Tasmania has set a 2030 100% ZEVs target only for the Tasmanian Government’s fleet, and Western
Australia and the Northern Territory have expressed support for ZEVs transition but did not specify their
EV sales targets.89909%

Nationwide, Australia is behind in terms of EV charging infrastructure. The ratio of charging stations to
electric cars is 1:10 on the global average, but the ratio is only 1:35 in Australia.”? New South Wales is
believed to be the most EV-friendly state with approximately 497 public charging sites, while Victoria
and South Australia have around more than 430 public charging sites each.”® The diverse mosaic of

EV targets and policy approaches across different states and territories suggests that additional inter-
regional cooperation could enhance each of the state’s potential in EV adoption through knowledge
sharing and innovation diffusion. A reliable network of public EV chargers would target long commutes
and allow for the geographic expansion of EVs further from the major coastal urban areas.
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3.2 Brazil COUNTRY ASSESSMENT

Summary

Brazil's total GHG emissions are contributed relatively equally by CH,, LULUCF CO,, and energy CO,
(about 30% each) as of 2022, while the remaining 10% comes from N,O.

Total GHG emissions declined by 42% from a high peak level in 2005 to 2023, mostly driven by reduced
deforestation through 2010; non-LULUCF emissions started to decline only after 2015, but recently
reached a new peak with a large post-COVID rebound in 2021.

Brazil's current NDC includes a 48% reduction in total GHG emissions by 2025 and a 53% reduction by
2030 from 2005 levels; achieving the 2025 target requires accelerated reverting from recent growth.

The strong bioenergy industry has promoted biofuel deployment and emissions reductions in industry
and transport and has the potential to help transition the petrochemical economy; however, at the
same time, it has delayed electrification, missing the opportunity of leveraging its largely clean
electricity.

A high-ambition 2035 target for Brazil includes a 64-77% reduction in total GHG emissions, or 6%-41%
excluding LULUCF, from 2005 levels.

This is achieved by completely halting illegal deforestation, increasing afforestation and reforestation,
accelerated end-use electrification with targeted bioenergy application in hard-to-electrify sectors,
pioneering technologies and policies to reduce methane, especially in agriculture, and scaling up wind
and solar generation to phase out fossil electricity.

Due to the large contribution from non-CO, gases, especially enteric fermentation methane, in its
overall emissions, meeting its 2050 net-zero GHG target requires faster and deeper reductions in CO,
and potentially net-zero carbon emissions around 2040, which also incentivizes innovative solutions in
abating livestock methane.

Brazil's climate governance is characterized by shared responsibilities across federal, state, and
municipal levels, with subnational action influenced by political and financial factors. Strong party
polarization on the climate agenda is less pronounced on the subnational level, where local financing
can focus on the tracking and enforcement policies for cattle and illegal deforestation, especially
through the framework of the national Forest Code.

EMISSIONS PROFILE. Brazil's GHG emissions, including LULUCF, decreased by over 42% from 2005 to
202324 Brazil's total GHG emissions have strongly declined from 2005 to 2010 (from around 2.6 to 1.3 Gt
CO,e) due to reductions in deforestation, and then gradually increased back to 1.8 Gt in 2020. Non-LULUCF
CO, emissions increased steadily between 2005 and 2015 and started to decline until 2020, followed by a
large post-COVID rebound in 2021 reaching a new peak. As of 2022, methane made up the largest share
of Brazil’s overall emissions (33%), followed by LULUCF CO, emissions (28%), transport (13%), N,O (11%)
and industry (8%).”
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2030 NDC. Brazil's current NDC has committed to reduce its total emissions by 48% from 2005 levels
by 2025, and by 53% by 2030.° These targets cover all greenhouse gas emissions from all sectors,
including LULUCF. Additionally, Brazil has a net-zero GHG target for 2050. Brazil’s 2025 NDC target
implies a 5% reduction in total GHG emissions (including LULUCF) from 2023. The 2030 target implies
a 14% reduction from 2023, which in comparison is relatively unambitious and would not require

any reduction in other greenhouse gases if LULUCF CO, emissions are brought to zero. Stressing the
requirement to reduce the emission components beyond LULUCF CO, emissions for 2030 is crucial to
ensure proper preparation for later targets.

NATIONAL STRATEGIES. Brazil first established its National Policy on Climate Change in 2009 to

unify government instruments for climate mitigation and adaptation based on its commitments to the
UNFCCC, and as of October 2023 is updating the policy to incorporate sectoral strategies up to 2035.7
Brazil's latest NDC places a strong emphasis on halting illegal deforestation, highlighting key initiatives
such as the Action Plan for the Prevention and Control of Deforestation in the Legal Amazon (PPCDAm)
and the Permanent Interministerial Commission for the Prevention and Control of Deforestation.
Additionally, President Lula’s recent efforts to curb deforestation and promote sustainable livelihoods in
the Amazon region are showing encouraging signs of progress.®®* However, deforestation still remains
higher than in the early 2010s and illegal deforestation, especially outside of the Amazon, remains

an issue.r®® Moreover, the extent of continued legal deforestation is uncertain due to a lack of clear
measures and quantified targets.

Brazil has a relatively clean energy sector due to abundant hydropower, which can deliver immediate
emissions reductions through end-use electrification, but at the same time still requires policy effort

to phase out fossil energy and be fully decarbonized. Meanwhile, Brazil has already developed a

strong biofuel industry and emphasizes fuel switching as an important decarbonization strategy for
transport and industries in its national biofuel policy (RenovaBio). Given its potential land implication
and available cost-competitive alternatives, biofuels need to be deployed strategically in complement
with electrification, especially focusing on the hard-to-electrify sectors, such as non-road transport.
Moreover, with an increasing contribution of the biofuel industry to its economy, Brazil, as a large oil
exporter since 2015 with expanded production from offshore fields, has the opportunity to transition its
petrochemical sector more proactively.

2035 PATHWAYS. Our modeling analysis shows that a high-ambition 2035 target for Brazil implies
64%-77% reduction in total GHG emissions, or 6%-41% reduction excluding LULUCF, from 2005 levels,
including LULUCF (Table 3.2.1 and Figure 3.2).

A Delayed Transition would miss both the 2025 and 2030 targets, as GHG emission excluding
LULUCF would stagnate, while LULUCF would only slowly decrease, leading to 61% reduction
in 2035 compared to 2005 (29% relative to 2023).
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A High Ambition pathway where the 2025 target is slightly missed, but the 2030 target is
exceeded, and achieving a 74% reduction from 2005 levels in 2035 through reduction of
emissions from all sectors. Land-use CO, emissions reach zero in 2035 and turn negative
after that, and remaining GHG emissions also approach zero towards 2050, as carbon dioxide
removal in the energy sector, made possible by Brazil’s large bioenergy potentials, offsets
remaining N,O and CH, emissions.

Table 3.2.1. Summary of GHG emissions reductions in 2030 and 2035, relative to NDC base year (2005).

GHG emissions including LULUCF GHG emissions excluding LULUCF
Scenario Name % change from 2005 % change from 2005
2030 2035 2030 2035
Delayed Transition* -43% -61% +20% -10%
GCAM-6.0-CGS* -61% -74% -12% -34%
High NDC to Net-Zero -64% -6%
Ambition | Trend** Meets NDC Meets NDC
by design by design
Today to NDC Trend*** -77% -41%

Notes: *Based on the scenarios developed using GCAM-6.0-CGS for the NGFS Phase V. **assume linear reduction
from the 2030 NDC target to net-zero 2050; ***assume continuing the reduction trend between 2022 emissions
level to 2030 NDC target for the post-2030 period.
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Figure 3.2. (above) Brazil’'s GHG including LULUCF emission pathways across scenarios. Historical data
is from MICT*t until 2020, SEEG* for 2021 and 2022, PRIMAP-hist* for 2023 (solid black lines for
total GHG including LULUCF), EMBER4 (dashed black line for electricity supply GHG emissions), and
CEDS'* (colored breakdown of historic GHG emissions, without F-Gases). Colored triangles mark the
official 2030 NDC and Net-zero target. Colored dots mark possible values for 2035 and 2040, based on
extrapolation of the 2022-2030 linear trajectory (“Today to NDC Trend”), interpolation between the
2030 and net-zero 2050 targets (“NDC to Net-Zero Trend”). Pathways data includes LULUCF emissions
and is based on the scenarios developed using the GCAM IAM for the NGFS Phase V.1%

PRIORITY POLICY ACTIONS. Brazil's unique emissions structure provides different opportunities for
action. Due to the large contribution from non-CO, gases, especially enteric fermentation methane,
meeting net-zero GHG emissions in Brazil requires faster and deeper reductions in CO, and potentially
net-zero carbon emissions around 2040. Low-carbon electricity from abundant hydro power, along
with the potential for negative emissions through land-based strategies, make deep decarbonization
possible. At the same time, Brazil has the incentives to lead innovative solutions for reducing methane
emissions in agriculture. In this context, prioritizing policy actions through 2035 include:

Land: Fully stopping illegal deforestation and significantly reducing and limiting legal
deforestation, as well as enhancing carbon uptake through reforestation and afforestation and
soil carbon enhancements is the first priority for Brazil.

Methane: Reducing methane emissions from agriculture via adjusted practices and improving
the waste sector’s landfill management and biogas utilization. Given the large share of methane
emissions, Brazil can have an important role in pioneering and demonstrating low-methane
agricultural practices.

Transportation and industry: Significantly reducing the use of fossil fuels by making use of
large bioenergy potentials prioritized for subsectors where direct electrification is not easily
viable, and by increasing electrification and thereby leveraging the already mostly low-carbon
electricity generation.

Power sector: Increasing widely available, but so far underexploited, solar and wind resources
to complement existing hydro generation, phasing out fossil generation, and providing for
increased demand due to electrification.

Land. In 2023, Brazil saw a 36% reduction in primary forest loss compared to 2022, reaching its lowest
level since 2015. However, the country still accounted for 30% of the total primary forest loss in the
tropics that year.!” The main causes of deforestation in Brazil include commodity-driven deforestation
and shifting agriculture.’®® The goal of stopping illegal deforestation has been formulated multiple
times, but its implementation remains unclear. Moreover, the extent of continued legal deforestation is
also uncertain due to a lack of clear measures and quantified targets.
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To achieve the accelerated pathway, it is crucial to stop illegal deforestation by 2028 as pledged at COP
26, which, given that almost all deforestation occurring in the country is classified as illegal, will result
in significant emissions reductions.’®® Additional strategies include enhancing Indigenous land rights
and creating protected areas within the Amazon, updating rural land taxes and agriculture subsidies,
strengthening forest law enforcement via satellite monitoring, regulations, and an improved mapping
and land registration system, and promoting reforestation and afforestation through robust regulations,
well-defined property rights and technical and logistical assistance. 011!

Methane. Brazil is the 5™ largest emitter of CH, in the world, contributing 5.5% of global methane **?

As of 2022, enteric fermentation generated 62% of methane emissions, followed by wastewater (17%)
and solid waste (11%).}** Given current management practices and emission trends, agricultural
emissions are on track to increase 5.6% by 2030.*** Reducing methane emissions is, after LULUCF CO,,
the second largest climate mitigation challenge for Brazil. Methane abatement has been targeted in
Brazil's Sectoral Plan for Adaptation and Low Carbon Emissions in Agriculture (ABC+), the National Zero
Methane Program, and the Arrudas WTTP project, which incorporate strategies like intensive fishing,
nitrogen fixation, animal waste management, and biomethane and biogas development.t®

To further reduce emissions under the High Ambition pathway, Brazil can implement strategies to
reduce methane in the agricultural sector like diet changes, genetic modification of cattle, and more
efficient livestock management practices.*'¢'” Waste methane can be mitigated by implementing
biogas and methane technology in wastewater facilities, improving landfill management, and
increasing composting and flattening.!*® Successful carbon credit schemes like the CAXIA Landfill
Program can be expanded.'*” Catalyzing public and private financing for the development of methane
technology is also key.*?°

Transportation. Emissions from transport account for the largest share of energy-related CO, emissions
in Brazil, despite a relatively large use of bio-based fuels in the sector. The RenovaBio program is
targeting transportation sector emissions through a biofuel blending mandate and decarbonization
credits.*?! Electric and hybrid vehicles represent 3.85% of the Brazilian fleet*?? and Brazil has a
mandatory blend ratio of 27% ethanol in gasoline and a 12% biodiesel in diesel.*?3

To accelerate near-term decarbonization in the transportation sector, Brazil can adopt stronger

EV production and adoption policy, especially for light-duty vehicles, in complementary to biofuel
development and deployment in hard-to-electrify sectors. As of 2023, Brazil was the only G20 country
without a national plan for electric mobility. To incentivize EV deployment, the country needs
legislation and regulations that promote EV production, and adoption.*?* Additionally, Brazil can

move forward in the development and buildout of EV charging infrastructure, where it is estimated
the country will require 150,000 charging stations by 2035.1%> Shifting the freight modal split can also
deliver emissions reductions, as while approximately 60% of freight is transported by road in Brazil,
similarly sized countries only have a 42% share of freight transport, with railways representing 43% and
waterways 15%.1%
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Industry. Between 2005 and 2022, industrial CO; emissions increased by 5%. In 2022, cement production
accounted for 23% of industrial CO, emissions, followed by iron and steel at 22%, and the agro-industry
at 15%.*?” Emissions reductions from the industrial sectors under the High Ambition scenario are mostly
driven by decreasing energy use in iron and steel sectors. By 2035, accelerated coal phase-down results
in higher electrification, and thus slightly larger emissions reductions

As efforts to decarbonize Brazil's industry may require investments of US$21 billion, stimulating
climate finance is crucial to achieving High Ambition emissions reductions.*?® Identifying cost-effective
technologies and strategies is also key. Some solutions under analysis include energy and material
efficiency, renewable energy, low-carbon fuels, and carbon capture, utilization, and storage (CCUS).*?
Additionally, Brazil can improve energy efficiency and create incentives for the use of cogeneration
technologies, waste heat recovery, training and capacity building, energy management, and
innovation.t*°

SUBNATIONAL ACTION

Brazil's climate governance is distinct within its federative system, where environmental protection
responsibilities are shared among federal, state, and municipal levels. Since the 1990s, municipal
governments have engaged in paradiplomatic processes, despite the absence of a clear framework for
national and global collaboration. Subnational authority to act on broader political stages depends
largely on political influence and financial capacity. Additionally, strong party polarization contributes
to inconsistencies and limited follow-through on long-term climate goals, particularly regarding
LULUCF and methane reduction.

Brazil's federal government structure operates under a presidential system, operating largely at

a national level, with 26 states and one federal district. The country’s climate policies are highly
politicized, influenced by sharp ideological changes between successive presidential administrations.
Polarization may be compensated for on the subnational level, as Brazilian subnational governments
tend to prioritize the implementation of locally relevant climate policies, and some have engaged in
participatory democracy to give citizens direct access to decision-making processes. However, there
significant gaps in access to funding for climate policies on the subnational level remain, suggesting a
need for heightened coordination between subnational and national climate governance actors.

Within Brazil’s climate governance structure, the cattle and timber industries present both challenges
and opportunities for subnational emissions reduction, as they are major contributors to deforestation.
Given the direct link between cattle ranching, timber activities, and deforestation, policies addressing
methane emissions from cattle align closely with deforestation reduction efforts. States like Para and
Mato Grosso could strengthen tracking, licensing, and Forest Code enforcement, while promoting
efficient land-use practices like cattle tracking to support sustainable management.
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Land. 2020 estimates suggest that 44% to 68% of deforestation in Brazil takes place illegally.’*! Between
2022 and 2023, illegal deforestation in the Amazon grew by 19%, from 106,000 ha to 126,000 ha.**?

Of this, 71% of illegal deforestation in Brazil takes place on private rural properties.* Out of all
deforestation, both legal and illegal, private properties accounted for 28% of the entire deforested

area in the Amazon from 2012 to 2021.1** Based on this, a vast majority of identification information
about perpetrators of illegal deforestation and their properties are available within municipal and
state registers.t** Therefore, halting illegal deforestation taking place on private properties relies on
subnational efforts. Any lack of policy action regarding private landowners likely stems largely from
burdens of cost and coordination on the local level.

The Forest Code, also known as the Native Vegetation Protection Law, is an existing federal law
targeted at deforestation on private properties that is designed to be enforced on the state level. Under
the Forest Code, states carry the vast responsibility of enforcing the Law on private properties, as they
are responsible for their local environmental licensing processes.**® The federal government works

in coordination with the states and can provide additional financing. States such as Para and Mato
Grosso can scale up their tracking, licensing, and enforcement of the Forest Code. This is likely one of
the most cost-effective methods, as it does not require the creation of a new policy framework on the
state or municipal level. As for the 16% of illegal deforestation occurring on Indigenous Territories (ITs),
strategies in line with the methodology of deploying the Forest Code can be applied. Further, states and
municipalities can engage in open discourse and communication with ITs.

Methane. Cattle-specific policies may include efficient land-use practices, such as cattle tracking. The
Para Cattle Integrity and Development Program marked the first environment-focused mandatory
cattle traceability policy for individuals in Brazil. The Program is designed to track over 24 million
cattle across more than 295,000 farms. Stakeholder groups, such as The Nature Conservancy, are
pushing for accelerated deployment of the Program around ITs.**” The Program aims to increase
transparency of the cattle supply, demonstrate sustainable livestock farming practices, improve
compliance by increasing disincentives for poor practices, and improve the livelihoods of farmers and
cattle-based communities.**® All cattle transported in the state will be tracked by December 2025, and
all 24 million cattle are projected to be tracked by December 2026.**° Upon success of this program,
other states can follow suit to decrease cattle-based methane emissions across the country.
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3.3 Canada COUNTRY ASSESSMENT

Summary

Canada’s overall emissions peaked in 2007 but have achieved limited reduction over the past 25 years,
where total GHG emissions (excluding LULUCF) have decreased by less than 10% from the peak level
to 2023.

With existing progress and policies, Canada is not on track to deliver its 2030 NDC of reducing GHG
emissions by 40-45% below 2005 levels.

As a major oil and gas exporter, Canada’s emissions (both CO, and CH,) from oil and gas production
have been increasing as production reached record high levels in 2023; the economic dependence on
the oil and gas industry, especially in a few regions, underscores the need for a proactive energy and
economic transition without expanding new fossil infrastructure.

With abundant hydropower, Canada’s electricity sector is fairly clean; however, coal power phasedown
over the past two decades has been largely achieved by increasing gas generation, where wind and
solar deployment is slow.

A high-ambition 2035 target for Canada includes a 60%-68% reduction in total GHG emissions from the
2005 level.

This is achieved by limiting oil and gas infrastructure expansion and heavily reducing its methane
emissions, achieving 100% clean electricity through wind and solar scale-up, accelerating EV
deployment, and implementing industrial decarbonization strategies.

While Canada has committed to phasing out coal power by 2030, an enhanced target of 100% clean
electricity by 2035 is critical for achieving near-term climate targets while decarbonizing the rest of
the economy.

Canada’s decentralized climate governance, based on “executive federalism,” grants provinces
significant autonomy and constitutional authority over key sectors, enabling regionally tailored
climate actions that are influenced by economic specialization and political alignment, with inter-
provincial cooperation offering pathways to ensure just transition for oil & gas production regions,
improve energy justice in off-grid rural communities and increase provincial preparedness for EV
switch through transmission updates and buildouts.

EMISSIONS PROFILE. Canada’s GHG emissions excluding LULUCF have decreased by about 10% from
its peak in 2007 until 2023, with emissions experiencing a sharp drop in 2020 but resuming an upward
trend the following years.*® While power sector emissions have decreased in that time period, other
fossil fuel emissions, especially both CO, and CH, emissions from the oil and gas sector, have increased.
As of 2022, the transport sector, fossil fuel supply CO,, and industry contributed 21%, 20%, and 17% of
total GHG emissions (excluding LULUCF), respectively.*** According to Canada’s 2024 GHG Inventory,
LULUCF emissions were a net emissions source of 51 MtCO, in 2022 (7% of total GHG emissions).*2

2030 NDC. Canada’s 2021 NDC commits to reducing GHG emissions by 40%-45% below 2005 levels by
2030.1 The 2005 baseline emissions exclude LULUCF, but the 2030 emissions reduction target includes
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emissions and removals from LULUCF. Canada has also committed to reaching net-zero GHG emissions
by 2050.**4 The 2030 NDC target of 40% - 45% reduction from 2005 implies a 35% - 41% reduction in
emissions from 2022 to 2030, excluding LULUCF, with an average annual emissions reduction rate of 5%
- 6%. Achieving this target will require a substantial acceleration of emissions decline, considering that
the average annual emissions reduction from 2007 to 2022 was just 0.6%, and most recent data suggests
emissions trends are increasing in recent years.'#°

NATIONAL STRATEGIES. Canada’s most recent climate change plan was released in March of 2022, but
many of the measures have yet to be implemented, nor are they sufficient to meet Canada’s existing
NDC target.}*¢ Key sectoral targets include achieving a 35% reduction in methane emissions by 2030,
100% LDV sales by 2035, and a net-zero electricity grid by 2035.1#

The upcoming federal elections, set to take place in 2025, could significantly impact Canada’s ability
to meet its climate targets. Recent polling heavily favors the Conservative Party, which has made
eliminating the consumer carbon tax a central part of its campaign platform.**%14° Given that the
legislated policies of the current government are already insufficient for net-zero achievement, the
potential for rollback of emissions reduction policy will make achieving Canada’s climate targets
increasingly difficult.**®

The oil and gas industry plays a significant role in Canada’s economy. In 2022, it accounted for 3.2%

of GDP and 20% of national exports, while also serving as an important source of revenue for both
provincial and federal governments and providing job opportunities for 900,000 people. The Province
of Alberta is home to most of Canada’s oil and gas production, with the Provinces of British Columbia,
Newfoundland and Labrador, and Saskatchewan making up a smaller share of the national total. The
economic dependence of communities in those regions on the oil and gas industry underscores the
need for a proactive energy and economic transition that doesn’t leave those communities behind.
Beyond energy transition, there is a large near-term potential of targeted methane abatement in the
oil and gas sector given with mature technologies. Canada has pledged to reduce oil and gas methane
emissions by 75% from 2012 levels by 2030.151152

The political and economic impacts of decarbonization in Canada vary across regions, potentially
hindering the country’s efforts to meet its climate goals. National policies that balance cost-
effectiveness, competitiveness, and fairness across provinces, building national consensus and enabling
the pursuit of higher climate ambition, are needed.**3

2035 PATHWAYS. Our modeling analysis shows that a high-ambition 2035 target for Canada implies a
60%-68% reduction from 2005 levels (Table 3.3.1 and Figure 3.3).

A Delayed Transition where total GHG emissions decline gradually through 2030, with a
slower decline after 2030, achieving 32% and 41% of emissions reductions by 2030 and 2035,
respectively.
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A High Ambition pathway where total GHG emissions decline faster after 2025, reaching
net zero emissions by 2050, leading to a 46% reduction in 2030 and a 60% reduction by 2035
from 2005, or a 54% reduction from 2023.

In comparison, the linear pathway from the 2030 NDC to net-zero (NDC to Net-Zero Trend)
suggests a 60% reduction in total GHG emissions by 2035 (55% from 2023). Continuing the

current reduction trend to meet the 2030 NDC target (Today to NDC Trend) would lead to a
68% reduction by 2035 (63% from 2023).

Table 3.3.1. Summary of GHG emissions reductions (including LULUCF) in 2030 and 2035, relative to

NDC base-year (2005).

Scenario Name

2030 emissions

2035 emissions

% change from 2005 % change from 2005

Official NDC target -40%- -45% TBD
Delayed Transition* -32% -41%
High GCAM-6.0-CGS* -46% -60%
Ambition

NDC to Net-Zero** -60%

Meets NDC by design
Today to NDC*** -68%

Notes: *Based on the scenarios developed using GCAM-6.0-CGS for the NGFS Phase V; **assume linear reduction
from the 2030 NDC target to net-zero 2050; ***assume continuing the reduction trend between 2022 emissions
level to 2030 NDC target for the post-2030 period.
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Figure 3.3. (above) Canada’s GHG including LULUCF emission pathways across scenarios. Historical data is from
PRIMAP-hist*** (solid black line for total GHG, include LULUCF), EMBER®" (dashed black line for electricity supply
GHG emissions), and CEDS'®¢ (colored breakdown of historic GHG emissions, without F-Gases). Colored triangles
mark the official 2030 NDC and Net-zero targets. Colored dots mark possible values for 2035 and 2040, based

on extrapolation of the 2022-2030 linear trajectory (“Today to NDC Trend”), interpolation between the 2030 and
net-zero 2050 targets (“NDC to Net-Zero Trend”). Pathways data includes LULUCF emissions and is based on the
scenarios developed using the GCAM IAM for the NGFS Phase V.**’

PRIORITY POLICY ACTIONS. Priority policy actions can deliver meaningful emissions reductions in the
power sector, fossil fuel production, transportation, and industry through 2035, including:

Oil and gas industry: Adopting stringent policies for targeted methane reduction in the near
term and stopping new infrastructure expansion to proactively transition away from the fossil
industry and economy that minimizes negative impacts on fossil-dependent communities.
Power sector: Achieving 100% clean electricity by 2035 with solar and wind scale-up and grid
infrastructure expansion.

Transportation: Increasing the electrification of medium and heavy vehicles, and supporting
the deployment of charging infrastructure.

Industry: Establishing industrial decarbonization strategies and promoting innovation and
research in clean technologies, especially in mining, which is the only subsector with positive
emissions growth in recent years.

Oil and gas industry: To achieve this target and align the sector more broadly with climate goals,
Canada could focus its policy efforts on transitioning away from oil and gas by stopping fossil
infrastructure expansion as well as abating methane emissions in existing oil and gas operations. While
methane contributes just a fifth of the fossil production sectors’ total GHG emissions, it presents clear
opportunities for reductions. Strict regulations can cut or eliminate non-emergency flaring as well as
prevent leaks by improving fugitive emissions monitoring and frequency.**® Facilities can also adopt
technological innovations like optimized venting, emissions capture, and non-emitting pumps and
controllers to achieve further reductions.

Ending domestic public finance for fossil fuel projects, to stop the buildout of new fossil infrastructure,
plays an important role in Canada’s energy transition.**® Promoting economic diversification to

reduce reliance on fossil fuel exports will also aid in the transition. Additionally, Canada can provide
financial support and tax incentives such as the CCUS Investment Tax Credit'®® as well as finalize and
enforce the forthcoming GHG emissions cap for the oil and gas sector, which will complement existing
measures and provide considerable opportunity for reductions in Canada’s highest emitting sector.*®!
Other mitigation measures in line with the High Ambition scenario include establishing additional
mechanisms to incentivize the adoption of decarbonization strategies, such as the electrification of
transport and low-temperature processes, steam displacement using solvents in in-situ oil sands
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production, replacing petroleum coke boilers with natural gas or hydrogen, and improving energy
efficiency through equipment upgrades and automation.*¢?

Power sector. Canada’s power generation is fairly clean. As of 2023, 80% of electricity came from non-
fossil sources, with hydro accounting for 58%, nuclear for 14%, and wind and solar for 7%. Fossil fuels
made up the remaining 20%, with gas contributing 15% and coal 4%.1* Further decarbonizing the power
sector could lead to additional emission reductions in Canada in the short term. Under a High Ambition
scenario, accelerating wind and solar deployment from an average of 2 GW/year to approximately

17 GW annually could increase non-fossil generation to 97% by 2030 and 98% by 2035, while phasing
out coal by 2030 and reducing gas generation by 81% from 2023 levels by 2035. Key strategies to
support this transition include adopting clean electricity standards, modernizing the wholesale market,
compensating flexibility services, investing in grid infrastructure, and developing comprehensive
electrification strategies for buildings and industry.*4

Transportation: Considering that Canada aims to achieve a 100% EV sales target for LDVs by 2035,
greater investment is needed to support the development and deployment of charging stations and
related infrastructure. Additionally, Canada can focus efforts on setting ambitious infrastructure targets,
standardizing protocols and defining the roles of utilities, as well as promoting capacity building and
training for the workforce.

To achieve ambitious reductions, Canada can implement policies that effectively reduce emissions
from medium- and heavy-duty vehicles. This includes setting zero-emission standards across different
subclasses, providing financial support for the replacement of existing vehicles, defining differentiated
procurement mandates for public and private fleets, procuring a skilled workforce, enhancing capacity
to support the supply chain, and strengthening emissions regulations for fossil fuel vehicles.*¢®

Industry: While emissions from almost all subsectors of heavy industry decreased between 2005-2021,
mining emissions increased over 20% between 2005-2021.2%” Emissions reductions were smallest in the
iron and steel industries. Additionally, the emissions intensity of the mining and pulp and paper sectors
increased. Canada is lagging behind other G7 countries in development and demonstration of clean
industrial technologies due to a lack of industrial R&D spending.**® Additionally, the country has yet to
develop specific decarbonization policies for industries, except for cement. To meet G7 commitments,
potential strategies include creating decarbonization roadmaps for various industries, promoting
collaboration between researchers and companies to drive climate innovation, adopting green
procurement practices, and establishing codes and standards that prioritize low- or zero-emission
materials.*®®
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SUBNATIONAL ACTION

As a decentralized federation, Canada’s climate governance is structured around federal-provincial
and interprovincial cooperation and consensus. Canadian provinces have constitutional authority over
development of natural resources, including oil and gas, but the federal government has jurisdiction
over taxation, works connecting provinces, regulation of trade and commerce, and holds residuary
powers over matters not explicitly assigned to the provinces. Given that climate policy is impacted by
areas of jurisdiction overseen by both federal and provincial governments, jurisdiction over climate
policy is shared between the two levels of government. Consequently, regional economic specialization
and political partisanship heavily influence subnational climate policy. For this reason, a strengthened
just transition in oil and gas-producing regions, along with accelerated renewable energy deployment
and EV adoption could be strategically advanced through greater federal-provincial and interprovincial
cooperation.

Just transition in oil and gas producing provinces. Fossil fuels are credited for economic development
and prosperity in oil and gas-producing provinces and have been incorporated by provincial
conservative governments in the concept of Canada’s national security.’® Oil and gas account for 31%
of Alberta’s GDP, 25% of Newfoundland and Labrador’s GDP, and 22% of Saskatchewan’s GDP. 171172
Workers in oil and gas, construction, professional services, manufacturing, accommodations, and food
services sectors in oil rich provinces of Canada are heavily dependent on oil price fluctuations in their
prosperity and employment.’ Saskatchewan’s Accelerated Site Closure Program (2020-2023) financed
9,823 well abandonments, 4,041 flowline abandonments, 66 facility decommissions, and 16,710 site
remediation and reclamation activities and supported impacted businesses and Indigenous-owned
service companies.t’* A comprehensive provincial energy transition strategy focused on supporting
impacted workers could create 200,000 new jobs in Alberta by 2050, which would be 34,000 more jobs
than existed in the oil and gas industry in 2014 at the height of Alberta’s oil and gas investment boom.*’*
To prevent job precarity in oil and gas-mining provinces, local governments could provide employment
support to vulnerable workers in a form of urgent financial support, skill training, and business opening
facilitation, expanding such programs from oil and gas workers to workers in other sectors dependent
on commodity price fluctuations. These efforts could complement those being pursued by the federal
government, including the Canadian Sustainable Jobs Act.17

Energy justice in rural Canada. Energy transition benefits are not equally spread across different
communities. Around 200,000 people living in more than 280 rural communities in the North and in the
Indigenous lands are not linked to the North American electricity grid or to the national gas distribution
system, relying on expensive diesel- or unstable LNG-powered micro-grids, which is especially relevant
for Yukon, Northwest Territories, and Nunavut with a high concentration of isolated electricity
microgrids within these provinces and the overall isolation of their provincial grids from the national
power system.*’”18 Major barriers to renewable energy in rural communities include the extreme level
of intermittency for conventional renewable energy resources, such as solar and wind, in the North and
the lack of indigenous perspectives in provincial policy-making.t’” The overarching national policies
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may not always fully address local needs, and subnational governments have substantial powers to
ensure that rural off-grid communities are facilitated in ending diesel dependency, linked to stable
grids, or provided with more stable, cleaner, and affordable energy generation equipment. Ontario’s
Wataynikaneyap project is aimed at building an additional transmission line through 21 First Nations
settlements to end the communities’ reliance on diesel by connecting them with provincial clean
electricity grids, given that Ontario’s electricity generation is 91% net-zero.*®%8: The other projects
included installing wind turbines and a battery system to offset 35-50% of annual diesel consumption
in Nain settlement (Labrador), building the largest solar farm in remote Canada of 2.2 MW to offset
25% of diesel consumption in Fort Chipewyan (Alberta), and installing energy-efficient technologies
in households and public buildings in Gjoa Haven (Nunavut) to reduce annual diesel consumption by
roughly 140,000 liters.*#?

Subnational transmission reforms. In addition to the federal iZEV program, British Columbia, New
Brunswick, Nova Scotia, Newfoundland and Labrador, Prince Edward Island, Quebec, and Yukon provide
provincial EV rebates as of 2024.18 Quebec, one of the most attractive provinces for EV consumers in
Canada, provides EV rebates of up to CAN $7,000 and has the lowest-in-the-country electricity rates
owing to the high grid capacity of the province as a result of its reliance on hydro-power.*®* Given the
varying energy profiles and high degree of autonomy of regional electricity grids, it is subnational
governments who can ensure a timely transmission reform in anticipation of higher energy demand as
more consumers purchase EVs, e.g. Site C Clean Energy Project in British Columbia will add 1.1 GW to
the provincial hydroelectricity grid capacity, which would produce enough power to serve 1.7 million
EVs annually.'®> Creating inter-provincial partnerships based on extra electricity grid capacity exports
could also address the cross-country disparities in RE resource wealth and RE affordability, which would
make an RE transition economically and socially easier in fossil fuels-dependent regions with delayed
transmission reforms.
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3.4 China COUNTRY ASSESSMENT

Summary

After a long period of rapid emissions growth, China, the world’s largest emitter, may have entered
its emissions peaking stage, driven by world-leading green technology deployment and declining
demand for energy-intensive materials and products due to economic slowdown and restructuring.

China is on track to overachieve the 2030 carbon peaking target and has already exceeded the
1,200 GW wind and solar capacity target six years ahead. How quickly China can deliver meaningful
emissions reductions after the peak will have a strong impact on global climate outcomes.

China has started to observe economic benefits of the low-carbon transition, powered by
investments and strong development in its green technology industries, particularly the “new
three” of solar, electric vehicles, and batteries, which provides large potentials for rapid emissions
reductions both domestically and for other developing countries.

Electricity generation is expected to drive China’s overall emissions in the coming decade; the most
recent rapid coal power capacity expansion may not translate to growing emissions as long as coal
plants are utilized at decreasing levels to prioritize renewable integration, despite large economic,
technical, and safety challenges in using coal for dispatch.

With recent policy development on methane and other non-CO, gases, China has committed to
covering all GHGs from all sectors in its new NDC target with absolute reductions, despite an
uncertain target base year.

The High Ambition pathway for China implies emissions peak in 2023 and a 33% reduction in total
GHG emissions by 2035 from the peak level, compared to a 15% reduction under the Delayed
Transition.

This is achieved by maintaining the high-speed deployment and integration of solar and wind while
increasingly relying on non-fossil solutions for grid stability, continuing the economic restructure
from energy-intensive growth, promoting energy conservation and efficiency improvements in
end-uses, and prioritizing the reduction of non-CO, gases such as methane and N,O across various
sectors.

China’s “Tiao-Kuai” governance system combines a strong vertical hierarchy with horizontal
coordination, enabling centrally defined climate policies to be implemented locally in a
decentralized manner that accounts for local conditions and optimizes resource use. By granting
subnational governments discretionary power to accelerate climate action and pilot innovative
solutions, this system opens up key opportunities in the industrial sector and methane management
at the subnational level, such as through small-scale circular economies like “zero-waste cities” and
inter-provincial power imports.

EMISSIONS PROFILE. China exceeded the United States and became the world’s largest emitterin 2006,8¢
and contributed to about 30% of global total GHG emissions in 2023.1%” China’s rapid emissions growth
driven by strong economic development over the past two decades may soon, if not already, reach a
turning point, due to rapid green technology deployment and declining demand for energy-intensive
products with economic slowdown and restructuring. As of 2022, the majority of GHG emissions were
from electricity and heat production (39%), industry (26%), and methane (9%).1%88° Emissions from
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energy supply are still growing and driving the overall growth, where end-use emissions from industry
and buildings have started decreasing, and transport emissions are expected to grow in the near term but
remain at a small share.

2030 NDC. China’s current 2030 NDC committed to carbon emissions peaking before 2030, a 65%
reduction in carbon intensity from the 2005 level, and 1,200 GW total installed capacity for wind and
solar.*® China has also committed to achieving carbon neutrality before 2060.1* The 2030 target does
not cover non-CO, gases, and the carbon neutrality target does not specify coverage, but China has
committed to include all GHGs in its 2035 NDC, which is an important improvement.

Overall, China is on track to overachieve its existing NDC targets. With recent trends, China is likely
already entering its emissions peaking stage, with possible small fluctuations, on track to meet the
carbon peak target. To peak earlier at lower levels can largely help the post-peaking transition to net
zero and also has a critical implication to global peak temperature. Moreover, with its world-leading
renewable buildout, China already met the solar and wind capacity target in September 2024, six
years ahead of the schedule.?*> However, China is likely to miss the 2025 emissions intensity reduction
target from a 2020 baseline, as specified in the 14th Five-Year Plan (FYP), unless substantial emissions
reductions can be achieved in 2024 and 2025.1%3

NATIONAL STRATEGIES. China has made a number of major policy developments over the past

two years, including the first methane action plan,*** the coal power capacity payment reform,*>

the first national-level power spot market rules,**® the action plan for low-carbon transformation of
coal power,*”” and the work plan to accelerate the establishment of dual control system for carbon
emissions,*?® which was seen as a soft launch of absolute emissions targets for the post-peaking period,
setting up domestic policy structure for the new NDC.

In addition to policy progress, China has achieved tremendous success in developing its clean
technology industries, especially the so-called “new three” of solar power, electric vehicles (EVs), and
batteries, which have significantly driven down technology costs and promoted deployment worldwide.
Investments continue to grow in green industries, which are beginning to drive China’s economic
growth.r”” The potential “overcapacity” question raises concerns for other countries’ own green
industrial development. With increasing challenges to enter the U.S. and E.U. markets, China has a
strong interest in establishing new markets in other developing countries, creating opportunities for an
accelerated energy transition.

Meanwhile, China, with its abundant coal reserves, remains at a heavy reliance on coal in its

energy and economic systems. The strong political economy of coal involves powerful state-owned
enterprises (SOEs) in the coal mining and coal power sectors, power grid SOEs, key industries, and local
governments that depend on coal producers or consumers for employment and tax revenues. Although
it is widely acknowledged that coal phaseout is essential for achieving carbon neutrality, near-term

, SCHOOL OF
fi&f&/ PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 39

CENTER FOR GLOBAL
SUSTAINABILITY



trends and policies seem to slow or divert progress on the transition, emphasizing coal as the
“backbone” of the energy system and the principle of “establish before breaking.”

China has consistently emphasized the role of coal power plants for ensuring resource adequacy and

grid stability with increasing share of intermittent renewables. Due to the lack of gas resources, China is
looking for coal plants to function as gas turbines in the power system, and has been pushing flexibility
upgrades of coal plants to enhance the peaking-shaving and rapid load-following capabilities.?’® However,
the challenges to continue upgrading the less preferable units will grow?°* with higher retrofit investment
and maintenance costs, higher risks to plant and system operation safety, and higher per unit coal
consumption, all of which reduce the technical performance and the economic feasibility of the upgrade.

Moreover, China continues to build a large amount of new coal plants, designed to have better dispatch
capabilities for grid balancing. However, this approach tends to be more expensive compared to
alternatives such as battery and other storage technologies, cross-region grid balancing, and demand-
side resources.??229 Additionally, new policies such as the coal power capacity payment reform and

the action plan for low-carbon transformation of coal power generation through biomass or ammonia
co-firing and CCUS retrofits in selected plants are unlikely to deliver large-scale emissions reductions
as intended, but may further incentivize new coal investments, slow down the retirement of inefficient
coal plants, and preclude alternative options to supporting renewable integration, leading to uncertain
emissions outcomes.

2035 PATHWAYS. Our modeling analysis shows that the 2035 target for China under the High Ambition
pathway implies a 33% reduction from the peak level in 2023. We compare a few scenarios (Table 3.4.1
and Figure 3.4), including:

A Delayed Transition where total GHG emissions decline by 8% in 2030 and by 15% in 2035
from the 2023 level, and or by 9% and 15%, respectively, excluding LULUCF (Table 3.4.1).

A High Ambition pathway where China’s overall GHG and CO, emissions peak before 2025;
total GHG emissions decline by 12% in 2030 and by 33% in 2035 from the peak level, or
12% and 32% excluding LULUCF. There are uncertainties regarding land sink, where the
High Ambition pathway assumes a constant land sink of 1 GtCO, through 2035.

Table 3.4.1. Summary of GHG emissions reductions in 2030 and 2035, relative to 2023.

GHG including LULUCF GHG excluding LULUCF
Year/ % reduction from 2023 % reduction from 2023
Scenario
2030 2035 2030 2035
Delayed Transition* 8% 15% 9% 15%
High Ambition* 12% 33% 12% 32%

Note: *Based on the scenarios developed using GCAM-6.0-CGS.
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Figure 3.4. China’s GHG including LULUCF emission pathways across scenarios. Historical data is from PRIMAP-
hist?%4 (solid black line for total GHG, include LULUCF), EMBER?® (dashed black line for electricity supply GHG
emissions), and CEDS?¢ (colored breakdown of historic GHG emissions, without F-Gases). Pathways data include
LULUCF emissions and is based on the scenarios developed using the GCAM IAM for the NGFS Phase V.2

PRIORITY POLICY ACTIONS. Electricity generation will likely drive China’s overall emissions in the
coming decade, as industry emissions are already on a declining trend due to economic structural
change, and other end-use sectors continue to electrify. How quickly China can reduce its emissions
during post peaking largely depends on key policy actions, including:

Power sector: Maintaining high speed of solar and wind deployment at 300 GW per year with
successful integration; canceling pre-construction new coal builds; targeted utilization of existing
coal for dispatch; and adopting alternative grid balancing options.

Industry: Continuing economic restructure, moving away from carbon-intensive growth; reducing
coal use across sectors and in industrial parks, especially controlling the expansion of coal-to-
chemicals sector; promoting the use of EAF and scrap metal in the steel sector; implementing low-
cost N,O abatement; connecting to circular economy goals, such as efficiency and waste and heat
recovery to reduce energy demand.
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Methane: Enhancing policy efforts on targeted non-CO, abatement; setting an ambitious
quantitative 2035 methane emissions target, especially in energy; integrating methane mitigation
strategies with improving air quality and expanding circular economy; and improving monitoring
and data management for key sectors.

Power sector. In 2023, China installed almost 300 GW of new solar and wind capacity, a large jump from
the annual installation of 100-125 GW in the previous three consecutive years, and accounted for almost
80% of the total new capacity growth in 2023.2°¢ The buildout rate continues in 2024, with a total of 200
GW (161 GW solar and 39 GW wind) installed between January and September.?*?

Under the High Ambition pathway, rapid solar and wind deployments and integration are maintained
at approximately 300 GW per year, starting to drive down coal power generation and thus electricity
emissions (Table 3.4.2).

Solar and wind deployment continues at the rate of 300 GW/year between 2023 and 2035, and
contributes to 41% of total electricity generation in 2030 and 58% in 2035, increased from the
16% in 2023.2%°

The share of coal in total generation declines from 58% in 2023 to 38% in 2030 and 22% in 2035.
Assuming that only new projects under construction (~170 GW) are added, the average coal
plant utilization declines to about 3,575 hours (41% of full capacity) in 2030 and 2,221 hours
(25% of full capacity) in 2035.

Table 3.4.2. Key power sector metrics across the two scenarios.

Solar + Wind % of total elec generation Coal % of total elec generation
Year/ (Installed capacity, GW) (avg utilization level, hours, %)
Scenario . . . - . i
Delayed Transition High Ambition Delayed Transition High Ambition
202321 16% 58%
(1,050 GW) (4,592 hours, 52%)
2025 21% 25% 55% 52%
(1,384 GW) (1,652 GW) (4,250 hours, 49%) (4,330 hours, 49%)
2030 37% 41% 42% 38%
(2,798 GW) (3,198 GW) (3,392 hours, 39%) (3,575 hours, 41%)
2035 49% 58% 33% 22%
(4,078 GW) (4,722 GW) (2,942 hours, 34%) (2,221 hours, 25%)

Note: Future average coal plant utilization levels are calculated based on continued coal builds (+400 GW
through 2035) for the Delayed Transition and no new coal beyond construction (+170 GW through 2030) for the
High Ambition pathway.
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With continued electricity demand growth, China has been pursuing new coal capacity as a default
option for resource adequacy with increasing penetration of intermittent renewables to meet increasing
peak load demand. As of July 2024 the project pipeline includes 170 GW of new coal capacity under
construction (76% of global total), and another 247 GW at pre-construction stages (66% of global
total).?*? However, even without adding new coal capacity under the High Ambition pathway, existing
coal plants will face significant decline in utilization level, from 58% in 2023 toward a 32%-41% capacity
factor by 2030 and 20%-32% by 2035 across low and high total electricity demand scenarios; moreover,
building all the 247 GW pre-construction projects will further lower the utilization to 28%-36% and
17%-28% by 2030 and 2035, respectively, placing significant economic impacts on existing and new

coal plants. Instead, various alternative options are more cost-effective, including cross-region grid
balancing, demand-side management, and investment in battery and other storage technologies, can
be pursued to avoid further stranded assets.?!?

Industry. In 2022, the industrial sector accounted for 26% of overall GHG emissions in China, excluding
LULUCF, with cement, iron and steel, and chemicals as the primary contributors.?** Emissions have
remained relatively stable, with a slight decline since 2014, driven by an economic shift away from
infrastructure-driven growth. The construction sector is expected to see further decreases in 2024,
affecting the demand for building materials, particularly cement, which experienced a 7% drop in
production in the second quarter of 2024 compared to 2023.2%¢ In steelmaking, a notable shift away
from coal is emerging as demand peaks and scrap availability increases,?” with no new coal-based
projects approved in the first half of 2024, marking a significant change since China’s dual carbon goals
were announced in September 2020.2*8 In contrast, emissions from the chemicals sector are rising due
to falling coal prices, which have led to increased coal use in chemical production. This expansion of
the coal-to-chemicals industry poses a challenge to China’s overall emission reduction efforts.?*?

Our High Ambition scenario projects a 31% reduction in industry sector emissions by 2035 from 2020
levels, driven by an accelerated phase-down of coal due to increased electrification, particularly in the
mining, construction, and agricultural energy sectors. To achieve this decarbonization pathway, several
key policy actions include enhancing efficiency in the cement and steel sectors, promoting the use of
electric arc furnaces (EAF) and scrap metal in steel production, replacing coal in the chemicals sector
with alternative feedstocks, and strengthening China’s circular economy strategies. Improving energy
efficiency, recovering industrial waste and heat—especially in hard-to-abate sectors—and increasing
the adoption of renewable energy in energy-intensive industries while developing renewable captive
power plants are equally important. Further decarbonization of industrial parks, which contribute over
50% of China’s industrial output and one-third of carbon emissions,??° is necessary. Relocating energy-
intensive industries to areas abundant in renewable energy resources, such as western and northern
China, will facilitate a more sustainable industrial landscape.

Methane. Methane emissions account for 9% of China’s total GHG emissions, excluding LULUCF, making
the country one of the largest global emitters of methane.??* Since 2005, methane emissions have risen
by 37%, with the majority originating from the energy sector (50%, with 39% from coal), followed by
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agriculture (26%) and waste (23%).2%2 To address this issue, China has initiated several actions aimed

at accelerating methane emissions reduction. These include strengthening regulations on coalbed
methane emissions through the Revised Emission Standard of Coalbed Methane/Coal Mine Methane,
published in 2024, introducing the China Certified Emission Reduction (CCER) methodology to promote
low-concentration methane extraction and utilization, reevaluating and updating emission factors
based on detailed investigations to enhance the accuracy of methane inventories, and improving
measurement, reporting, and verification (MRV) across all emission sectors.

In the High Ambition scenario, methane emissions decrease 35% from 2020 to 2035. To achieve this
goal, key actions include strengthening monitoring and data management for methane emissions,
enhancing efforts to address abandoned coal mines, orphan wells, and super emitters, and exploring
the potential of a circular economy for methane mitigation. It is also important to tackle secondary
emitting sources such as transportation, buildings, and industrial processes while encouraging
technological innovation for methane reduction through market mechanisms and the establishment of
green industrial parks. Additionally, integrating methane emissions reductions with national strategies
focused on air pollution reduction, energy transition, and rural revitalization—particularly through
sustainable agriculture and waste management—will be crucial.

SUBNATIONAL ACTION

China’s governance structure is characterized as the “Tiao-Kuai” system, a two-dimensional approach
featuring a strong vertical hierarchy in functional administration and horizontal coordination among
territorially-based units at each governance level.?? In climate governance, this means that while
climate policy priorities are defined centrally by the national government, including the Ministry of
Ecology and Environment, policy implementation is decentralized to account for local conditions and
to optimize resource use.?? This structure grants subnational governments sufficient discretionary
power, allowing them to accelerate climate action and experiments with innovative solutions, often
exemplified by pilot programs assigned to specific provinces or municipalities that have both economic
resources and strong commitment to energy transition.??>2%6

China’s structure for provincial-level implementation of national policies may allow for subnational
actions to promote emissions reductions in industry and methane, with industry accounting for 26% of
overall emissions in China, and methane accounting for 9%, 50% of which comes from coal. Industrial
emissions reductions through waste reduction and reuse can be implemented almost entirely on the
city level, with high financial return. Provincial governments have great influence in their portions of
the national power grid, and therefore may control their shifts to make way for renewable energy—
however this may require national support.

Industry: Small-scale circular economies can be deployed throughout provinces, particularly for the
reuse of industrial waste products such as scrap metals, supplementary cementitious materials such as
limestone and fly ash for cement clinker, and heat recovery for energy. China has already taken an
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interest in solid waste management in particular, with “zero-waste city” pilot programs implemented
in 11 cities and five special areas since 2018. Within the 14th Five-Year Plan period, China is pursuing
the construction in 113 cities and 8 special areas for this “zero-waste” program. This program puts
forth an urban development model that aims to reduce the generation and promote the recycling

of solid waste, reduce landfills, and promote overall green development, essentially maximizing the
efficiency of industrial production processes.??” One such city can be seen in Songjiang District, with
an implementation plan that aims to have 90 “zero waste sites” by the end of 2024, including sites such
as factories and offices. For example, the Shanghai Huanyi Waste Material Recycling Co Ltd plans to
recycle approximately 15,000 tons of general industrial waste per annum.?? Such zero-waste programs
that emphasize circularity may also help with provincial coal phase-down and methane mitigation, as
biogas derived from landfills, wastewater, and manure can be utilized to reduce methane emissions
generated and to substitute as an energy source in place of fossil fuels to produce industrial heat and
electrical power.??

Methane: The most significant source of methane emissions is coal, which is concentrated in the North,
particularly in Shanxi, Inner Mongolia, and Shaanxi, which mine 70% of China’s coal.?*° As mentioned
above, in Shanxi and Inner Mongolia, coal accounts for 33.8 % of household energy consumption and for
51.5 % of energy production, despite the renewable resources wealth of the North and West of China.?**
However, due to economic concerns, other provinces have been building the most new coal projects.
For example, the western province of Guizhou, which has high hydro power uptake rates, has planned
the most coal-fired power projects in China in its provincial 14th Five-Year Plan.?*? This is largely due

to provincial desires to generate their own power. Although there are two main federally-run grids,
provinces tend to be the main operators. Therefore, for provincial shifts away from coal, provinces can
adapt the way they operate their power grids and make space for imported renewable energy, such

as from eastern China, where the vast majority of wind and solar production in China comes from.

This however may require national support, as there is little financial incentive for provinces to stop
generating their own power.?3?
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3.5 India COUNTRY ASSESSMENT

Summary

India’s GHG emissions have been increasing rapidly, by over 62% from 2010 to 2023 (excluding LULUCF),
primarily in the power and industrial sectors, driven by rapid population and economic growth.

As India continues to experience speedy growth, the timing and level at which its emissions will peak
remains uncertain. The current NDC target—aiming for a 45% reduction in carbon intensity from 2005
levels—allows for emissions to increase through 2030. A post-2030 emissions peak would leave less than
40 years to achieve the country’s 2070 net-zero goal, and further delays would intensify the challenge.

Although it is the world’s fifth-largest economy, India’s per capita GDP remains low, and development,
industrialization, and urbanization for its fast-growing population continue to be a high priority; green
growth and economic transformation provide opportunities.

India is the only major economy outside China still building and planning for a large amount of new coal
power capacity, despite already cost-competitive renewables; regulatory incentives and both explicit
and implicit coal subsidies continue to favor coal investments over renewables, due to a strong political
economy around coal mining and coal power.

Our High Ambition pathway for India includes emissions peaking (excluding LULUCF) by 2030, followed
by a 10% reduction from the peak level by 2035, or a 5% increase from 2023.

This is achieved by accelerating annual solar and wind buildout to 5-6 times the current level, while
canceling all pre-construction and some under-construction coal power projects, reducing heavy
industry emissions through electrification and circular economy, expanding EV infrastructure and
incentives for EV manufacturing, and reducing methane emissions through solid waste management
improvement and limiting the expansion of underground coal mining.

India’s multi-level governance structure provides important opportunities for enhanced climate action
through subnational leadership. Multiple states are now adopting their own roadmaps toward net-
zero targets, some faster than the national goal. Key sectors, including industry through multi-level
cooperation, transport through incentives, and agricultureal methane through promoting sustainable
practices, show strong potential for impactful, state-led initiatives.

EMISSIONS PROFILE. India’s GHG emissions excluding LULUCF increased by over 62% from 2010 to
2023,2% primarily driven by growth in the power and industrial sectors, which accounted for 36% and
22% of total GHG emissions in 2022, respectively.?** Methane emissions contributed 23% of total GHG
emissions in 2022, although their levels have remained relatively stable, with agriculture accounting for
about 61% of this share.?*

2030 NDC. India’s current NDC commits to reducing carbon intensity by 45% from 2005 levels by 2030.2
India has also committed to achieving net-zero emissions by 2070.2*® However, the 2030 target excludes
non-CO, gases and land-use change emissions (LULUCF), while the scope of the net-zero target remains
unspecified. The 2030 NDC carbon intensity target will likely lead to 13-35% increase in total GHG
emissions excluding LULUCF from 2022 (Table 3.5.1), allowing for continued emissions growth across a
possible range of GDP growth rates (ranging from 6% to 8.9% per year). India is on track to meet its NDC
before 2030, indicating there is potential for enhancing ambition.
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While India’s NDC balances development priorities with economic growth, the emissions intensity
target tied to GDP growth does not specify a near-term emissions peak. By focusing on per capita
emissions and equity based on historical responsibility,?*? India—currently the world’s third-largest GHG
emitter—can still grow emissions over this decade while adhering to its NDC commitments.

NATIONAL STRATEGIES. India is the fifth-largest economy in the world?*° with economic growth
projected at 8.2% for 2023-2024, making it the fastest-growing major economy.?** Despite its low per
capita income, India aspires to achieve high middle-income status by 2047.24> This growth is driven by
significant investments in infrastructure along with a thriving manufacturing sector.?*® As India continues
to prioritize development, industrialization, and urbanization for its fast-growing population, the focus
on green growth and economic transformation presents key opportunities for sustainable progress.

India is the only major economy outside China still building and planning significant new coal power
capacity, despite the availability of cost-competitive renewables. The current pipeline includes 29 GW
of coal power plants under construction and 45 GW in pre-construction stages.?** Regulatory incentives,
along with explicit and implicit coal subsidies, continue to favor coal investments over renewables,
largely due to the strong political economy surrounding coal mining and coal power.

In addition to the emission reduction targets outlined in its NDC, India has set key sectoral goals such
as achieving 50% non-fossil power capacity by 2030,2% producing 5 MMT of green hydrogen,s and
reaching a 5% biofuel blending rate by that year.2” At COP 26 in Glasgow, India announced its aim to
install 500 GW of non-fossil power capacity and reduce up to 1 Gt of emissions by 2030, though no
specific baseline for the emissions reduction target was provided.?*® These targets largely align with
India’s prior pledges and are not expected to lead to significant additional emissions reductions. India
also mentioned a goal of enhancing its carbon sink by 2.5-3 Gt through additional forest and tree cover
in its NDC,> but did not clarify the baseline or the approach for measuring progress.

Beyond implemented policies, recent key policy trends in India include an increasing emphasis on
economic transformation as a policy driver and expanding opportunities for multilevel governance.
Indian policy makers at the national and state levels are increasingly conscious of the economic
transformation required to deal with climate change and discussing impacts to economic growth

can galvanize serious and urgent action to move towards the net-zero goal. Overall, the narrative of
economic transformation over the previous discourse of co-benefits is gaining more traction.?*° The
recent national elections have resulted in a weakened mandate for the union government, making it
dependent on state-level allies. Since the major allies are based in regions with significant coal mining
and thermal power generation capacity, enhanced ambition at scale may not be likely in the near
term. However, existing commitments are unlikely to be scaled down and many states are increasingly
proactive on renewable energy installation and economic transformation for net zero emissions, with
some pursuing their own net-zero strategies.?°1:252253
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2035 PATHWAYS. Our analysis shows two pathways for India that lead to a 5%-12% increase in total
GHG emissions excluding LULUCF by 2035 from 2023 (Table 3.5.1 and Figure 3.5).

A Delayed Transition where emissions continue to grow through 2030 and decline thereafter.
In this scenario, total emissions increase by 43% from 2023 levels by 2030 and by 25% by
2035, and decrease by 13% from the peak level in 2030 by 2035. Excluding LULUCF, emissions
increase by 29% from 2023 levels by 2030 and by 12% by 2035.

A High Ambition pathway where emissions remain constant between 2025 and 2030, then
decline thereafter toward achieving net-zero CO, emissions by 2070. In this scenario, total
emissions increase by 29% to the peak level in 2030 from 2023, and decline by 10% from the
peak to 2035, or increase by 17% from 2023. Excluding LULUCF, emissions increase by 16% to
the peak level in 2030 from 2023, and decline by 10% from the peak to 2035, or increase by
5% from 2023.

Land use change CO, emissions are relatively a minor contributor at approximately 1-3% of total CO,
emissions, despite large variation across inventories.?>* Other analysis suggests that a high-ambition

pathway for LULUCF may result in a net land sink of -250 MtCO,/year in 2030.2>>

Table 3.5.1. Summary of changes in GHG emissions in 2030 and 2035, relative to 2023.

GHG emissions including LULUCF GHG emissions excluding LULUCF
Year/ % change from 2023 % change from 2023
Scenario
2030 2035 2030 2035
NDC target +13% to +35% TBD
Delayed Transition* +43% +25% +29% +12%
High Ambition* +29% +17% +16% +5%

Note: *Based on the scenarios developed using GCAM-6.0-CGS for the NGFS Phase V.
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Figure 3.5. India’s GHG including LULUCF emission pathways across scenarios. Historical data is from PRIMAP-
hist?>¢ (solid black line for total GHG, include LULUCF), EMBER?’ (dashed black line for electricity supply GHG
emissions), and CEDS?® (colored breakdown of historic GHG emissions, without F-Gases). Pathways data includes
LULUCF emissions and is based on the scenarios developed using the GCAM IAM for the NGFS Phase V.%*?

PRIORITY POLICY ACTIONS. Detailed sectoral strategies should be developed to achieve the economy-
wide targets. Priority policy actions to limit carbon emissions growth and drive reductions should

focus on the power, industry, and transport sectors, as well as on waste and coal mining for methane
reductions, including:

Power sector: Maintaining sustainable electricity demand growth, ideally at less than 5%
annually; accelerating the annual solar and wind buildout to 5-6 times the current level;
achieving over 50% and 65% non-fossil generation by 2030 and 2035, respectively; and canceling
pre-construction (45 GW) and some under-construction (29 GW) coal power projects.

Industry: Shifting to low-carbon electric furnaces in the iron and steel industry and promoting
the use of hydrogen or gas-reduced metallics, while connecting to a circular economy to reduce
demand in certain sectors, such as petrochemicals.
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Transportation: Expanding EV infrastructure and incentives for EV manufacturing and
developing value chains for critical components.
Methane: Expanding opportunities for a circular economy in solid waste management, including
biogas capture from landfills; improving emissions estimates for existing landfill and dump sites;
and limiting the expansion of underground coal mining.

Power sector. Increasing coal consumption has largely driven the rise in power sector emissions in

India, alongside growing demand in the residential and industrial sectors. As of 2023, coal accounted
for 75% of total electricity generation, while renewables contributed 20%, with solar and wind providing
10% and hydro 8%.%%° Although the recent growth in wind and solar power installations, along with
substantial existing hydro power generation, offers significant potential for transitioning away from
coal, achieving meaningful emissions reductions will require a rapid expansion of renewables that
exceeds the targets outlined in India’s recent National Electricity Plan (NEP).2!

Meaningful reductions in electricity emissions from India’s power sector, targeting approximately 30%
by 2035, are achievable if the following aspects are considered:

Moderating demand growth below 5% annually through efficiency improvements and demand-

side management.

Increasing the share of non-fossil generation from 28% to over 50% by 2030 and to 65% by 2035.
Accelerating the solar and wind buildout from the current level of 12-15 GW/year to about 74
GW/year (double the NEP) under low demand growth (4%) and to approximately 93 GW/year
(2.5 times the existing government plan) under high demand growth (5%).
Canceling 45 GW of coal power pre-construction projects and some of the 29 GW currently
under construction, as these projects are already more expensive than solar electricity for
meeting increasing demand.

Table 3.5.2. Percent change in coal power emissions in 2035 from 2023 under different solar and wind
buildout rates and demand projections.

Solar and Wind Buildout Rate

National Electricity

Demand projections in 2035 Plan (NEP) 1.5 times NEP rate | Double NEP rate | 2.5 times NEP rate
(annual growth rate) (37 GW/year) (56 GW/year) (74 GW/year) (93 GW/year)
3,3&3%\5?17;2%) s o B o
3714 TWh (50%) i o o
4,1,1?'11'3/‘:‘&%%) na 78 reS o
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Under a High Ambition scenario, no new coal capacity is needed under low to medium demand growth,
and coal power generation can be reduced through a combination of targeted plant retirements,
reduced utilization, and potentially biomass co-firing. However, additional coal capacity is required
when electricity demand growth is high (6%), unless the solar and wind capacity buildout reaches 2.5
times the target outlined in the NEP.

While economic and technological factors play a significant role, they do not fully explain the current
number of existing and planned coal power plants in India. Therefore, it is crucial to consider the
political economy of coal in the country to limit further development. Addressing perceptions of coal’s
necessity for grid reliability and energy security, along with reconsidering regulatory incentives that
favor coal investments and imports, is essential. Additionally, phasing out both implicit and explicit coal
subsidies could discourage new private coal investments and potentially redirect financial flows toward
renewable energy.

Industry. Reducing emissions amid economic development will be a key challenge for the industrial
sector in India while creating jobs for its young population. As India aims to establish itself as a global
manufacturing hub, the demand for energy-intensive building materials like steel and cement is
expected to rise, driven by ongoing urbanization and industrialization. In 2022, India’s industrial CO,
emissions were predominantly generated by the iron and steel sector, which accounted for 29% of total
emissions, closely followed by cement at 23%. Other significant contributors included manufacturing
and non-metallic minerals.2

To achieve emission reductions consistent with the High Ambition pathway, several key policy actions
are recommended. Establishing a functioning carbon market is crucial to encourage participation
from various sectors, incentivizing the adoption of cleaner technologies and improvements in energy
efficiency. In the iron and steel industry, transitioning to low-carbon electric furnaces and promoting
the use of hydrogen or gas-reduced metallics will be essential.?¢* Additionally, phasing out coal in
cement production through the use of biomass or hydrogen, and gradually introducing carbon capture
and storage (CCS) in cement kilns, are important steps.?¢* Adopting circular economy principles can
also help curb petrochemical demand, thus reducing emissions in this sector—such as by replacing
coal-fired furnaces with low-carbon feedstocks like hydrogen or biomass.?> Addressing the competitive
impacts posed by the Carbon Border Adjustment Mechanism (CBAM) and integrating small enterprises
into the global clean energy value chain will further enhance climate ambition.

Transportation. India is projected to experience the largest urban population increase in the world by
2050.%%¢ While the transport sector currently contributes a relatively small share of overall emissions, it is
expected to undergo significant structural changes in the next decade. Near-term decisions regarding EV
infrastructure can influence the emissions trajectory, especially when combined with the increasing share of
renewable energy in the power sector.?’ In 2023, sales of EVs reached 2% of total new vehicle sales, marking
a positive trend. Expanding EV adoption presents a viable pathway to mitigate both carbon emissions and air
pollution from road transport, which has become an urgent concern for many Indian cities.?®
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To achieve ambitious emissions reductions, several key policy actions are essential. Given the
anticipated rise in four-wheeler ownership due to increasing income levels,?® prioritizing the
development of infrastructure that supports the mass adoption of electric vehicles would be beneficial.
Furthermore, continued investment in and promotion of sustainable public transportation options in
growing urban areas could help alleviate congestion and reduce emissions. Encouraging domestic
manufacturers to produce EVs will also play a crucial role in expanding access to and adoption of
electric vehicles across the country.

Methane. Methane was the second-largest contributor to emissions in India in 2022, following the
power sector. According to data from CEDS, over 60% of methane emissions originated from the
agriculture sector (61%), with waste and energy contributing 23% and 15%, respectively.?’° Emissions
across all sectors have been gradually increasing. India has not signed the Global Methane Pledge,
leading to uncertainty about whether methane emissions will decline in the near term, as this will
largely depend on policy choices in the waste and coal mining sectors.

In a High Ambition scenario, methane emissions would remain stable, with no increase from 2022 to
2030. Achieving this will require several key policy actions, including emphasizing a circular economy in
solid waste management,?’t expanding biogas waste capture from organic waste and landfills,?’#?”® and
improving the understanding of emissions from landfill and non-landfill sources, such as dumpsites.?’427>
Additionally, to prevent further methane emissions from coal, it will be essential to limit the growth of
underground mining activities and increase methane capture from surface mines.

SUBNATIONAL ACTION

India is a parliamentary democracy with both union and state governments. The 28 states exercise
substantial autonomy, although the central government appoints governors for oversight and has
a significant role in distribution of tax revenues.?’¢ State governments hold responsibility over
critical climate-relevant policy areas, such as agriculture and the regulation of mines and mineral
development. Local governance, managed by municipal corporations, includes climate-related
responsibilities, notably through mining settlement authorities.?”’

India’s climate governance structure highlights the potential of subnational actions to reduce emissions
from agriculture and industry, with methane contributing 23% and industry 22% of the country’s

total emissions. Much of the methane emissions arise from agricultural practices regulated by state
governments, while some mining and industrial activities operate at the state level, subject to the
control of the Union, making way for subnational regulatory influence. Municipal level governments
may have greater influence in urban development policies, including land use, building regulation, and
transportation policies such as EV targets and public transportation.

Methane: The Agricultural Policy of India is a national tool for the subnational implementation of
sustainable farming. The Policy’s goal is to raise agricultural production, enhance farmers’ living
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standards, address resource management and technology adoption, promote sustainable practices,
and improve infrastructure.?’® Since states hold primary authority over agriculture under List-117% of
the Constitution, subnational governments can prioritize the financing and promotion of sustainable
farming practices.?®® Local governments can subsidize mitigation technologies on the farm-end

that small farmers may not be able to afford and deploy advisors to educate farmers on efficient
practices.?! As for waste management, local governments can work towards rehabilitating landfills

to include landfill gas capture, developing technical capacity and knowledge among waste servicers,
and prioritizing efficient financing for organic waste management projects.?®? In addition to all of these
approaches, circularity of end-of-life products on the state-level can be better managed to decrease
the amount of waste entering into landfills.

Industry: Sector-wide collaboration, through incorporating non-state international cooperation and
private actors, may be a promising approach for India’s industrial sector and the subnational level.
India already has a few of these multi-level partnerships. For example, the Leadership Group on
Industry Transition which acts as a platform for correspondence of ideas between governments and
the private sector for low-carbon business opportunities technology sharing, and sectoral roadmaps.?®?
Furthermore, India co-chairs the Industrial Deep Decarbonization Institute, an international coalition
of state and non-state organizations with the goal of leveraging demand for low carbon industrial
materials. These types of collaborations can place pressure on private actors to move towards
decarbonization, and state and municipal governments can join to share and push for their ideas

and priorities. Pressure may be best received through an incentive-based approach, as smaller
private actors may require additional upfront investment to keep pace with changing technologies
and industrial decarbonization policies.?®* One way states may have potential to exercise incentives
is through electricity prices for industry, as effective policies may make fuel shifts more attractive

to industries. Further, states regulate pollution for all industries within their borders, so regulatory
tools for emissions reductions may serve as a potential for linked reductions, so long as alternative
technologies, such as those proposed in coalitions, are economically suitable.?

Transport: As of 2023, 26 states and union territories had published e-mobility strategies, with seven
more in the draft stage.?®¢ The primary mode of transit in India is through personal vehicles. So far, most
vehicle electrification has been seen in two- and three-wheelers and LCVs, with Delhi, Uttarakhand,
and Goa leading the uptake.?®” Of the top 10 states for new EV registration, nine have notified EV
policies, underscoring the importance of notified and quantified policy frameworks at the subnational
level in driving EV adoption.?®® Beyond personal modes of transport, state and municipal authorities
can prioritize public transportation infrastructure, such as for electrified buses and metro rail, as

well as promote modal shifts. States also regulate pollution norms implementation as well as vehicle
registration and scrappage, which could be utilized to enhance mitigation ambition. However, some
of these infrastructure projects require significant upfront investment with federal support, and may
therefore expand beyond purely subnational spheres.?®
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3.6 Indonesia COUNTRY ASSESSMENT

Summary

Indonesia’s GHG emissions, excluding LULUCF, increased by 61% from 2010 to 2023, driven largely
by rapid growth in coal consumption for electricity generation and methane from coal production;
LULUCF emissions have been the country’s largest emissions source and increased by 30% from 2010
to 2022.

Indonesia’s current NDC includes a 32% (or 43% conditionally) GHG emissions reduction by 2030 from
business-as-usual (BAU), which is likely non-binding, assuming overly optimistic LULUCF emissions
reductions while allowing strong growth in other emissions. It also has a net-zero target by 2060.

As a major coal producer and the world’s largest coal exporter, Indonesia falls far behind in renewable
deployment compared to other Southeast Asian countries, despite abundant solar resources. The Just
Energy Transition Partnership (JETP) provides opportunities, but progress has been limited due to
institutional and infrastructure barriers.

National strategies and policies have pushed strong development of the nickel mining and processing
and palm oil industries, which are connected to global decarbonization but have large emissions
implications domestically through captive coal power and deforestation.

The High Ambition pathway for Indonesia suggests that total GHG emissions began to decline after
2022, with non-LULUCF emissions peaking around 2025; and total GHG emissions achieve a 60%
reduction by 2035 from the 2023 levels, or a 23% reduction excluding LULUCF.

This requires both achieving a net land sink by 2035 and delivering meaningful reductions in energy
emissions through accelerated renewable deployment, power infrastructure buildout, and end-use
electrification. Due to the large share of LULUCF emissions, developing separate targets and strategies
can ensure accelerated action in both the land and energy systems.

While Indonesia’s NDC target covers the non-CO, gases of CH, and N, O, there are major policy gaps
and thus a large potential for near-term methane abatement by expanding waste management
services nationwide and restricting the expansion of underground coal mines.

Subnational actors have a strong potential to enhance ambition in the critical sectors of renewable
deployment, land use conflicts, and waste management, especially in major urban and tourist regions;
itis also critical to engage key industry stakeholders like PLN, the mining industries, and the palm oil
industry.

EMISSIONS PROFILE. Land use, land-use change, and forestry (LULUCF) has been the largest emissions
source in Indonesia, accounting for 42% of total GHG emissions in 2022, and increased by 30% from 2010
to 2022.2°°2°t Non-LULUCF emissions have increased even faster—by 61% from 2010 to 2023—and are
dominated by methane and power generation, which were 19% and 16% of total GHG emissions in 2022,
respectively.??? The rapid growth is mainly driven by nearly doubled electricity emissions through a
substantial increase in coal consumption and a 50% growth in methane emissions.

2030 NDC. Indonesia’s current NDC has committed to reducing 2030 emissions by 32% (or 43%
conditionally) from the business-as-usual (BAU) and achieving net-zero emissions by 2060. These targets
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cover CO,, CH, and N,O emissions from all sectors, leaving out other non-CO, gases.””® The 2030 NDC
targets are likely non-binding, especially on non-LULUCF emissions. The conditional target aims for a
17% reduction in total emissions, including LULUCF, from 2022, which requires a net land sink but allows
a 42% increase in non-LULUCF GHG emissions. While the LULUCF target may be considered ambitious
and presents significant challenges, the target for non-LULUCF emissions appears relatively modest,
suggesting a faster emission growth rate of 4.5% annually from 2022 to 2030, compared to the 4%/year
observed from 2010 to 2022. The unconditional target aims to keep total emissions stable by 2030 but
allows for a 50% increase in non-LULUCF emissions.

NATIONAL STRATEGIES. Indonesia is @ major coal producer and the world’s largest coal exporter,
with over two-thirds of its total coal production destined for export.?? In 2023, both coal production
and exports saw significant increases, reaching record highs.?>> Despite abundant RE resources,
deployment of solar and wind is lagging far behind other Southeast Asian countries, notably Vietnam,
the Philippines, and Malaysia.?*

Policy efforts in Indonesia have focused on promoting land-use sink by 2030 and defining the
investment plan for the Just Energy Transition Partnership (JETP). The Forest and Land Use Net

Sink 2030 policy pledges to stop GHG emissions from forest management by 2030, by reducing the
deforestation and degradation rate, establishing sustainable plantation forest, developing peatland
management and fire prevention initiatives, and rehabilitating degraded land including mangroves,
among others.?”” The JETP, aims to reach 34% renewable energy by 2030, peak power sector emissions
by that year, and achieve net-zero emissions from the power sector by 2050.2° However, one of the main
challenges for its implementation is the increasing deployment of off-grid coal power generation that
supports the industrial development of some sectors.??

To prepare for the global low-carbon transition away from coal, Indonesia has also pushed the
development of “green industries”, specifically nickel and palm oil, with strong policy support. However,
both have large domestic emissions implications. While nickel mining and processing contribute to the
global supply chain for batteries, these activities are energy- and carbon-intensive in Indonesia, and are
currently planned to be largely powered by coal.*°° Palm oil, other biofuels, and biomass development
to support industry are some of the reasons for Indonesia’s deforestation and need to be integrated into
land management.?®t

International investment and finance are crucial to Indonesia’s energy and industrial development,
with the U.S,, China, Japan, and Korea being key partners.?®? Various financing mechanisms are being
explored with these countries, either bilaterally or jointly, providing Indonesia with a broader set of
opportunities, especially when challenges arise with a specific channel. Close monitoring of these
engagements is essential to shift investments away from carbon-intensive projects and toward clean
renewable energy.
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2035 PATHWAYS. Considering Indonesia’s historical emission trends and climate targets, our analysis
presents two potential pathways for Indonesia’s 2035 NDC, with the High Ambition pathway achieving a
33% reduction in total GHG emissions by 2030 from 2023, and up to 60% reductions by 2035 (Table 3.6.1

and Figure 3.6).

A Delayed Transition increasing CO, emissions (excluding LULUCF) through 2025, limited
reductions until 2030, followed by slower LULUCF reductions and minimal methane
mitigation through 2035. In this scenario, total GHG emissions, including LULUCF, decrease
by 20% from 2023 levels by 2035, while GHG emissions excluding LULUCF increase by 3%
by 2035.

A High Ambition pathway with immediate CO, reductions (excluding LULUCF) starting after
2025, achieving a net-zero land sink before 2035 (existing target is by 2030), and significant
methane reductions through 2035. In this scenario, total GHG emissions decrease by 60%
from 2023 levels by 2035, while GHG emissions excluding LULUCF decrease by 23% by 2035.

PRIORITY POLICY ACTIONS. Detailed sectoral strategies should be developed to achieve the economy-
wide targets, particularly given the significance and large uncertainties surrounding land and methane
emissions in Indonesia. Priority policy actions can deliver meaningful emissions reductions in power
generation (both on-grid and captive), methane, and land use through 2035, including:

Land: Extending the forest and peatland moratorium on oil palm and other crops, resolving
land use conflicts by enhancing tools of the One Map Policy, and bolstering reforestation and
rehabilitation targets through various financing mechanisms.

Power sector: Canceling 2.6 GW of pre-construction captive coal power plants, increasing
renewable power generation share to 46% by 2030 and 69% by 2035, reducing coal power (on-
grid and captive) emissions by one-third between 2025 peak and 2035.

Methane: Expanding waste collection services from major metropolitan areas to all cities and
villages, increasing waste processing capacity by investing in treatment facilities, establishing a
national dataset of MSW and wastewater treatment activities for improved emission estimates,
and restricting underground coal mine expansion.

Table 3.6.1. Summary of changes in GHG emissions in 2030 and 2035, relative to 2023.

GHG emissions including LULUCF GHG emissions excluding LULUCF
Year/ % change from 2023 % change from 2023
Scenario
2030 2035 2030 2035
Delayed Transition* -4% -20% +14% +3%
High Ambition* -33% -60% -8% -23%

Note: *Based on the scenarios developed using GCAM-6.0-CGS for the NGFS Phase V.
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Figure 3.6. Indonesia’s GHG including LULUCF emission pathways across scenarios. Historical data is from
PRIMAP-hist3% (solid black line for total GHG, include LULUCF), EMBER?%* (dashed black line for electricity supply
GHG emissions), and CEDS*% (colored breakdown of historic GHG emissions, without F-Gases). Pathways data
includes LULUCF emissions and is based on the scenarios developed using the GCAM IAM for the NGFS Phase V.3%

Land. LULUCF has been the country’s largest emissions source, accounting for over 40% of total GHG
emissions in 2022. While forest loss had been decreasing since 2016, it rebounded by 27% in 2023,2%
largely driven by expansion of oil crops (palm oil), followed by growing timber plantations, other large-
scale plantations, and small-scale agriculture.?®® Increasing mining activities might become another
important driver moving forward. The recent policy target to achieve net-zero land sink by 20303
seems very challenging and highly uncertain, even with new enhanced measures. The land-energy
linkage from palm oil and other biomass strategies does not appear to be fully assessed, and the NDC
planning process is looking for additional expertise and capacity in these areas.

Indonesia’s emission reduction potential was assessed using the Existing Measures and Strengthened
Measures scenarios from Wijaya, A, et al. (2017).2* Under the Strengthened Measures scenario, which
assumes enhanced efforts in forest moratoriums and peat restoration, LULUCF emissions decrease by
72% by 2030 and by 116% by 2035, leading to negative emissions by 2034. To achieve these targets,

extending the forest and peatland moratorium, enhancing transparency in land use licensing through
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the One Map Policy, and exploring financial incentives for conservation could be beneficial.3**
Additionally, reforestation efforts can be supported by green financing initiatives like the Indonesia
Environment Fund, REDD+, and green bonds, alongside promoting carbon offsetting and seedling
distribution. Strengthening agricultural value chains with legal frameworks for digital trade and
improved market connectivity will also contribute to an enhanced ambition.?!?

Power sector. Increasing domestic coal consumption in power generation at both on-grid and captive
plants has driven rapid growth in Indonesia’s energy emissions. As of 2022, renewables account for 20%
of total on-grid electricity generation, of which solar and wind contributed to less than 1%, while coal
accounts for 62% and gas for 17%.3!3 The main barriers to renewable deployment include limited policy
support, insufficient financing mechanisms, inadequate grid infrastructure, and the dominant presence
of a state-owned enterprise in the power sector (PLN). Additionally, rapidly growing captive coal
capacity, driven by energy-intensive industry development (particularly nickel mining and processing),
has become a major concern.

Table 3.6.2. Key power sector results under the High Ambition scenario.

Solar + Wind On-grid coal Captive coal
Year/ % of total elec
Scenario generation . ] ] ] ] ]
(Installed % of total elec Capacity Capacity with Total elec Capacity with
: generation for lower biomass co- generation biomass co-
capacity, GW) ) e - .
(total capacity, utilization firing (total firing GW
GW) (utilization, %) capacity, GW)
2023315316 0.2% 62% 69 TWh
(0.5 GW) (37 GW) (12 GW)
2025 1% 70% 8 GW 5GW 92 TWh 11 GW
(3GW) (39 GW) (67%) (21 GW)
2030 14% 45% 8 GW 5GW 90 TWh 13 GW
(55 GW) (40 GW) (40%) (20 GW)
2035 40% 25% 8 GW 5GW 71 Twh 12.5 GW
(176 GW) (30 GW) (40%) (19.5 GW)

Note: On-grid renewable and coal share based on PLEXO model results. On-grid and captive coal capacity

based on GEM 2023 and 2024, adjusted by decarbonization strategies from Borrero et al, 2024. See appendix for
additional details.

Under the High Ambition scenario, power emissions peak at 382 MTCO: by 2025, then decrease by 13%
by 2030, and by 33% in 2035 from 2025.3!# Specifically, power sector transitions under the High Ambition
pathway include:

Renewable share increases from 20% to 46% by 2030 and 69% by 2035.
New 174 GW of solar capacity (~15 GW/year) are added between 2023 and 2035 through
increased financial incentives and streamline regulatory processes.
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2.6 GW of pre-construction captive coal power plants are canceled.

8 GW of on-grid coal power plants reduce their utilization to 40% by 2030 and 2035.

Biomass co-firing is adopted at eligible captive (13 GW) and on-grid (5 GW) coal plants through
2035.

3.8 GW of low-hanging fruit plants with poor technical, economic, and environmental
performance that are not eligible for biomass co-firing or flexibility services, plus another 0.7
GW identified in the CIPP for early retirement by 2035 are decommissioned.

New grid infrastructure developments favor the replacement of captive coal plants, support
renewable deployment and integration, and increase interconnectivity across islands.

Methane. According to global inventories, methane was the country’s second-largest emissions source
in 2022. While methane is covered by the existing NDC, specific policy and mitigation opportunities
are largely missing from the current NDC planning process. Data uncertainty is extremely high.317:318
Officially reported data may underestimate Indonesia’s methane emissions.

Our High Ambition scenario includes a 25% methane reduction by 2030 from 2020 and a 33% reduction
by 2035. Key strategies for achieving meaningful emissions reductions include strengthening the
Monitoring, Reporting, and Verification (MRV) capacity of methane in coal mines, and restricting
underground coal mine expansion.?? Additionally, methane emissions in the waste sector can

be reduced by expanding municipal waste collection services to all cities, investing in treatment
facilities, and implementing community-based waste segregation and recycling programs. Building

a comprehensive dataset, particularly at the district level, is essential to enhance the accuracy of
emission estimates from the waste sector. Improved waste management also has strong co-benefits

on poverty reduction, public health, and rural development. There is a large potential to engage and
mobilize local governments and actors to support some of these actions in targeted geographies.

SUBNATIONAL ACTION

Indonesia, a quasi-federal state, has moved from centralization to decentralization and now leans toward
re-centralization. The central government retains authority to override local laws and manage fiscal
redistribution by population and poverty levels, yet the decentralized governance era of the 2000s and
2010s left a strong legacy of local political empowerment. Indonesia’s climate governance is multi-level,
with sector-specific authority. Forest management is centralized, while agricultural land control is local,
often resulting in forest conversion and deforestation. Although decentralization fostered subnational
initiatives, Indonesia still faces cross-level coordination challenges to balance land control across sectors.

Indonesia’s climate governance structure, coupled with existing barriers in renewable energy
deployment, land use, and solid waste management, highlights a need for stronger subnational policy
support. Enhancing regional and local initiatives could significantly boost Indonesia’s potential in these
sectors. Key stakeholders, such as the state-owned monopolistic power company PLN, the palm oil
industry, and major metropolitan and tourist areas, play essential roles in advancing these efforts.
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Power sector. According to PLN’s 2021-2030 Electricity Supply Business Plan (RUPTL), the company
aims for renewables to account for 51.6% of its planned 40,575 MW power generation capacity by 2030,
with an increased role for local independent power producers (IPPs).3?° Despite PLN’s ambition, there

is a lack of response to coal abatement at the local level in coal-mining regions. For example, South
Kalimantan aims to increase the share of RE up to 24.7% by 2050, but coal is still to be prevalent in 2050
in the province.??! Ensuring that RE targeting is more responsive to the local population may accelerate
coal plants retirement—for example, Bali, which is not a coal-mining province, relied on participatory
instruments in defining its RE targets, which resulted in adopting RE goals more ambitious than the
national one.??? De-monopolizing the power generation sector at the local level, providing additional
grants to provinces and local districts for coal plant closures and renewable deployment, especially

in East and South Kalimantan, Jambi, and South Sumatra, and relying on participatory approaches to
developing local RE strategies could allow for accelerated RE deployment in Indonesia.

Land. Smallholders in Indonesia will be required to comply with the Indonesian Sustainable Palm Oil
(ISPO) certification (introduced in 2011 to ensure sustainable and internationally compatible palm oil
production) starting in November 2025, alongside companies and state-owned plantations. However,
challenges such as land tenure issues, complex application processes, and high certification costs
hinder smallholder participation.??* Educating policymakers and farmers, enhancing collaboration with
local stakeholders, and providing financial support could improve adoption, particularly in key palm oil-
producing regions like Riau, North Sumatra, and West Kalimantan 3?432523¢

Waste. Indonesia faces low recycling rates and relies heavily on informal waste management systems,
including city or village waste pickers who lack adequate income and organization to facilitate
recycling. Consequently, they often transport solid waste from residential areas to trash islands on the
metropolitan outskirts, such as the Bantar Gebang trash island near Jakarta.??” This reliance on informal
networks stems from insufficient funding for waste management. Indonesian city governments allocate
an average of only 2.5% of their municipal budgets to solid waste management, whereas a more
effective allocation would be 5% or more.3%

To address the problem of trash islands, President Joko Widodo signed a “Presidential Regulation

No. 35” to accelerate the deployment of waste-to-energy facilities in 12 major cities including

Jakarta, Tangerang, Bekasi, and Bandung, with the state-owned PLN being the sole government entity
authorized to purchase power generated from these facilities.??* Additionally, cities like Jakarta and
Surabaya are taking steps to formalize solid waste management, streamline recycling efforts, and
address the garbage islands by investing in municipal waste recovery facilities, introducing service-free
trash collection, installing garbage bins, and banning single-use plastics.?3°33!

Enhancing these informal waste management systems could involve implementing policies that
promote formalization. Potential formalization strategies range from building municipal trash
collection infrastructure and ensuring the affordability of municipal services— which would help
structure local waste management and improve data collection—to investing in waste-to-energy and
other waste recovery facilities that could mitigate the growth of trash islands and boost recycling rates.
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3.7 Japan

EMISSIONS PROFILE. Japan’s GHG emissions excluding LULUCF decreased by 24% from 2013 to 2023

Summary

Japan’s overall GHG emissions peaked in 2013 and have declined steadily since then, reaching a 24%
reduction in 2023 from the peak level; power generation remains the country’s largest emissions
source with 36% in 2022.

Meeting Japan’s 2030 NDC target of a 46% (or more) reduction from 2013 levels requires increasing
the average 2013-2023 annual reduction rate of 2% to 6.5% through 2030. Japan also has a net-zero
GHG target by 2050.

As the third largest global economy and the only G7 country in Asia, Japan’s energy system is heavily
fossil-dependent and import-reliant; it has the lowest non-fossil share in power generation among all
G7 countries and is the only one that built new coal power projects in recent years.

Japan has laid out main transition strategies in the Green Transformation (GX) Policy and the Strategic
Energy Plan, which aim to promote strong economic growth and energy security while reducing
emissions, by advancing new technologies of hydrogen (plus ammonia), offshore wind, and carbon
capture and storage for both domestic and global deployment.

However, the deployment of cost-competitive technologies is delayed; solar and wind buildout has
slowed down in recent years with the gradual restart and new builds of nuclear reactors and the plan
to extend fossil plants’ lifetime through ammonia co-firing; domestic passenger BEV adoption rates
are extremely low compared to other advanced economies, and Japan’s world-leading automobile
companies are losing market share in EVs.

The 2035 target for Japan under our High Ambition pathway implies a 64% reduction in total GHG
emissions from the 2013 level.

This is achieved by phasing out coal power generation, accelerating off-shore wind and solar
deployment to 23 GW per year, decarbonizing the export-oriented industrial sector through
electrification and coal phasedown, and increasing domestic EV production and deployment.

Japan has strong economic and political influence in the Asia Pacific region and can impact other
developing countries’ transitions through its overseas investment.

Japan’s climate policy-making is highly centralized, led by national ministries with inputs from

major industry stakeholders, though decentralization reforms have granted local entities limited
administrative powers to pursue regionally aligned climate strategies, with power and transportation
sectors showing potential to have local impacts.

COUNTRY ASSESSMENT

Despite the resurgence of fossil fuels after Fukushima in 2011, growing renewable energy and declining

energy demand have driven down emissions, along with the gradual restart of nuclear power in recent

years. As of 2022, power sector emissions accounted for 36% of GHG emissions excluding LULUCF,

followed by industry (16%) and transport (15%). Land use change CO, emissions are relatively a minor

contributor at less than 2% of total GHG emissions.?3?
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2030 NDC. Japan has committed to reduce its total GHG emissions by 46% or more (50%) from 2013

to 2030 and reach net-zero GHG by 2050. These targets cover all greenhouse gases from all sectors;
however the 2013 base year does not include LULUCF emissions. Meeting the current 2030 NDC target
of 46% reduction from 2013 requires Japan to more than triple the average emissions reduction rate
from ~2%/year between 2013-2022 to 6.5% for 2023-2030.

NATIONAL STRATEGIES. As the third largest global economy and the only G7 country in Asia, Japan’s
energy system is heavily fossil dependent and relies on imports. It has the lowest non-fossil share in
power generation among all G7 countries and is the only one actively developing new coal power
projects in recent years.*? Japan’s solar development slowed down after 2020, and there is untapped
off-shore wind potential.

Key policies highlight two main strategies for achieving Japan’s climate goals while prioritizing energy
security and industrial development: improving economic efficiency and extending the lifetime of
fossil fuel plants through ammonia co-firing, driven by the growth of a new hydrogen economy. Japan’s
Green Transformation (GX) Decarbonization Power Supply Bill and the subsequent GX Basic Policy aim
to transition the country from a fossil fuel-dependent economy to one centered on clean energy.*
These policies focus on enhancing energy security and supporting Japan’s NDC targets by transitioning
fuel and feedstocks, expanding affordable renewable energy, increasing the use of nuclear power, and
establishing competitive electricity and gas markets.

The GX plan also emphasizes the development of hydrogen and ammonia technologies, creating supply
chains, and fostering international partnerships. However, the plan places limited emphasis on scaling
up renewables and phasing out coal and gas. Instead, it prioritizes the construction and reactivation

of nuclear power plants, along with the development and deployment of gray and blue hydrogen and
ammonia.33>33¢

Industry and business actors are pivotal in advancing Japan’s energy transition. However, Japan’s
leading global automobile companies are losing ground in the rapidly growing EV market, and
domestic adoption of battery electric vehicles (BEVs) remains extremely low—only 2% of new sales
in 2023 (Figure S2). The domestic automotive industry’s focus on hydrogen vehicles, rather than BEVs,
has contributed significantly to the slow uptake of electric vehicles.>*” Acknowledging the risks of this
strategy sooner could accelerate progress in the sector and better position Japan to compete in the
global transition to cleaner technologies.

2035 PATHWAYS. Our modeling analysis shows that the 2035 target under the High Ambition pathway
for Japan implies a 64% reduction from 2013 levels (Table 3.7.1 and Figure 3.7).

A Delayed Transition where total GHG emissions and power sector emissions decline only
slightly through 2030 and more quickly after 2030 toward net-zero 2050. In this scenario,
emissions decrease by 29% by 2030 and 46% by 2035 from 2013 levels.
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A High Ambition pathway where total GHG emissions decline more rapidly after 2025 toward
net-zero 2050, decreasing by 45% from 2013 levels to 2030, and by 64% in 2035.

In comparison, the linear pathway from the 2030 NDC to net-zero (NDC to Net-Zero Trend)
suggests a 59% reduction in total GHG emissions by 2035; continuing the current reduction trend
to meet the 2030 NDC target (Today to NDC Trend) would lead to a 64% reduction by 2035.

Table 3.7.1. Summary of GHG emissions reductions (including LULUCF) in 2030 and 2035, relative to

NDC base year (2013).
Scenario Name 2030 emissions 2035 emissions
% change from 2013 % change from 2013
Official NDC Target -46% TBD
Delayed Transition* -29% -46%
GCAM-6.0-CGS* -45% -64%
High NDC to Net-Zero Trend** 599%
Ambition 0 Net-Zero Iren Meets NDC by design 2770
Today to NDC Trend*** 46% -64%

Notes: *Based on the scenarios developed using GCAM-6.0-CGS for the NGFS Phase V; **assume linear reduction
from the 2030 NDC target to net-zero 2050; ***assume continuing the reduction trend between 2022 emissions

level to 2030 NDC target for the post-2030 period.
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Figure 3.7. (above) Japan’s GHG including LULUCF emission pathways across scenarios. Historical data is from
PRIMAP-hist?3 (solid black line for total GHG, include LULUCF), EMBER?* (dashed black line for electricity supply
GHG emissions), and CEDS**° (colored breakdown of historic GHG emissions, without F-Gases). Colored triangles
mark the official 2030 NDC and Net-zero targets. Colored dots mark possible values for 2035 and 2040, based

on extrapolation of the 2022-2030 linear trajectory (“Today to NDC Trend”), interpolation between the 2030 and
net-zero 2050 targets (“NDC to Net-Zero Trend”). Pathways data includes LULUCF emissions and is based on the
scenarios developed using the GCAM IAM for the NGFS Phase V.34

PRIORITY POLICY ACTIONS. To achieve the High Ambition pathway, policy actions in Japan can focus
on the following areas to deliver meaningful emissions reductions through 2035, including:

Power sector: Expanding renewable generation, especially off-shore wind and solar,
contributing to at least 50% of total generation by 2030 and 70% by 2035; canceling the 0.5
GW new coal power project at pre-construction stage; and phasing out coal before 2035.
Industry: Reducing coal use in industry to less than 25% of total energy use in 2030;
deploying electric arc furnaces in iron and steel; working with major industry actors to
develop ambitious decarbonization plans.

Hydrogen: Revisit the over-ambitious deployment plan for hydrogen and ammonia, assessing
economic viability and environmental outcomes.

Transportation: Increasing domestic battery EV production and deployment in addition to
hybrid and fuel cell EV development; expanding charging infrastructure to facilitate EV
adoption.

Power sector. In 2023, coal and gas accounted for over 32% and 33% of Japan’s total electricity
generation, respectively, while renewables contributed 24%, with solar and wind making up half of that
total (12%).>*2 Remaining renewable generation comes from biomass and hydropower.>* Decarbonizing
the electricity sector is critical, as it was the largest source of emissions in 2022.2** Japan is one of

the few OECD countries still increasing its coal power capacity. From 2020 to 2023, a total of 9.3 GW
new coal power capacity was added, and the current pipeline includes 0.5 GW of coal power in pre-
construction stages.>* On the other hand, 12 GW of nuclear reactors have restarted operations and an
additional 3 GW are under construction.>*¢ Floating offshore wind is particularly important for Japan to
achieve its renewable target, given the limited availability of shallow seabed offshore.?* However, by
the end of 2023, only 0.15 GW offshore wind was operational in the country.48

Under the High Ambition pathway, emissions from electricity generation decrease 65% by 2035,
compared to 2013 levels. Based on accelerated targets from recent trends, we look at an Accelerated
RE scenario for the power sector that considered coal phaseout before 2035, accelerated gas
phasedown, and accelerated RE deployment, including ambitious offshore wind installation.
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Specifically, power sector transitions under the High Ambition and an Accelerated RE scenario include:

Total renewable generation reaches 46% of total generation by 2030 (compared to the policy
target of 36%-38%), and 54% by 2035. Under an Accelerated RE scenario, total renewable

generation reaches 55% of total generation by 2030 and 75% by 2035.
Average solar and wind buildout rate is about 23 GW per year, including an average of 6 GW per

year of offshore wind.

Share of coal generation decreases from 32% to 6% by 2030, and is phased out before 2035,
while the share of gas generation declines from 33% in 2023 to 8% by 2035 and oil power

generation is phased out by 2035.
Reliance on technologies with uncertain emissions reduction potential, including ammonia and
hydrogen, is limited.

Table 3.7.2. Key power sector metrics across the scenarios.

Solar + Wind % of total elec Coal % of total elec generation | Gas % of total elec generation
Year/ generation (Installed capacity, GW?*) (Installed capacity, GW*)
Scenario (Installed capacity, GW)
High Ambition | Accelerated | High Ambition | Accelerated | High Ambition | Accelerated
RE RE RE
2023 12% 12% 32% 32% 33% 33%
(92 GW) (92 GW) (55 GW) (55 GW) (85 GW) (85 GW)
2025 20% 23% 23% 20% 33% 33%
(107 GW) (145 GW) (53 GW) (47 GW) (97 GW) (97 GW)
2030 34% 43% 9% 6% 28% 25%
(180 GW) (268 GW) (21 GW) (13 GW) (81 GW) (72 GW)
2035 44% 65% 3% 0% 21% 8%
(237 GW) (380 GW) (8 GW) (0 GW) (61 GW) (23 GW)

Note: *Capacity values of coal and gas plants denote the total capacity with constant operating hours at today’s
level in the respective categories. The same emissions reductions can also be achieved through reduced
utilization of coal and gas plants to support the integration of increasing penetration of solar and wind, which
results in higher capacity.

Key policy actions to achieve a High Ambition and an Accelerated RE scenarios include halting

the expansion of coal and nuclear capacity, as well as addressing barriers to solar and offshore

wind deployment, such as complex siting and permitting processes.?#3035! Facilitating local and
international supply chain partnerships, providing clear investment regulation guidelines, arranging
additional R&D and workforce training, and collaborating with local communities to highlight the
economic and social benefits of solar development can also help mitigate challenges related to supply

chains, workforce, and land competition.?23%3
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Industry. The industry sector contributes about 16% of overall CO, emissions in 2022, with chemicals
and iron and steel being the largest contributors. The main concern of the Japanese industries is

that a rapid shift to decarbonization technologies can significantly increase the cost of production,
which will consequently impede Japan'’s already slow economic growth and decrease its economic
competitiveness.*** Under our High Ambition scenario, industry emissions are reduced by 37% by 2035
compared to 2022 levels, largely driven by reductions in the steel industry, mainly via coal phaseout
coupled with electrification and demand reductions.

To achieve the High Ambition pathway, Japan could signal stronger decarbonization intent and help
direct near term investments in industry by enhancing the proposed carbon pricing regime and going
beyond the voluntary participation in the envisaged emissions trading system (planned to be introduced
in 2028 and fully rolled out in 2033).3>> Additionally, it is important to work with industrial actors to
develop more ambitious decarbonization plans.?*¢3573¢ Existing plans have limited deployment of key
technologies like electric arc furnaces, which are needed to meet the steel sector’s tentative target of
reducing emissions by 30% by 2030 compared to 2013.%? For iron, expanding use of direct reduced iron
(DRI) technology, which is limited in Japan, may help to reduce emissions in this sector. Additionally,
encouraging earlier retirement can help pave the way for new technologies, as only 11% of currently
operating coal-based blast furnaces are over retirement age.

Hydrogen. The 2023 Basic Hydrogen Plan sets a new target of 12 million tons of hydrogen per year by
2040, discusses planned investment in hydrogen supply chains and infrastructure, and outlines Japan’s
efforts to enhance relations with potential hydrogen resources.?® Half of the hydrogen projects in
Southeast Asia are sponsored by Japan, and Japan is interested in building a fleet for transporting
liquid hydrogen over long distances.*** Japan aims to use hydrogen for decarbonizing the power
sector through co-firing and single-fired hydrogen/ammonia power generation, as well as in fuel cells
development for export,*? and direct use in steel and chemical production.?®3

However, analyses have shown the lack of economic competitiveness of hydrogen in many applications
compared to the alternatives, except for in a few targeted applications in specific hard-to-abate sectors
(i.e. freight transport, industrial feedstocks, etc.).3¢43%> Additionally, expanding hydrogen use without
expanding renewable power generation could lead to higher emissions.?® The Basic Hydrogen Plan
mentions that a carbon intensity target for low-carbon hydrogen will be set, but it does not yet include
specific renewable energy or emissions targets for the production of low-carbon hydrogen and mentions
using carbon capture and utilization and carbon recycling initiatives for producing hydrogen,**” which
may have associated emissions. As for ammonia, research suggests that ammonia combustion may not
reduce GHG emissions due to its N,O emissions and/or climatic impacts of H, slippage.*®

Transportation. Japan is currently the third largest producer of motor vehicles, with around %; of
Japanese vehicles produced overseas.**>*°However, current BEV shares in car sales in Japan are very
low, only comprising around 2% of total new car sales in 2023 (Figure S2).
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To achieve decarbonization in the transportation sector, Japan can shift developmental focus from
hybrid and fuel-cell EVs to BEVs.?”* Japan’s automotive companies targets for ZEVs include both

battery and fuel cell EVs, and goals vary significantly across manufacturers.’’2 Some overseas branches
have expressed concerns about phase-out policies for ICE-powered vehicles in certain countries.?’3
Expanding Japan’s EV charging infrastructure could also support this shift—currently, the country has
30,000 charging connectors, or about one for every 4,000 EVs, which is less than a sixth of the density in
the U.S. or Europe.®”* For harder-to-decarbonize sectors, such as freight, there may be opportunities to
expand fuel-cell EV applications as an emissions reduction approach.

SUBNATIONAL ACTION

Japanis a unitary state with some minimum decentralization at the local level. Its climate policy-
making process follows a top-down approach where decision-making authority is concentrated within
the central government. Japan’s multilevel governance structure emphasizes cross-sectional or intra-
societal efforts led by national ministries, along with industry and academic representatives, with a
secondary priority of communication with local governments and communities. While decentralization
reforms in 1999 and from 2011 to 2014 transferred some administrative powers to local governments,
substantial climate regulation authority still resides at the national level.

Subnational entities in Japan hold primarily administrative powers within the country’s climate
governance system, which provides an opportunity for tailoring the implementation of centrally
determined overarching policies towards specific local needs. Regarding policy-making, the obligatory
submission of local climate action plans is one of the few ways for local governments to design their
own climate policies from the ground up.?’> Japan’s subnational entities hold significant potential for
advancing coal plant phase-outs and expanding EV charging infrastructure since local administrations
possess enough administrative authority over infrastructure matters, a power initially granted by the
central government to address local infrastructure challenges related to environmental adaptation and
protection.?’®

Power sector. Japan’s subnational action in the power sector can be divided into two main components:
coal and renewable energy. For coal, Japan’s current model emphasizes a partnership between the
central government and fossil-fuel companies. The coal phase-out strategy primarily focuses on
innovative coal technologies and energy efficiency, rather than an outright phase-out. The Tohoku
region (North - North East) heavily relies on coal, which is especially topical for Akita, Aomori,
Hokkaido, Fukushima, Iwate, and Miyagi prefectures due to the high energy demand for heating there.?””
JERA, the largest power generator owned by energy giants Tokyo Electric Power Company (TEPCO)

and Chubu Electric Power, has worked on launching new coal-fired power plants in Taketoyo (Aichi
prefecture, 1.07 GW), Kobe (Hyogo prefecture, 1.4 GW), Yokosuka (Kanagawa prefecture, 650 MW), etc.,
which is around 17 towns in total.?’837%38% The new coal-fired power plants are expected to rely on coal
innovative technologies and to have higher energy efficiency rates.?8382 Meanwhile, Japan promised
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to shut down more than 100 old and inefficient coal-fired power plants by 2030 to phase out unabated
coal.*838 The second component focuses on building partnerships at the subnational level between
local administrations and renewable energy companies to further RE deployment. Initiatives such as
public information campaigns and prioritizing RE in local contracts can build public trust in renewable
energy and create a local market for small RE companies. For example, To push local energy provider
Kansai Electric Power Company towards accelerated decarbonization, Kyoto City (Kansai prefecture)
decided to require architects to explain the benefits of renewable energy to homeowners and potential
buyers.?® Similarly, the city of Yokohama (Kanagawa prefecture) launched energy consultancy services
for its citizens to promote the benefits of RE.38¢

Transportation. Japan faces a domestic EV infrastructure barrier to widespread EV adoption,
compounded by resistance from the strong domestic automotive sector. Japan’s average EV charger
capacity is around 50 kW, far below the 250-350 kW capacity needed.*”3# For Japanese consumers,
used to high-quality and cheap ICE vehicles, it is essential to have local reliable EV charging
infrastructure to build the initial trust in EVs.2% To support this transition, Tokyo authorities set a goal
of 100% new EVs sales by 2030, and a Tokyo-based company Terra Motors decided to build more than
1,000 rapid chargers in the city by 2026, but the company was able to build only two rapid EV chargers
in the first half of 2024 due to complicated permission procedures for high-voltage power access.??°3*
Tokyo also plans to build additional 150 hydrogen stations and to use promotion campaigns based on
public-private partnerships.>*? Kashiwa-no-ha (Chiba prefecture) is testing wireless charging technology
to address the issue of limited urban space and the need for speed EV charging infrastructure.®>

Given the primary administrative power of local governments in the road infrastructure and that the
classic fiscal incentives such as EV subsidies and tax exemptions can be applied only by the central
government, there is a significant potential for subnational action in building effective and accessible
charging infrastructure, which could be done through setting up public rapid EV chargers, experimental
policy-making, and public informational campaigns on EVs.3%*
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3.8 Mexico COUNTRY ASSESSMENT

Summary

Mexico’s total GHG emissions increased by 15% from 2010 to 2023, mostly driven by increasing
methane emissions in waste and agriculture sectors and rapid gas expansion in power generation.

Mexico has committed to reducing total GHG emissions by 35% unconditionally or 40% conditionally
from the business-as-usual (BAU) by 2030, which estimates to be a 19% reduction from 2023 with a 3%
annual reduction rate unconditionally, or a 25% reduction with a 4% annual rate conditionally.

Mexico is also one of the few major economies that has not committed to a net-zero emissions goal.

Mexico’s recent policy strategy to strengthen the oil and gas sector has restricted the deployment of
renewables, increased reliance on gas imports, and led to a rise in the production of refined fuels.

Opportunities are emerging with the new president to set ambitious renewable energy targets and
advance the Emissions Trading System to help reduce industry emissions.

The High Ambition pathway for Mexico includes an immediate emissions peak before 2025 and a 39%
reduction in GHG emissions (excluding LULUCF) by 2035 from 2023, compared to a 14% reduction
under Delayed Transition.

Accelerated actions include tripling wind and solar deployment to phase out coal and limit gas power
expansion, targeted abatement in methane waste and oil and gas methane, advancing the emissions
trading scheme for key industries, and incentivizing EV adoption in transport.

Given the significant share of non-CO; emissions, particularly from hard-to-abate sources like enteric
fermentation, achieving net-zero GHG emissions in Mexico will likely require deeper CO; reductions,
as well as advancing innovations to address agricultural methane and nitrous oxide (N.O) emissions.

As the subnational governments in Mexico practice relative autonomy in the development and
implementation of climate policies, while still subordinate to the priorities on the federal level, they
show potential to lead local emissions reductions in power, waste, and transportation by implementing
local initiatives like solid waste plans, renewable energy auctions, and tax relief programs for EVs.

EMISSIONS PROFILE. Mexico’s total GHG emissions increased by 15% from 2010 to 2023, mostly driven
by increasing methane emissions and emissions from the power sector.?*>3% Emissions have shown a
consistent upward trend, with a brief dip during the COVID-19 pandemic in 2020, followed by a quick
rebound. In 2022, methane emissions made up 19% of total GHG emissions excluding LULUCF, followed
by the power sector at 18%, and the industry and transportation sectors at 14% each.>*’ Land-use
change emissions in Mexico are likely low and potentially negative, based on data from the country’s
latest Biennial Update Report (BUR) and Global Carbon Budget models.??%3%°

2030 NDC. Mexico has committed to reduce total GHG emissions by 35% unconditionally or 40%
conditionally from BAU in 2030.4° The NDC unconditional and conditional targets cover all GHG
emissions from all sectors but there is ambiguity regarding how LULUCF emissions are counted. While
only positive emissions from LULUCF are included in the 2030 BAU, it is unclear if land sinks will be
accounted for in meeting the 2030 NDC target. To achieve Mexico’s current NDC unconditional target,
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the country needs to reduce total emissions excluding LULUCF by 19% from 2022 to 2030, at an average
emissions reduction rate of 3% annually. To reach the conditional target, emissions need to decrease by
25% by 2030, at an annual reduction rate of 4%.

NATIONAL STRATEGIES. Mexico is one of the few major economies that has not committed to any form
of net-zero emissions target. In recent years, Mexico’s policies have focused on strengthening the oil
and gas sector by maintaining robust state-owned companies, given their significant contribution to
public revenue and GDP. This focus has limited the role of private companies in deploying renewable
power plants, increased dependency on gas imports, and led to a rise in the production of refined fuels.

First, the deployment of solar and wind capacity in Mexico has slowed significantly in recent years,
dropping from over 4.5 GW in 2019 to only 1.4-1.6 GW in 2022 and 2023.4%* This decline is primarily
attributed to government efforts to prioritize the dispatch of thermal power plants operated by the
state-owned utility, Comisién Federal de Electricidad (CFE), over renewable power plants owned by
private companies through a specific legislation.*®? Although the Supreme Court ruled against this
law, lingering distrust in government policies continues to impact the transition of the power sector in
the country.*%

Second, Mexico’s energy system is heavily dependent on fossil fuels and reliant on imports, with 54% of
the gas consumed being imported—primarily through pipelines from the U.S.—while 46% is produced
domestically.“** Over the past decade, gas imports have steadily increased due to the abundant supply
and low prices in the U.S., as well as growing demand from the power sector and limited domestic

gas production in Mexico.%>4% Gas power plants generate 58% of the country’s total electricity

and account for 60% of its total gas demand.*”4% Transitioning away from imported fossil fuels to
renewable energy in the power sector could enhance the country’s energy security while reducing
emissions from this sector.

Third, Mexico’s energy security strategy has focused on increasing the production of refined fuels.

Since 2019, the country has retrofitted six refineries, purchased an additional refinery in Texas, and

is constructing a new refinery in Tabasco (Dos Bocas) through Pemex, the national oil company.*®
Although Pemex contributed 62% of public revenue and GDP from the oil and gas sector in 2023,4° the
company is facing financial difficulties and is regarded as the most indebted oil company in the world.***
In addition to supporting investments in new refinery infrastructure, Pemex has significant financial
commitments to its employees and relies on government support to continue its operations.**? These
circumstances could create opportunities to shift the company’s interests toward favoring the

energy transition.

Although there is uncertainty about how the government of President Claudia Sheinbaum will
approach climate ambition, new opportunities arise with her leadership. Her emphasis on transitioning
to renewable energy in the power sector during her campaign and her initial speeches as president
suggest that solutions focused on energy security and active participation by state-owned companies in
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the energy transition could be promising.#:341% Other key sectoral targets include achieving 39.9% non-
fossil fuel generation by 20334, reaching 100% of light-duty and heavy-duty new sales of zero-emission
vehicles by 2040,4¢ reducing methane emissions by 30% by 2030,” and decreasing emissions from oil
and gas production by 40-45% from 2013 levels by 2025.48

2035 PATHWAYS. Our modeling analysis shows that the 2035 target for Mexico under the High Ambition
pathway implies a 39% reduction in GHG emissions excluding LULUCF, from 2023 levels. We compare a
few scenarios (Table 3.8.1 and Figure 3.8), including:

A Delayed Transition where GHG emissions remain stable through 2030, falling short of
the 2030 NDC targets and delaying net-zero CO2 emissions until after 2070, with only a 14%
reduction achieved by 2035.

A High Ambition pathway where GHG emissions peak before 2025, decline immediately

to deliver the conditional NDC target by 2030, and are on track for a net-zero GHG target
around 2060. In this scenario, GHG emissions, decrease by 28% from 2023 levels by 2030

and by 39% by 2035.

Table 3.8.1. Summary of GHG emissions reductions (excluding LULUCF) in 2030 and 2035, relative to 2023.

Scenario Name 2030 emissions 2035 emissions
% change from 2023 % change from 2023
Official NDC target -35% unconditionally or -40% n/a
conditionally from 2030 BAU
Delayed Transition* -2% -14%
High Ambition* -28% -39%

Notes: *Based on the scenarios developed using GCAM-6.0-CGS for the NGFS Phase V. **assume continuing the
reduction trend between 2022 emissions level to 2030 NDC target for the post-2030 period.
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Figure 3.8. Mexico’s GHG excluding LULUCF emission pathways across scenarios. Historical data is from PRIMAP-
hist*? (dashed black line for total GHG, excluding LULUCF), EMBER*?° (dotted black line for electricity supply
emissions), and CEDS*?* (colored breakdown of historic GHG emissions, without F-Gases). Pathways data excludes
LULUCF emissions due to large discrepancy between historical and modeled values and is based on the NGFS
Phase V**2 scenarios developed using GCAM. N,O emissions are likely overestimated, as the data source differs
significantly from historical values reported in national inventories.

PRIORITY POLICY ACTIONS. To achieve the High Ambition pathway, policy actions in Mexico can focus
on the following areas to deliver meaningful emissions reductions through 2035, including:

Net-Zero Target: Developing long-term climate goals with a net-zero emissions target.

Power sector: Accelerating annual solar and wind deployment to three times the 2019 levels,
aiming for 66% and 82% of non-fossil generation by 2030 and 2035, respectively. Phasing out
unabated coal and oil power generation by 2030 and canceling 5 GW of pre-construction gas
power plants.

Methane and other non-CO,s: Advancing solid waste management, adopting sustainable
agricultural practices, and retrofitting oil and gas infrastructure to reduce methane emissions.
Evaluating current subsidies for fertilizer use and production, and implementing catalytic
processes in the fertilizer industry to reduce N,O emissions.
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Industry: Accelerating electrification and promoting energy efficiency by providing technical
and financial resources to manufacturing facilities. Implementing the Emission Trading System
with more ambitious decarbonization goals and extending the carbon tax to include gas.
Transportation: Incentivizing EV adoption through subsidies for vehicles and charging device
installations, and expanding EV charging infrastructure throughout the country.

Power sector. As one of the largest sources of emissions in Mexico, with a significant share of fossil
fuels, the electricity sector presents a substantial opportunity for low-cost decarbonization in the
coming decade. As of 2023, coal and gas contributed 10% and 58%, respectively, to total electricity
generation, while other fossil fuels accounted for 9% and nuclear for 3%. Renewables made up 20%
of the total, with solar and wind contributing 12%.42*> Power sector emissions have increased by 8%
since 2013, driven by a rise in gas generation. Over the last decade, Mexico has deployed 16 GW
of gas capacity, with an additional 7 GW of gas power currently under construction and 5 GW in pre-
construction stages.*?* Almost half of the gas fleet in Mexico has been in operation for over 20 years,
while 34% has been operating for less than 10 years.*?

Under the High Ambition scenario, emissions from electricity generation decrease by 67% between
2022 and 2035, with accelerated solar and wind deployment, cancellation of new gas projects, and
a coal phaseout by 2030 (Table 3.8.2). Specifically, power sector transitions under the High Ambition

pathway include:
Share of renewable energy generation (solar and wind) increases from 12% in 2023 to 53% by
2030 and 70% by 2035.
Solar and wind installation triples from the highest annual rate in 2019 to 14 GW/year through 2035.
Coal and oil generation phase out by 2030.
Share of gas generation declines from 58% in 2023 to 15% by 2035, with no new gas expansion,
by canceling 5 GW of pre-construction projects.

Table 3.8.2. Key power sector metrics across scenarios.

Solar + Wind % of total elec Coal % of total elec generation Gas % of total elec
Year/ generation (Installed capacity, GW?*) generation

Scenario (Installed capacity, GW) (Installed capacity, GW?*)

Delayed High Ambition Delayed High Ambition Delayed High
Transition Transition Transition Ambition

202347 12% 12% 10% 10% 58% 58%
(18 GW) (18 GW) (5 GW) (5GW) (45 GW) (45 GW)

2025 23% 25% 6% 7% 50% 48%
(35 GW) (37 GW) (5 GW) (5 GW) (53 GW) (50 GW)

2030 38% 53% 4% 0% 41% 29%
(73 GW) (97 GW) (4 GW) (0 GW) (51 GW) (35 GW)

2035 53% 70% 1% 0% 30% 15%
(125 GW) (174 GW) (2 GW) (0 GW) (43 GW) (22 GW)
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Note: *Capacity values of coal and gas plants denote the total capacity with constant operating hours at today’s
level in the respective categories. The same emissions reductions can also be achieved through reduced
utilization of coal and gas plants to support the integration of increasing penetration of solar and wind, which
results in higher capacity.

Methane. Methane was the largest contributor to Mexico’s emissions in 2022.428 Enteric fermentation
accounted for 37% of the country’s methane emissions, followed by solid waste at 32%, the oil and gas
industry at 14%, and wastewater at 13%.%?° Recent research suggests that Mexico’s methane inventory
may be underestimated, likely due to emissions from the oil and gas sector.**° Mexico is a signatory to
the Global Methane Pledge (GMP), aiming to reduce methane emissions by 30% by 2030 compared to
2020 levels. The country also participates in the Lowering Organic Waste Methane Initiative, which
seeks to reduce methane emissions from waste at the subnational level.**

Given the significant share of non-CO; emissions, particularly from hard-to-abate sources like enteric
fermentation, achieving net-zero GHG emissions in Mexico will likely require deeper COz reductions.

In the near term, there is potential to reduce methane emissions from solid waste and the likely
underestimated emissions from the oil and gas sector, as well as to promote technological and policy
innovation to address agricultural methane and nitrous oxide (N2O) emissions. Key strategies to further
reduce emissions include strengthening monitoring and data management for methane emissions,
advocating for equipment upgrades, implementing leak detection and repair programs, and capturing
flared gas in the oil and gas sector. Additionally, efforts to enhance local initiatives that improve solid
waste management by offering technical and financial assistance, developing waste management
guidelines and protocols, and supporting agricultural practices that prevent methane emissions—such
as substituting fertilizers and capturing and managing biogas—would be beneficial.

Industry. In 2022, cement production was responsible for nearly 20% of CO; emissions in the industrial
sector.** To address this, the cement industry set a target to reduce emissions to 520 kg of CO2 per ton of
cement produced by 2030—a 17% decrease from 2016 levels.*** Recent efforts have focused on lowering
the clinker content in the cement mix, optimizing water usage, and enhancing recycling practices.** In
2024, Cemex, which holds 50% of the cement market in Mexico, announced that it had already exceeded
the targets set by the sector.**

Oil and gas account for 44% of total final energy consumption in the industrial sector in Mexico.#3¢

To transition industrial production to cleaner technologies, Mexico established an Emissions Trading
System (ETS) in 2018, which is set to begin operations in 2024. Under this system, companies in the
industrial and energy sectors (including hydrocarbons and electricity) that emit more than 100,000
tons of CO: per year are required to participate.®*” The new government is expected to prioritize the
development of the necessary regulations for the market to operate effectively. Additionally, states are
working to align their policies with the national framework.*8

To enhance mitigation efforts in the industrial sector, key strategies include strengthening the emissions
trading system and aligning it with higher ambition goals, as well as applying the carbon tax to gas.**

S, scHOOL OF
fi&t " PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 74

CENTER FOR GLOBAL
SUSTAINABILITY



Additional strategies involve improving energy efficiency by providing technical and financial assistance
to manufacturing facilities across the country,*4® enhancing collaboration with major industry actors to
pursue more ambitious commitments, and substituting fossil fuels with electricity in industrial activities
wherever possible.*4

Transportation. EV penetration in Mexico is currently low, accounting for only 0.26% of new car sales.*#
However, this share has been gradually increasing, reaching 0.45% from 2018 to 2022. The National
Mobility Strategy aims to achieve a 50% share of hybrid or electric vehicles in the total vehicle stock

by 2040 and a 100% share by 2050.4 To meet these targets, the government plans for 50% of the cars
produced in Mexico to be zero-emissions by 2050. This will be facilitated through the nationalization
of lithium reserves and the establishment of new electric vehicle factories by companies such as BYD,
Tesla, and Jetour, among others 444445

To further reduce emissions from transportation, key policy actions include expanding EV charging
infrastructure from 1,100 public charging stations in 2023 to at least 38,000 by 2040.#*¢ Additionally,
Mexico can incentivize EV adoption through subsidies for vehicle purchases and home charging
device installations, along with plans to phase out gasoline-powered vehicles.**” Enhancing urban
planning and promoting alternative transportation methods are also essential; this can be achieved
by electrifying public transportation, improving efficiencies in urban areas, expanding and retrofitting
railways, and encouraging modes of transport such as cycling and walking.

SUBNATIONAL ACTION

Mexico operates under a federal presidential system of governance, with 31 states and one federal district
decentralized from the federal government, Mexico City. All states, including Mexico City, operate under
relatively autonomous presidential systems as well. However, they are historically subordinate to the federal
government and do not diverge from nationally-set policies.

On the subnational level, local governments have to develop and implement climate change policies,
but they are still reliant on national and state governments for resources and investment, capacity, and
prioritization of climate. Climate policy priorities at both the federal and state levels have varied with
the political agendas of the governing administrations. However, the new President, Claudia Sheinbaum,
has committed to restoring the energy transition efforts that were paused under her predecessor.

Power sector. Mexico’s Power Sector Law allows states and regions to design and manage their own
renewable power auctions. This provision enables state governments to play a key role in promoting
the deployment of renewable energy projects across the country. Under current regulations, state
governments can register as qualified users and, in partnership with the private sector, participate as
buyers in these auctions.**® States can also assist by identifying and securing land, as well as facilitating
the pre-approval of project sites in line with environmental and social criteria. Moreover, they can
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work alongside technical experts and financial institutions to create the required market and funding
structures.** Although grid transmission planning remains centralized in Mexico, auctions focused on
locations with sufficient grid capacity could be initiated in the near future.**°

Waste. Mexico’s Waste Prevention and Management Law establishes that states and municipalities,

in coordination with the federal government, must develop and implement local programs for the
prevention and management of solid waste.** Within this framework, municipalities like Mexico City
have established policies and programs that promote a circular economy while adopting the principles
of extended responsibility, integrating the public and private sector, as well as civil organizations and
citizens.*? Following Mexico City’s example, municipalities across the country can develop solid waste
management plans that encourage responsible production and consumption, minimize the volume of
waste disposed of in landfills and open dumps, improve collection practices and recycling, adopt clean
technologies to capture emissions, and promote employment and inclusivity by identifying vulnerable
sectors for training and skill development.**

Transportation. EV transportation in Mexico is already supported by several federal and state policies,
which include tax reliefs, prioritized circulation, preferential parking, and differentiated toll tariff
structures.** Municipal governments can further advance EV deployment by establishing standards,
codes, and procedures to streamline the installation and maintenance of charging stations in
collaboration with the national power utility (CFE).*>> Additional state measures could include allowing
EVs to use high-occupancy vehicle lanes, offering financial incentives, and implementing a guaranteed
loan program for electric public transportation options, such as taxis and buses. State governments
could also equip key corridors between cities with EV infrastructure and pilot the electrification of
vehicle fleets, including municipal vehicles, airport shuttles, and motorcycles.*>®
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3.9 Republic of Korea COUNTRY ASSESSMENT

Summary

Korea’s total emissions peaked in 2018, and declined by 12% in 2023 from the peak level, mostly driven
by reduced coal in power generation.

The current NDC target commits to a 40% reduction in total GHG emissions from 2018 to 2030, with 35%
to be achieved domestically and 5% through international offsets. Achieving the 2030 target without
offsets would require doubling the average annual reduction rate since the emissions peak.

Korea has laid out key transition strategies that heavily focus on technologies with high political,
economic, or environmental uncertainties, including nuclear, ammonia, and hydrogen, while largely
lagging behind in deploying renewables and electric vehicles (EVs), technologies that are widely proven
cost-competitive.

The High Ambition pathway for Korea includes fully meeting the 2030 target through domestic
reductions, and reducing total GHG emissions by 58% in 2035 from the 2018 level; removing the use of
uncertain international offsets can improve the credibility of its national targets.

Domestic emissions reduction can be achieved through a complete coal power phaseout accompanied
by accelerated solar and wind deployment, by enhancing mitigation efforts in the steelmaking,
petrochemical, and cement industries, and prioritizing EV adoption and infrastructure support.

Korea’s provinces, despite having limited autonomy, still show potential to lead emissions reductions in
power, industry, and transportation, implementing local initiatives such as siting policies, industrial park
symbiosis in industrial hubs, and green transportation projects.

EMISSIONS PROFILE. The overall emissions of the Republic of Korea (henceforth “Korea”) peaked in
2018, declined slowly thereafter, and reached a 12% reduction in total greenhouse gas (GHG) emissions
(including LULUCF) in 2023.4574%8 This is mainly driven by faster reductions in the electricity sector (16%
until 2022), due to declining coal power generation.**® As of today, a large share of emissions still comes
from electricity, with 36% of total GHG emissions in 2022. followed by industry (17%), and transport
(15%).4¢° Emissions from land use change in Korea are small, comprising around 1% of total GHG
emissions.*6t

2030 NDC. Korea’s current NDC target has committed to reduce its 2030 total GHG emissions by 40%
from 2018 and reach net-zero GHG by 2050.4¢? These targets cover all GHG emissions from all sectors
(however, the 2018 base year does not include LULUCF emissions). To achieve its 2030 NDC, Korea aims
to reduce 35% of the emissions domestically, with the remaining 5% coming from international offsets.*?
Continuing the emissions reduction rate between 2018 and 2022 is insufficient to meet its 2030 NDC.

In order to fully achieve the NDC target without relying on international offsets, Korea would need to
accelerate its average annual emissions reduction rate from approximately 2% per year between 2018
and 2022 to 4% per year for 2023-2030.
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NATIONAL STRATEGIES. Korea has laid out transition strategies in several key policy documents,
including the Framework Act on Carbon Neutrality (Carbon Neutrality Plan), Basic Plan on Electricity
(Basic Electricity Plan (BEP)), and the Korea Emissions Trading Scheme (K-ETS). Several technologies are
being emphasized, but they face uncertainties regarding political feasibility, economic competitiveness,
and emissions outcomes. These include the expansion of nuclear power through the completion of four
new reactors, an increased reliance on ammonia and hydrogen as ‘carbon-free’ power sources**4—
which may delay the phaseout of fossil fuels—and a roadmap for establishing a leading hydrogen
economy to promote both domestic and overseas deployment and production.*

By contrast, the deployment of renewable energy and electric vehicles falls behind. Renewables
contributed to only 6% of total power generation in 2023, where solar and wind deployment has slowed
down in recent years, from over 4-5 GW per year in 2018-2020 to 3 GW per year in 2022-2023. The latest
11th Basic Energy Plan (BEP) still aims for relatively slow renewable expansion to only 22% of total
generation by 2030, but instead heauvily relies on the timely completion of additional nuclear reactors to
reduce coal and LNG power generation. A slower pace of renewable energy deployment not only risks
Korea missing its 2030 targets but may also limit the possibility of setting more ambitious targets for 2035.

Similarly, while new battery electric vehicle (BEV) sales have been increasing, the share reached only
7% in 2023, compared to 25% in China and 14% in Europe (Figure S2). However, existing policies place
more emphasis on hybrid cars, as half of the new sales target for low emission vehicles (51% in 2025 and
83% in 2030) is expected to be met by hybrid cars, while 24% by EV and 9% by hydrogen vehicles.*¢¢

2035 PATHWAYS. Our modeling analysis shows that the 2035 target for Korea under the High Ambition
pathway implies a 58% reduction from 2018, fully achieved domestically. We compare a few scenarios
(Table 3.9.1 and Figure 3.9), including:

A Delayed Transition where GHG emissions, including LULUCF, stagnate from 2018 to 2030
and then decline toward net-zero emissions by 2050, achieving a 21% reduction by 2035. This
pathway is unlikely to happen given the continued reductions since 2018.

A High Ambition pathway where GHG emissions, including LULUCF, decline to meet the NDC
target of 40% reduction by 2030 fully domestically, and then continue the decline toward
net-zero by 2050. In this scenario, GHG emissions, including LULUCF, decrease by 58% from
2018 levels by 2035, achieved entirely through domestic efforts.

In comparison, the linear pathway from the 2030 NDC to net-zero (NDC to Net-Zero Trend)
suggests a smaller 52% reduction in total GHG emissions by 2035; where continuing the
current reduction trend to meet the 2030 NDC target (Today to NDC Trend) would lead to
the 58% reduction by 2035.
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Table 3.9.1. Summary of GHG emissions reductions (including LULUCF) in 2030 and 2035, relative to

NDC base year (2018)
Scenario Name 2030 emissions 2035 emissions
% change from 2018 % change from 2018
Official NDC Target -40% (35% domestic, and TBD
5% international offsets)
Delayed Transition* +1% -21%
GCAM-6.0-CGS* -40% -58%
:”9{)‘, , NDC to Net-Zero Trend** 52%
mbition Meets NDC by design
Today to NDC Trend*** -58%

Notes: *Based on the scenarios developed using GCAM-6.0-CGS for the NGFS Phase V; **assume linear reduction
from the 2030 NDC target to net-zero 2050; ***assume continuing the reduction trend between 2022 emissions
level to 2030 NDC target for the post-2030 period.
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Figure 3.9. Korea GHG including LULUCF emission pathways across scenarios. Historical data is from PRIMAP-hist*¢’
(dashed black line for total GHG, including LULUCF), EMBER®*® (solid black line for electricity supply GHG emissions),
and CEDS*®’ (colored breakdown of historic GHG emissions, without F-Gases). Colored triangles mark the official 2030
NDC and Net-zero targets. Colored dots mark possible values for 2035 and 2040, based on extrapolation of the 2022-
2030 linear trajectory (“Today to NDC Trend”), interpolation between the 2030 and net-zero 2050 targets (“NDC to

Net-Zero Trend”). Pathways data includes LULUCF emissions and is based on the NGFS Phase V#° scenarios developed
using GCAM.
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PRIORITY POLICY ACTIONS. To achieve the High Ambition pathway, policy actions in Korea can focus
on the following areas to deliver meaningful emissions reductions through 2035, including:

Removing the use of uncertain international offsets in 2030 and 2035 NDCs to improve the
credibility of climate targets by focusing on domestic emissions reduction.

Hydrogen: Re-evaluating the hydrogen deployment plan, assessing the uncertainties regarding
the economic viability and emissions reduction potential of hydrogen and ammonia, and
focusing on targeted applications in specific hard-to-abate sectors.

Power sector: Accelerating renewable deployment with wind and solar contributing to over 40%
of total generation by 2030 and nearly 60% by 2035; canceling new coal and gas projects; and
phasing out coal by 2035.

Industry: Reducing steel emissions through the deployment of hydrogen-based direct reduced
iron (DRI) and electric arc furnaces (EAF); adopting fuel and material conversion in cement
production; and using bio-naphtha as a feedstock for petrochemicals.

Transportation: Focusing on EV and FCEV instead of hybrid cars in the new vehicle sales target
with more policy incentives; accelerating bus electrification within cities; and updating building
codes for high-rise buildings to include specific requirements for charging infrastructure.

Hydrogen. Given uncertainties about the economic viability and emissions reduction potential of
hydrogen, it is important to assess the feasibility and impact of the country’s ambitious hydrogen
deployment strategy with wide applications in power generation, steel production, and transportation.
Analyses have shown that hydrogen lacks economic competitiveness in many applications compared to
readily-available and cost-effective alternative technologies, except for in a few targeted applications
within hard-to-abate sectors (i.e. freight transport, industrial feedstocks). Additionally, research suggests
that ammonia combustion may not significantly reduce the warming effect due to increased N,O
emissions and potential climatic impacts from hydrogen slippage.*’*

Power sector. Decarbonizing the power sector presents significant potential and is a key strategy

for emissions reduction through 2035. Rapidly expanding renewables, particularly solar and wind, to
complement nuclear buildout, would be a more robust approach to significantly reduce power sector
emissions. To achieve this, it is essential to enhance renewable energy targets, eliminate bureaucratic
hurdles, streamline planning and implementation processes, and provide stronger policy incentives.
Additional measures include expediting the planned coal phaseout ahead of the 11th BEP schedule and
halting the expansion of LNG infrastructure to avoid locking in fossil fuel infrastructure.

Under the High Ambition scenario, emissions from electricity generation decrease by 72% between
2020 and 2035, with accelerated solar and wind deployment, cancellation of new coal and gas projects,
and a coal phaseout by 2035 (Table 3.9.2). Specifically, power sector transitions under the High Ambition
pathway include:
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Share of renewable energy generation (solar and wind) increases from 6% in 2023 to 41% by
2030 and 59% by 2035, with an average of 14 GW solar and wind installations per year.

Share of coal generation decreases from 33% in 2023 to 10% by 2030 and nearly phasing it out
by 2035 (2%) and canceling the remaining 2 GW of under-construction coal projects.

Share of gas generation declines from 28% in 2023 to 19% by 2035, with no new gas expansion,
by canceling 14 GW of pre-construction projects.

Other technologies with uncertain emissions reduction potential or economic viability, such as
ammonia and hydrogen, are not deployed.

Table 3.9.2. Key power sector metrics across scenarios.

Solar + Wind % of total elec Coal % of total elec generation | Gas % of total elec generation
Year/ generation (Installed capacity, GW?*) (Installed capacity, GW?*)
Scenario (Installed capacity, GW)
11th BEP** High Ambition 11th BEP** High Ambition 11th BEP** High Ambition
2023472 5% 5% 33% 33% 28% 28%
(29 GW) (29 GW) (39 GW) (39 GW) (47 GW) (47 GW)
2025 n/a 17% n/a 33% n/a 25%
(52 GW) (44 GW) (44 GW)
2030 21% 41% 17% 10% 25% 25%
(72 GW) (123 GW) (22 GW) (13 GW) (44 GW) (41 GW)
2035 27% 59% 13% 2% 16% 19%
(99 GW) (191 GW) (17 GW) (3 GW) (31 GW) (32 GW)

Note: *Capacity values of coal and gas plants denote the total capacity with constant operating hours at today’s
level in the respective categories. The same emissions reductions can also be achieved through reduced
utilization of coal and gas plants to support the integration of increasing penetration of solar and wind, which
results in higher capacity. **For the BEP, 2035 numbers are interpolated between 2030 and 2038, and capacity
for gas and coal is estimated using BEP generation and the constant capacity factor at today’s level, same as in
the High Ambition scenario. The generation share from solar and wind power plants was estimated using the
capacity and total electricity demand announced in the 11th BEP, applying the same capacity factor used in the
High Ambition scenario.

Industry. Korea’s industrial sector is the second-largest emitter*’? and the largest electricity consumer,
playing a critical role in the country’s economy.*’# Key industries such as steel and automobiles are
export-oriented and thus are largely affected by new climate policies in importing regions (e.g., CBAM).
Accelerating the deployment of decarbonization technologies, more efficient processes, and improved
products can help these industries to remain competitive during the global low-carbon transition.#’>476

Enhancing mitigation efforts in steelmaking, petrochemicals, and cement industries is crucial to
achieving a higher ambition.#”” Near-term strategies include the adoption of technologies like hydrogen
direct reduced iron (DRI) and electric arc furnaces (EAF) in steel production#s, fuel and material
conversion (to waste synthetic resin, and from raw limestone to slag cement) for cement production,*”?
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and bio-naphtha as a feedstock for petrochemicals*®. Additionally, enhancing collaboration with major
industry actors, strengthening Korea’s Emissions Trading System and energy efficiency standards, and
eliminating the use of international offsets would further drive emission reductions.

Transportation. Korea aims to have 51% of new car sales be for low emissions vehicles, which include
electric cars, hydrogen cars, and hybrid cars by 2025, increasing to 83% by 2030.#8 The roadmap
accompanying this goal anticipates that in 2030, 50% of sales will come from hybrid vehicles, 24.4%
from electric and 9% from hydrogen.*8? Given the growing share of BEV sales, which reached 7% in 2023,
and assuming a similar growth rate to the one observed in China and Norway, the 2025 goal will likely
be exceeded, especially as Korean manufacturers are expanding the availability of EV models.

To further reduce emissions from transportation, key strategies include prioritizing electric vehicles
(EVs) and Fuel Cell Electric Vehicles (FCEVs) over hybrid cars in new sales targets, and accelerating
bus electrification within cities.*®* Additional measures involve reducing car use by promoting public
transportation, walking, and cycling,*%* as well as expanding green transportation by building more
charging infrastructure, updating building codes for high-rise buildings specifically for charging
infrastructure requirements, and providing incentives to favor the use of low-emission vehicles.*

SUBNATIONAL ACTION

Korea’s centralized government operates primarily at the national level, with eight provinces and
additional special administrative divisions. The country’s climate policies are highly politicized,
influenced by a cultural and economic focus on industrial strength. This emphasis shapes the approach
to climate action under the Carbon Neutrality Framework Act, which mandates that subnational
entities submit carbon-neutral growth and GHG reduction plans to the national government. However,
significant gaps in the guidelines remain: they lack firm regulations on including the industrial and
power sectors and clear GHG accounting methods, and they provide minimal incentives for subnational
actors to pursue ambitious emissions reduction goals.

Given Korea’s climate governance structure, provinces can still show potential to drive emissions
reductions at the subnational level, especially in power, industry, and transportation. With limited
autonomy, provinces and cities can operate with a degree of independence from national policy
polarization, implementing measures like siting policies, policy incentives to support circular economy
in industrial hubs, and green transportation initiatives at local and metropolitan levels.

Power sector. Regulatory constraints are the primary impediment to the widespread deployment of
solar energy in Korea, reducing the market potential by 69.6%.4%¢ Data by the Korea Energy Economics
Institute showed that in 2023 over 130 out of 226 Korean municipalities (>57.5%) specified minimum
separation distances between solar equipment and designated roads, facilities, and other sites, reaching
a maximum of 1,000 meters.*®” Such distance regulations can be amended by local governments
without national-level guidance.*®

*, SCHOOL OF
fi&"whl PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 82

CENTER FOR GLOBAL
SUSTAINABILITY



Industry. Industrial park symbiosis would be both viable and effective at the subnational level in Korea
through incentives and industrial forums. Korea had 973 industrial parks as of 20134, and piloted a
national eco-industrial park program in 2003.4°° On the municipal level, sustainable supply chains and
industrial park symbiosis can be pursued through information and material sharing, which can lead to
an overall reduction of final waste and virgin materials, among other sustainable co-benefits. Korea’s
Ulsan Mipo and Onsan Industrial Park serves as a key example of the viability of eco-industrial parks,
as it achieved $554 million in eco-related savings over the course of 10 years (2008-2018).491492493

Due to the proven implementation and cost-saving processes within industrial park symbiosis,
subnational actors such as Ulsan, Pohang, Daegu, Changwon, and Busan can take a stronger lead

in pushing for industrial park symbiosis within existing industrial parks. Focus can be on renewable
energy transmission to these parks, as well as virgin and waste product management and information
networks.

Transportation. Subnational regions, especially cities, should transition to energy-efficient modes such
as electrified railway, high-speed rail networks, and bus operation optimization.**# Cities with major
automotive industrial hubs, such as Daegu and Changwon, should act as leaders in the expansion of
BEV or FCEV LDV vehicles (rather than hybrid) through policy incentives. All cities can expand charging
infrastructure and update building codes for high-rise buildings to expand charger access and provide
incentives to favor the use of lower-emission vehicles.**
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3.10 South Africa COUNTRY ASSESSMENT

Summary

South Africa’s total emissions peaked in 2012 according to global inventory, and declined by 17% in
2023 from the peak level, mostly driven by reduction in the power sector.

South Africa has established absolute GHG emissions targets in its existing NDCs of 398-510 MtCOze by
2025 and 350-420 MtCO.e by 2030. These targets show a wide range of emission outcomes, implying
annual emissions reductions of 1% to 3% through 2030, compared to the average 2% reduction rate
post peaking. The country also aims to achieve net-zero GHG emissions by 2050.

As the world’s fifth-largest coal exporter, South Africa’s coal mining sector plays a vital role in the
economy, with significant downstream linkages. This makes the just transition a critical concern.

The country has been grappling with an electricity supply crisis, compounded by Eskom’s, the national
power utility, ongoing financial challenges. These issues have delayed the decommissioning of a

large number of old (>40 year) coal power plants and affected the implementation of the Just Energy
Transition Partnership (JETP).

The High Ambition pathway for South Africa includes delivering the lower emission range of its
existing NDC targets in 2030, and a 38% reduction in total GHG emissions by 2035 from the 2023 levels.

This is achieved by accelerating the deployment of renewable energy beyond existing targets to
cancel and decommission coal and limit gas expansion; restricting coal mine expansion; targeting
methane abatement in underground and abandoned coal mines as well as the waste sector through
advanced disposal and treatment technologies and improved collection logistics.

While provincial governments usually have a high conformity with the national government on
climate issues, local governments, especially the eight metropolitan municipalities, offer a more
promising outlook through their leadership in developing climate policies, strategies, and projects to
transition to cleaner energy sources in the power sector and establish integrated waste management
plans to address methane emissions

EMISSIONS PROFILE. South Africa’s national inventory shows its overall GHG emissions, including
LULUCF, peaked in 2008 and declined by 14% in 2023; other global inventory shows a later peak in 2012
with a 17% reduction by 2023 and a steady decline since 2019.4°¢ In 2022, the power sector accounted
for nearly half (43%) of total GHG emissions, while methane contributed 15%, and industry and other
energy supply made up 12%.%’ According to South Africa’s latest National Inventory Report (NIR),
LULUCF emissions were negative in 2020, acting as a sink of approximately 26 MtCO, (or 6% of total
GHG emissions).*?8

2030 NDC. South Africa has committed to absolute GHG emissions targets (including LULUCF) of 398-
510 MtCOze by 2025 and 350-420 MtCOze by 2030 in its current NDC.#? Land sector emissions caused by
natural disturbances are excluded from the targets.>® The country also aims to achieve net-zero GHG
emissions by 2050.°%t The existing NDC targets include a wide range of emission outcomes. The 2025
targets imply that total GHG emissions can either increase by 13% or decrease by 12% from 2023; and
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the 2030 targets imply a 7%-23% reduction from 2023 with a 1%-3% annual reduction rate. Compared to
the average 2% annual reduction from peak emissions, the high end of the 2030 emissions target range
lacks ambition but the low end shows accelerated transition.

NATIONAL STRATEGIES. As the largest emissions source, South Africa’s electricity generation is
dominated by coal, which accounts for 82% of total generation in 2023 with a large portion of both old
(>40 years) and young (<10 years) coal plants. The country has committed to decommission 10 GW of
coal power plants by 2030 as outlined in the Integrated Resource Plan (2019)—this, however, has been
delayed due to an electricity supply crisis. South Africa has also committed to build 23 GW of new
wind and solar capacity by 2030, but recent trends show gas power plants are being prioritized over
renewables to address the energy shortfall.°®> Many questions also remain about regulatory oversight
and enforcement, which could affect investor confidence in long-term clean energy investments.>%

In response to these challenges, South Africa is implementing several reforms in the power sector
aimed at stabilizing Eskom’s finances, improving the availability of existing supply, and encouraging
private investment in new generation capacity. These reforms also promote the procurement of new
generation from renewables, gas, and battery storage, while empowering businesses and households to
invest in rooftop solar.>%

To support this transformation, the Just Energy Transition Partnership (JETP), led by the United States,
United Kingdom, France, Germany, and the European Union, has committed $8.5 billion USD,>%
compared to the estimated $250 billion needed over the next three decades to support a clean

energy transition.>®® However, only about 4% of this funding is allocated as grants, with the remainder
comprising concessional and commercial loans, along with loan guarantees.”®”*% This funding structure
adds to South Africa’s existing public debt and Eskom’s financial challenges.>®® The national power
utility has been facing a financial crisis, limiting its ability to secure loans for transition investments
such as expanding clean energy generation, upgrading transmission and distribution networks, and
decommissioning or repurposing coal plants.>°

As the fifth-largest coal exporter in the world, South Africa’s coal mining sector, while not a significant
contributor to GDP, has crucial downstream linkages to transportation, petrochemicals, and electricity
generation.”'* Coal mining is predominantly concentrated in the Mpumalanga province, which contains
83% of the coal mines and accounts for 70% of coal production.®*? A just transition is a significant
concern, as coal mining provides up to 20% of direct jobs in some municipalities in this region,
impacting the majority of coal households (60%).>** The Presidential Climate Commission adopted the
Just Transition Framework in 2022 after extensive consultations,**# although some local communities
continue to express concerns.”®

While South Africa is the first African country to adopt a carbon pricing policy, the current scheme
includes exemptions, resulting in a low effective carbon tax rate.** Achieving its NDC targets will
require raising this rate and strengthening the tax’s implementation. Doing so could generate revenue
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to foster economic growth, support the green transition, and address the immediate impacts of
economic transformation and other distributional effects. Despite these steps, emissions mitigation
planning for high-emission sectors such as steel production and mining is still somewhat limited,
although there is increasing interest in hydrogen as a possible solution.>”58

2035 PATHWAYS. Our modeling analysis shows that the 2035 target for South Africa under the High
Ambition pathway implies a 38% reduction from 2023. We compare a few scenarios (Table 3.10.1 and
Figure 3.10), including:

A Delayed Transition where GHG emissions, including LULUCF, are expected to have
a slower decline rate until 2030, with a net-zero target set for 2050. Emissions are
projected to increase by 4% by 2030 and decrease 22% by 2035, compared to 2023 levels.

A High Ambition pathway where GHG emissions, including LULUCF, decline faster to
meet the NDC reduction target by 2030, followed by a slower decline toward net-zero by
2050. Emissions are expected to decrease by 17% by 2030 and 38% by 2035.

Continuing the trend from the NDC to net-zero by 2050 could result in emissions
reductions comparable to those in the High Ambition scenario. In contrast, the trend

from today to the NDC (2022 to 2030) may lead to a lower (31%) emissions reduction.

Table 3.10.1. Summary of GHG emissions reductions (including LULUCF) in 2030 and 2035, relative to 2023.

Scenario Name 2030 emissions 2035 emissions
% change from 2023 % change from 2023
Official NDC target -7% to -23% TBD
Delayed Transition* +4% -22%
GCAM-6.0-CGS* -17% -38%
High Ambition NDC to Net-Zero** Meets the upper reduction -38%
Today to NDC*** range of NDC by design 31%

Notes: *Based on the scenarios developed using GCAM-6.0-CGS for the NGFS Phase V;**assume linear reduction
from the 2030 NDC target to net-zero 2050; ***assume continuing the reduction trend between 2022 emissions
level to 2030 NDC target for the post-2030 period.

s@> scnooL or
1,{/ PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 86

CENTER FOR GLOBAL
SUSTAINABILITY




South Africa
600+
GASES
F-Gases . CH,
= B no CO,-FFl
o
N
8 400- - = Electricity CO,
= — GHG (incl. LULUCF)
<
(U]
I TARGETS
()
2 — NDC Target Range
o
5 A Net-Zero Year
= 200+
&
SCENARIQOS
— Delayed Transition
—— High Ambition
° NDC to Net-Zero Trend
0+ e  Todayto NDC Trend

1990 2000 2010 2020 2030 2040 2050

Figure 3.10. South Africa’s GHG including LULUCF emission pathways across scenarios. Historical data is from
PRIMAP-hist*¥? (solid black line for total GHG, include LULUCF), EMBER>? (dashed black line for electricity supply
GHG emissions), and CEDS®?* (colored breakdown of historic GHG emissions, without F-Gases). Colored triangles
mark the official 2030 NDC and Net-zero targets. Colored dots mark possible values for 2035 and 2040, based

on extrapolation of the 2022-2030 linear trajectory (“Today to NDC Trend”), interpolation between the 2030 and
net-zero 2050 targets (“NDC to Net-Zero Trend”). Pathways data includes LULUCF emissions and is based on the
scenarios developed using the GCAM IAM for the NGFS Phase V.52

PRIORITY POLICY ACTIONS. To achieve the High Ambition pathway, policy actions in South Africa can
focus on the following areas to deliver meaningful emissions reductions through 2035, including:

Power sector: Accelerating the deployment of renewable energy sources, with wind and solar
expected to contribute over 67% of total generation by 2030 and 88% by 2035, while also
decommissioning existing old (>40 years) coal plants and canceling new coal projects, as well as
limiting gas expansion.

Methane: Adopting best practices in monitoring, verification, and reporting (MVR), restricting
coal mine expansion, and utilizing degasification systems in both underground and abandoned
coal mines. Investing in advanced waste disposal technologies and wastewater treatment,
enhancing waste collection logistics, and implementing training and awareness campaigns.
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Power sector. South Africa’s electricity generation is dominated by fossil fuels, with coal accounting for
82% and other fossil fuels contributing 2%. Renewables make up 13% of total generation (7% from solar
and 5% from wind), while nuclear power accounts for 4%.°>* Notably, 34% of the coal capacity is over 40
years old, while newer coal plants, those less than 10 years old, account for 20% of total coal capacity.
Currently, 0.8 GW of coal capacity is under construction, with an additional 3 GW in pre-construction
stages.”*

In the High Ambition scenario, solar and wind buildouts achieve 6 GW/year through 2025, 9 GW/year
from 2025 to 2030, and 12 GW/year from 2030 to 2035, compared to the 6 GW/year JETP target for
2023 to 2027. As a result, solar and wind generation reaches 88% of total generation by 2035, where
coal represents only 7% of total generation, declining by 84% from the 2023 levels (Table 3.10.2). It is
therefore critical to cancel the 3 GW of coal power plants in pre-construction stages to avoid additional
stranded assets.

Other key strategies for power sector transition include accelerating investment in transmission and
distribution grids, and enhancing renewable deployment by creating a competitive power market,
enabling power commercialization at the municipal level, and building value chains to support
renewable energy growth.>?> Additionally, prioritizing the deployment of renewable power plants over
gas plants will help mitigate the energy crisis, while strengthening regulation and enforcement could
help build investor confidence in long-term clean energy investments.*?

Table 3.10.2. Key power sector metrics across scenarios.

Solar + Wind % of total elec generation Coal % of total elec generation
Year/ (Installed capacity, GW) (Installed capacity, GW?*)
Scenario - : - " ; "
Delayed Transition High Ambition Delayed Transition High Ambition
2023 12% 12% 82% 82%
(10 GW) (10 GW) (46 GW) (46 GW)
2025 26% 31% 69% 64%
(29 GW) (34 GW) (41 GW) (38 GW)
2030 47% 67% 48% 27%
(56 GW) (77 GW) (31 GW) (17 GW)
2035 76% 88% 19% 7%
(113 GW) (135 GW) (15 GW) (6 GW)

Note: *Capacity values of coal and gas plants denote the total capacity with constant operating hours at today’s
level in the respective categories. The same emissions reductions can also be achieved through reduced
utilization of coal and gas plants to support the integration of increasing penetration of solar and wind, which
results in higher capacity.
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Methane. Methane is the second-largest source of greenhouse gas (GHG) emissions in South Africa.
As of 2022, the coal supply sector was responsible for 44% of total methane emissions, followed by
solid waste at 19% and wastewater at 12%.°?’ Despite the significance of methane emissions, South
Africa is not a signatory of the Global Methane Pledge nor has developed policies to address methane
emissions.>®

To prevent methane and other emissions from coal mines, key strategies include restricting
underground coal mine expansion, adopting CMM emissions standards, implementing best practices

for monitoring, verification, and reporting (MVR)—such as direct emissions measurement at the
source—and utilizing satellite surveillance programs.>? Additional measures to reduce emissions from
underground and abandoned coal mines involve adopting degasification systems even after operations
have ceased, on-site recovery and use of air methane for heating and coal drying, and thermal oxidation
to eliminate ventilation air methane.>°

In the waste sector, near-term strategies to further reduce methane emissions include improving waste
management practices, investing in advanced waste disposal technologies and wastewater treatment,
enhancing waste collection logistics, and implementing training and awareness campaigns.>*

SUBNATIONAL ACTION

South Africa operates under a decentralized federal system of ‘cooperative governance’, with nine
provinces and 257 municipalities (eight of which being metropolitan municipalities). The powers left
exclusively to the national sphere of influence include matters such as land, regulating and policing
mining industries and the energy sector, and distributing taxes among the three levels of government.
Provincial governments have authority over agriculture, environment, trade, and health services, but do
so within the national legislative framework, passing few provincial laws. Further, the constitution does
not defer any significant revenue-raising powers to the provinces, so they are almost fully dependent on
intergovernmental wealth transfers. Therefore, provinces play a limited role in climate governance.

However, local governments, especially the metropolitan municipalities, offer a far more promising
outlook on subnational climate governance in deploying local climate response policies, strategies,
and projects. For example, the City of Cape Town has made institutional changes in line with various
strategies and policies, such as the Cape Town Energy 2040 Goal which commits the city to diversifying
its energy supply and the 2021 Climate Change Strategy which plans for a climate neutral future.

South Africa relies heavily on coal-powered power generation, with a total of 18 operating across
three provinces. Mpumalanga has 12 power stations, Gauteng has four, and Limpopo has two

power stations.>*? In South Africa, the national government recognizes the necessity of coordinated
and cooperative responses and acknowledges the significant roles that provincial and municipal
governments can play to tackle the impacts of climate change.>** While progress on subnational
initiatives varies across provinces, there is a growing effort to address the impacts of climate change
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through strategic planning and implementation. But local governments struggle with limited expertise,
financial resources, and institutional capacity to manage high-emitting activities in their areas.>*

Power sector. South African provinces are increasingly focused on transitioning to cleaner energy
sources as part of their climate strategies. The Western Cape province aims for net-zero emissions by
2050 by shifting from fossil fuel to renewable energy sources,** Gauteng’s climate plans emphasize
emissions reduction across sectors like energy supply and waste management while Mpumalanga
province has made progress with a reported 3% reduction in emissions through its Climate Change
Mitigation Strategy. However, many provinces still lack specific targets for clean energy adoption and
require further investment and strategic development.>*¢ Provincial initiatives, such as in Gauteng,
focus on reducing emissions through clean energy production but there is a significant gap due to

lack of comprehensive strategies and legislative frameworks needed to achieve net-zero emissions.>*’
City level initiatives are also available with various cities aiming to adopt and publish long-term
climate action plans, ensuring alignment with national and provincial policies. In 2020, the Electricity
Regulations on New Energy Generation Capacity of the Electricity Regulation Act (2006) was amended
to enable municipalities with adequate finances to procure generation capacity in accordance with
the national Integrated Resource Plan. The City of Cape Town, eThekwini, Johannesburg, Tshwane,

and Ekurhuleni metropolitan municipalities have rolled out plans to procure energy from independent
power producers, diversifying their power mix to include far more renewables.>*® Cape Town has
committed to achieving carbon neutrality by 2050, including measures that explore electricity purchase
from independent producers.**

Methane. To address methane emissions provinces have incorporated goals and objectives to ensure
that producers capture and flare fugitive methane emissions within their climate change mitigation
strategies and implementation plans.>*° Provinces have also established integrated waste management
plans that promote recycling initiatives to reduce methane emissions from waste.>* In their Vision 2050
report, Western Cape province identifies the need to manage methane and other short-lived emissions,
but does not propose a specific action plan to address this issue.>*? Although such methane reduction
targets are included in their climate initiative plans, they have not provided clear strategies, defined
goals, and specific measures for implementation, which makes it difficult to assess their contributions to
the NDCs. This highlights the need for comprehensive frameworks and strategies to effectively manage
methane emissions.
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4. Conclusion

Our bottom-up analysis shows that keeping the global 1.5°C goal will be an enormous challenge. With
plausible, high-ambition country pathways, global aggregate GHG emissions decline by 35% by 2035
from the 2023 level, leading to a peak temperature of 1.7°C with median likelihood. These country
pathways tend to reflect the highest ambition possible over the next decade, taking into consideration
near-term, country-specific constraints and opportunities; however, rapidly advancing technologies,
markets, policies, and consumer behaviors may further open up new space for faster emissions
reductions. At the same time, institutions, infrastructure, trade, and global geopolitics may present
additional implementation challenges and cause actions to fall short.

As for meeting global 1.5°C, there is no more room for delay. Immediate reversal of current trends and
decisive accelerated actions are needed across all countries. One important strategy is to advance
the all-of-society approach by mobilizing and integrating diverse non-state actors into national
climate action. The all-of-society approach can leverage powers and strengths from different actors
to maximize and reinforce the combined outcomes, as well as increase the robustness of transition to
political uncertainty. Despite different climate governance or institutional structures across countries,
subnational actors, such as states and provinces, cities, businesses, and civil society, have large
potential and can make important contributions to enhance and deliver ambition.

The next steps of our research will focus on several aspects: first, maintain regular updates of the
pathways to reflect latest technology, policy, and market trends; second, conduct and improve detailed
policy modeling for other key emitting countries beyond the United States and China; third, develop
analytical toolkits to explicitly represent subnational climate actions in the country pathways; and fourth,
assess ambition implementation and the broad economic and societal outcomes at granular levels.

S, scHOOL OF
fi&t " PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 91

CENTER FOR GLOBAL
SUSTAINABILITY



References

1 Johannes Gltschow and Mika Pfltiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5” (Zenodo, October
15, 2023), https://doi.org/10.5281/zenodo.10006301.

2 Allen A. Fawcett et al,, “Can Paris Pledges Avert Severe Climate Change?,” Science 350, no. 6265 (December 4, 2015): 1168-69, https://
doi.org/10.1126/science.aad5761.

3 Yang Ou et al,, “Deep Mitigation of CO2 and Non-CO2 Greenhouse Gases toward 1.5 °C and 2 °C Futures,” Nature Communications 12,
no.1 (October 29, 2021): 6245, https://doi.org/10.1038/s41467-021-26509-z.

4 UNFCCC, “Views on the Elements for the Consideration of Outputs Component of the First Global Stocktake. Synthesis Report by the
Secretariat,” 2023, https://unfccc.int/sites/default/files/resource/SYR_Views%200n%20%20Elements%20for%20Co0.pdf.

> Bjorn Nykvist and Mans Nilsson, “Rapidly Falling Costs of Battery Packs for Electric Vehicles,” Nature Climate Change 5, no. 4 (April
2015): 329-32, https://doi.org/10.1038/nclimate2564.

6 |RENA, “Renewable Power Generation Costs in 2023,” September 24, 2024, https://www.irena.org/Publications/2024/Sep/Renew-
able-Power-Generation-Costs-in-2023.

7 IEA, “Global EV Outlook 2024. Moving towards Increased Affordability,” 2024, https://iea.blob.core.windows.net/assets/a%9e3544b-0b12-
4e15-b407-65f5c8celb5f/GlobalEVOutlook2024.pdf.

8 |EA, “Clean Energy Is Boosting Economic Growth - Analysis,” April 18, 2024, https://www.iea.org/commentaries/clean-energy-is-boost-
ing-economic-growth.

° Chuan Liao et al,, “Clean Energy Transitions and Human Well-Being Outcomes in Lower and Middle Income Countries: A Systematic
Review,” Renewable and Sustainable Energy Reviews 145 (July 1,2021): 111063, https://doi.org/10.1016/j.rser.2021.111063.

10 Gabriela Ileana lacobuta et al,, “Transitioning to Low-Carbon Economies under the 2030 Agenda: Minimizing Trade-Offs and Enhancing
Co-Benefits of Climate-Change Action for the SDGs,” Sustainability 13, no. 19 (January 2021): 10774, https://doi.org/10.3390/su131910774.

1 “NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS), accessed November 5, 2024, https://www.ngfs.net/
ngfs-scenarios-portal/.

2 Qliver Richters, Elmar Kriegler, and Jacob Anz, “NGFS Phase 5 Scenario Explorer,” International Institute for Applied Systems Analysis
(IIASA), 2024, https://data.ece.iiasa.ac.at/ngfs/#/login?redirect=%2Fworkspaces.

3 Alicia Zhao, Kowan O’Keefe, and Shannon Kennedy, “Forging a High-Ambition. U.S. Climate Pathway” (Center for Global Sustainability,
University of Maryland, 2024), https://cgs.umd.edu/sites/default/files/2024-09/CGS_Toward%202035_ Forging%20a%20High-Ambition%20
US%20Climate%20Pathway September%202024.pdf.

4 EFC, Synthesis Report 2024 on China’s Carbon Neutrality: Investing in the Net-Zero Transition, forthcoming.,

5 Matthew J. Gidden et al,, “Aligning Climate Scenarios to Emissions Inventories Shifts Global Benchmarks,” Nature 624, no. 7990 (Decem-
ber 2023): 102-8, https://doi.org/10.1038/541586-023-06724-y.

6 Qliver Richters, Elmar Kriegler, and Jacob Anz, “NGFS Phase 5 Scenario Explorer,” Network for Greening the Financial System (NGFS),
2024.

7 Carl-Friedrich Schleussner et al., “Overconfidence in Climate Overshoot,” Nature 634, no. 8033 (2024): 366-73, https://doi.org/10.1038/
541586-024-08020-9.

8 Carl-Friedrich Schleussner et al., “Overconfidence in Climate Overshoot,” Nature 634, no. 8033 (2024): 366-73, https://doi.org/10.1038/
541586-024-08020-9.

¥ Johannes Gltschow and Mika Pfluger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.

20 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024, https://ember-climate.org/data/data-tools/data-explor-
er/.

21 Patrick R O’Rourke et al., “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021, https://doi.org/10.5281/zenod0.4509372.

22 “NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS).

23 Pierre Friedlingstein et al., “Global Carbon Budget 2023,” Earth System Science Data 15, no. 12 (December 5, 2023): 5301-69, https://doi.
org/10.5194/essd-15-5301-2023.

2 peter Alexander et al., “Drivers for Global Agricultural Land Use Change: The Nexus of Diet, Population, Yield and Bioenergy,” Global
Environmental Change 35 (November 1, 2015): 138-47, https://doi.org/10.1016/].gloenvcha.2015.08.011.

2 Christoph Bertram, Steven Smith, and Shannon Kennedy, “Ramping up Methane Emissions Reduction in This Decade” (Center for Global
Sustainability (CGS), 2023), https://cgs.umd.edu/sites/default/files/2023-11/Global%20Methane%20-%20Nov%202023%20-%20Final%20

%282%29.pdf.

sz,
5

s> scHOOL OF
5%{1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 92

CENTER FOR GLOBAL
SUSTAINABILITY


https://doi.org/10.5281/zenodo.10006301
https://doi.org/10.1126/science.aad5761
https://doi.org/10.1126/science.aad5761
https://doi.org/10.1038/s41467-021-26509-z
https://unfccc.int/sites/default/files/resource/SYR_Views%20on%20%20Elements%20for%20CoO.pdf
https://doi.org/10.1038/nclimate2564
https://www.irena.org/Publications/2024/Sep/Renewable-Power-Generation-Costs-in-2023
https://www.irena.org/Publications/2024/Sep/Renewable-Power-Generation-Costs-in-2023
https://iea.blob.core.windows.net/assets/a9e3544b-0b12-4e15-b407-65f5c8ce1b5f/GlobalEVOutlook2024.pdf
https://iea.blob.core.windows.net/assets/a9e3544b-0b12-4e15-b407-65f5c8ce1b5f/GlobalEVOutlook2024.pdf
https://www.iea.org/commentaries/clean-energy-is-boosting-economic-growth
https://www.iea.org/commentaries/clean-energy-is-boosting-economic-growth
https://doi.org/10.1016/j.rser.2021.111063
https://doi.org/10.3390/su131910774
https://www.ngfs.net/ngfs-scenarios-portal/
https://www.ngfs.net/ngfs-scenarios-portal/
https://cgs.umd.edu/sites/default/files/2024-09/CGS_Toward%202035_Forging%20a%20High-Ambition%20US%20Climate%20Pathway_September%202024.pdf
https://cgs.umd.edu/sites/default/files/2024-09/CGS_Toward%202035_Forging%20a%20High-Ambition%20US%20Climate%20Pathway_September%202024.pdf
https://doi.org/10.1038/s41586-023-06724-y
https://www.zotero.org/google-docs/?Wz6INK
https://www.zotero.org/google-docs/?Wz6INK
https://www.zotero.org/google-docs/?Wz6INK
https://doi.org/10.1038/s41586-024-08020-9
https://doi.org/10.1038/s41586-024-08020-9
https://www.zotero.org/google-docs/?Wz6INK
https://www.zotero.org/google-docs/?Wz6INK
https://www.zotero.org/google-docs/?Wz6INK
https://doi.org/10.1038/s41586-024-08020-9
https://doi.org/10.1038/s41586-024-08020-9
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=z3W6KW
https://ember-climate.org/data/data-tools/data-explorer/
https://ember-climate.org/data/data-tools/data-explorer/
https://www.zotero.org/google-docs/?broken=tdj46I
https://www.zotero.org/google-docs/?broken=zrtuCY
https://doi.org/10.5281/zenodo.4509372
https://www.zotero.org/google-docs/?broken=6yWeC4
https://doi.org/10.5194/essd-15-5301-2023
https://doi.org/10.5194/essd-15-5301-2023
https://doi.org/10.1016/j.gloenvcha.2015.08.011
https://cgs.umd.edu/sites/default/files/2023-11/Global%20Methane%20-%20Nov%202023%20-%20Final%20%282%29.pdf
https://cgs.umd.edu/sites/default/files/2023-11/Global%20Methane%20-%20Nov%202023%20-%20Final%20%282%29.pdf

% Robin D. Lamboll et al., “Assessing the Size and Uncertainty of Remaining Carbon Budgets,” Nature Climate Change 13, no.12 (Decem-
ber 2023): 1360-67, https://doi.org/10.1038/s41558-023-01848-5.

27 Johannes Gltschow and Mika Pfluger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.

8 Commonwealth of Australia, “National Inventory Report 2022. The Australian Government Submission to the United Nations Framework
Convention on Climate Change,” 2024, https://www.dcceew.gov.au/sites/default/files/documents/national-inventory-report-2022-vol-

ume-1.pdf.
2% Pierre Friedlingstein et al., “Global Carbon Budget 2023,” Earth System Science Data 15, no. 12, 2023, 5301-69.

30 Commonwealth of Australia, “Australia’s Nationally Determined Contribution. Communication 2022,” 2022, https://unfccc.int/sites/de-
fault/files/NDC/2022-06/Australias%20NDC%20June%202022%20Update%20%283%29.pdf.

3L Commonwealth of Australia, “Australia’s Emissions Projections 2022, 2022, https://www.dcceew.gov.au/climate-change/publications/
australias-emissions-projections-2022.

32 Commonwealth of Australia, “Australia’s Emissions Projections 2023,” 2023, https://app.powerbi.com/view?r=eyJrljoiZThiNjU1MjUtY-
WNLMy00Y2Q4LWFINmMEtMTMyNDFhODM2NDIyliwidCI61jJiZTY3ZWISLTQWMGMtNGIzZiLThNWEXLTEYNThjMGRhMDY5NiJ9.

3 Department of Climate Change, Energy, the Environment and Water, Australian Government, “Quarterly Update of Australia’s National
Greenhouse Gas Inventory: June 2023,” 2023, https://www.dcceew.gov.au/sites/default/files/documents/national-greenhouse-gas-invento-

ry-june-2023.pdf.
34 Clean Energy Regulator, Australian Government, “Renewable Energy Target,” 2024, https://cer.gov.au/schemes/renewable-energy-tar-
get.

3 Department of Climate Change, Energy, the Environment and Water, Australian Government, “Safeguard Mechanism,” 2024, https://
www.dcceew.gov.au/climate-change/emissions-reporting/national-greenhouse-energy-reporting-scheme/safeguard-mechanism.

36 Department of Climate Change, Energy, the Environment and Water, Australian Government, “Australian Carbon Credit Unit (ACCU)
Scheme,” 2024, https://www.dcceew.gov.au/climate-change/emissions-reduction/accu-scheme.

37 Australian Government Clean Energy Regulator Emissions Reduction Assurance Committee, “Committee Considerations for Interpret-
ing the Emissions Reduction Fund’s Offsets Integrity Standards,” March 2021, https://www.dcceew.gov.au/sites/default/files/documents/
erac-information-paper-offsets-integrity-standards.pdf.

3 Climate Council, “Safeguard Mechanism Briefing Paper,” January 30, 2023, https://www.climatecouncil.org.au/resources/safe-
guard-mechanism-briefing-paper/.

3 Jan Chubb et al,, “Independent Review of Australian Carbon Credit Units Executive Summary - Final Report Recommendations and Key
Findings,” December 2022, https://www.dcceew.gov.au/sites/default/files/documents/independent-review-accu-exec-summary.pdf.

40 Andrew Macintosh et al., “Australian Human-Induced Native Forest Regeneration Carbon Offset Projects Have Limited Impact on
Changes in Woody Vegetation Cover and Carbon Removals,” Communications Earth & Environment 5, no. 1 (March 26, 2024): 1-11, https://
doi.org/10.1038/543247-024-01313-x.

4 Bill Hare and Hannah Grant, “Australia’s Global Fossil Fuel Carbon Footprint”, Climate Analytics, 2024, https://cal-clm.edcdn.com/pub-
lications/Aust_fossilcarbon_footprint.pdf?v=1723409920.

42 Bill Hare and Hannah Grant, “Australia’s Global Fossil Fuel Carbon Footprint”, Climate Analytics, 2024.

4 Adam Morton, “Australian Fossil Fuel Exports Ranked Second Only to Russia for Climate Damage with ‘No Plan’ for Reduction,” The
Guardian, 2024, https://www.theguardian.com/environment/article/2024/aug/12/australian-fossil-fuel-exports-ranked-second-globally-
for-climate-damage-with-no-plan-for-reduction.

4 Department of Industry, Science and Resources, Australian Government, “Resources and Energy Major Projects: 2022,” 2022, https://
www.industry.gov.au/publications/resources-and-energy-major-projects-2022.

4 “Boom and Bust Coal. Tracking the GLobal Coal Plant Pipeline”, Global Energy Monitor (GEM), 2024, https://globalenergymonitor.org/
wp-content/uploads/2024/04/Boom-Bust-Coal-2024.pdf.

4 Department of Climate Change, Energy, the Environment and Water, Australian Government, “Hydrogen Headstart Program,” 2024,
https://www.dcceew.gov.au/energy/hydrogen/hydrogen-headstart-program.

4 Andrew Macintosh et al., “Implications of the Independent Review of Australian Carbon Credit Units (ACCUs) and Low Integrity ACCUs
for Australia’s Safeguard Mechanism”, Australian National University, 2023, https://law.anu.edu.au/files/2024-02/Impact%200f%20Low%20
Integrity%20ACCUs%200n%20the%20SGM%20Final%20150223.pdf.

4 Johannes Gltschow and Mika Pfltiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
4 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.
%0 Patrick R O’'Rourke et al., “"CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

51 “NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS).

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 93

CENTER FOR GLOBAL
SUSTAINABILITY


https://doi.org/10.1038/s41558-023-01848-5
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?77mLBh
https://www.zotero.org/google-docs/?77mLBh
https://www.dcceew.gov.au/sites/default/files/documents/national-inventory-report-2022-volume-1.pdf
https://www.dcceew.gov.au/sites/default/files/documents/national-inventory-report-2022-volume-1.pdf
https://www.zotero.org/google-docs/?77mLBh
https://www.zotero.org/google-docs/?broken=TDgfJV
https://www.zotero.org/google-docs/?broken=TDgfJV
https://www.zotero.org/google-docs/?broken=TDgfJV
https://www.zotero.org/google-docs/?broken=7CrO0C
https://www.zotero.org/google-docs/?q1xaJA
https://unfccc.int/sites/default/files/NDC/2022-06/Australias%20NDC%20June%202022%20Update%20%283%29.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/Australias%20NDC%20June%202022%20Update%20%283%29.pdf
https://www.zotero.org/google-docs/?EHbjP9
https://www.zotero.org/google-docs/?broken=le3Ecl
https://www.zotero.org/google-docs/?broken=le3Ecl
https://www.dcceew.gov.au/climate-change/publications/australias-emissions-projections-2022
https://www.dcceew.gov.au/climate-change/publications/australias-emissions-projections-2022
https://www.zotero.org/google-docs/?broken=3sF17r
https://www.zotero.org/google-docs/?broken=0Yv3oV
https://www.zotero.org/google-docs/?broken=0Yv3oV
https://app.powerbi.com/view?r=eyJrIjoiZThiNjU1MjUtYWNlMy00Y2Q4LWFlNmEtMTMyNDFhODM2NDIyIiwidCI6IjJiZTY3ZWI3LTQwMGMtNGIzZi1hNWExLTEyNThjMGRhMDY5NiJ9
https://app.powerbi.com/view?r=eyJrIjoiZThiNjU1MjUtYWNlMy00Y2Q4LWFlNmEtMTMyNDFhODM2NDIyIiwidCI6IjJiZTY3ZWI3LTQwMGMtNGIzZi1hNWExLTEyNThjMGRhMDY5NiJ9
https://www.zotero.org/google-docs/?broken=kaxzoo
https://www.zotero.org/google-docs/?broken=UDDsSi
https://www.zotero.org/google-docs/?broken=UDDsSi
https://www.dcceew.gov.au/sites/default/files/documents/national-greenhouse-gas-inventory-june-2023.pdf
https://www.dcceew.gov.au/sites/default/files/documents/national-greenhouse-gas-inventory-june-2023.pdf
https://www.zotero.org/google-docs/?broken=bVlY0I
https://www.zotero.org/google-docs/?broken=HCgdmy
https://www.dcceew.gov.au/climate-change/emissions-reporting/national-greenhouse-energy-reporting-scheme/safeguard-mechanism
https://www.dcceew.gov.au/climate-change/emissions-reporting/national-greenhouse-energy-reporting-scheme/safeguard-mechanism
https://www.zotero.org/google-docs/?broken=gNmwYa
https://www.zotero.org/google-docs/?broken=GdaLNo
https://www.zotero.org/google-docs/?broken=GdaLNo
https://www.zotero.org/google-docs/?broken=GdaLNo
https://www.dcceew.gov.au/climate-change/emissions-reduction/accu-scheme
https://www.zotero.org/google-docs/?broken=GdaLNo
https://www.zotero.org/google-docs/?TSpek0
https://www.zotero.org/google-docs/?TSpek0
https://www.dcceew.gov.au/sites/default/files/documents/erac-information-paper-offsets-integrity-standards.pdf
https://www.dcceew.gov.au/sites/default/files/documents/erac-information-paper-offsets-integrity-standards.pdf
https://www.zotero.org/google-docs/?TSpek0
https://www.zotero.org/google-docs/?uzKBh0
https://www.climatecouncil.org.au/resources/safeguard-mechanism-briefing-paper/
https://www.climatecouncil.org.au/resources/safeguard-mechanism-briefing-paper/
https://www.zotero.org/google-docs/?uzKBh0
https://www.zotero.org/google-docs/?I7tkSA
https://www.zotero.org/google-docs/?I7tkSA
https://www.dcceew.gov.au/sites/default/files/documents/independent-review-accu-exec-summary.pdf
https://www.zotero.org/google-docs/?uz34Jd
https://www.zotero.org/google-docs/?uz34Jd
https://www.zotero.org/google-docs/?uz34Jd
https://www.zotero.org/google-docs/?uz34Jd
https://doi.org/10.1038/s43247-024-01313-x
https://doi.org/10.1038/s43247-024-01313-x
https://www.zotero.org/google-docs/?uz34Jd
https://ca1-clm.edcdn.com/publications/Aust_fossilcarbon_footprint.pdf?v=1723409920
https://ca1-clm.edcdn.com/publications/Aust_fossilcarbon_footprint.pdf?v=1723409920
https://www.theguardian.com/environment/article/2024/aug/12/australian-fossil-fuel-exports-ranked-second-globally-for-climate-damage-with-no-plan-for-reduction
https://www.theguardian.com/environment/article/2024/aug/12/australian-fossil-fuel-exports-ranked-second-globally-for-climate-damage-with-no-plan-for-reduction
https://www.industry.gov.au/publications/resources-and-energy-major-projects-2022
https://www.industry.gov.au/publications/resources-and-energy-major-projects-2022
https://globalenergymonitor.org/wp-content/uploads/2024/04/Boom-Bust-Coal-2024.pdf
https://globalenergymonitor.org/wp-content/uploads/2024/04/Boom-Bust-Coal-2024.pdf
https://www.dcceew.gov.au/energy/hydrogen/hydrogen-headstart-program
https://law.anu.edu.au/files/2024-02/Impact%20of%20Low%20Integrity%20ACCUs%20on%20the%20SGM%20Final%20150223.pdf
https://law.anu.edu.au/files/2024-02/Impact%20of%20Low%20Integrity%20ACCUs%20on%20the%20SGM%20Final%20150223.pdf
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=zrtuCY

%2 Jonty Flottmann, “Australian Energy Policy Decisions in the Wake of the 2022 Energy Crisis,” Economic Analysis and Policy 81, 2024,
238-48, https://doi.org/10.1016/j.eap.2023.11.025.

53 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.
5 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

%5 Australian Energy Market Operator (AEMO), “2024 Integrated System Plan for the National Electricity Market. A Roadmap for the Energy
Transition,” 2024, https://aemo.com.au/-/media/files/major-publications/isp/2024/2024-integrated-system-plan-isp.pdf?la=en.

*6 “Boom and Bust Coal. Tracking the Global Coal Plant Pipeline”, Global Energy Monitor (GEM), 2024, https://globalenergymonitor.org/
wp-content/uploads/2024/04/Boom-Bust-Coal-2024.pdf.

7 Australian Energy Regulator (AER) “Registered Capacity by Fuel Source - Regions,” 2024, https://www.aer.gov.au/industry/registers/
charts/registered-capacity-fuel-source-regions.

%8 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.
%9 Patrick R O’Rourke et al., “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

80 Commonwealth of Australia, “Australia’s Long-Term Emissions Reduction Plan,” 2021, https://unfccc.int/sites/default/files/resource/
Australias_LTS_WEB.pdf.

¢l Pankaj Sadavarte et al,, “Methane Emissions from Superemitting Coal Mines in Australia Quantified Using TROPOMI Satellite Observa-
tions,” Environmental Science & Technology 55, no. 24, 2021, 16573-80, https://doi.org/10.1021/acs.est.1c03976.

¢ Amadine Denis-Ryan, “Fugitive Methane Emissions Cast Dark Cloud over Australia’s Net Zero Ambitions,” Institute for Energy Economic
and Financial Analysis, 2023, https://ieefa.org/articles/fugitive-methane-emissions-cast-dark-cloud-over-australias-net-zero-ambitions.

63 “Methane Tracker - Data Tools,” IEA, 2024, https://www.iea.org/data-and-statistics/data-tools/methane-tracker-data-explorer.

¢ John L. Black, Thomas M. Davison, and Ilona Box, “Methane Emissions from Ruminants in Australia: Mitigation Potential and Applicabili-
ty of Mitigation Strategies,” Animals, no. 4, 2021, https://doi.org/10.3390/ani11040951.

% International Energy Agency (IEA), “Australia 2023 Energy Policy Review,” 2023, https://www.iea.org/reports/australia-2023.

w

¢ Daisy Dumas, “'No Longer a Novelty”: Massive Rise in Australian EV Sales, Industry Report Finds,” The Guardian, 2024, https://www.
theguardian.com/environment/2024/mar/15/australian-ev-electric-vehicle-sales-data-rise-tesla.

¢ Marina Zhnag, “Charged Diplomacy: How Australia Can Navigate the Geopolitical EV Tightrope between China and the West,” Uni-
versity of Technology - Sydney, 2024, https://www.uts.edu.au/acri/research-and-opinion/commentary/charged-diplomacy-how-austra-
lia-can-navigate-geopolitical-ev-tightrope-between-china-and-west.

%8 Stella Qiu, “BYD Spearheads Chinese Electric Car Push in Australia, a Friendlier Market,” Reuters, 2024, https://www.reuters.com/busi-
ness/autos-transportation/byd-spearheads-chinese-electric-car-push-australia-friendlier-market-2024-03-05/.

¢ Commonwealth of Australia, “Australia’s Emissions Projections 2022,” 2022.

70 Robin Smit, “At Last, Australia Has Fuel Efficiency Standards - but They’re Weaker than They Could Have Been,” The Conversation, 2024,
http://theconversation.com/at-last-australia-has-fuel-efficiency-standards-but-theyre-weaker-than-they-could-have-been-230302.

/L Rachel Lynskey, Helen Rowe, and Mudabber Ashfaq, “Accelerating EV Uptake. Policies to Realize Australia’s Vehicle Potential”,
Climateworks Centre, 2022, https:/www.climateworkscentre.org/wp-content/uploads/2022/08/Accelerating-EV-uptake-report-Climate-
works-Centre-August-2022.pdf.

72 Levin Flake, “Biofuels Annual - Australia”, USDA Foreign Agricultural Service and Global Agricultural Information Network (GAIN), 2022,
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Biofuels%20Annual_Canberra_Australia

AS2022-0029.pdf.
73 Alan Fenna, “Climate Governance and Federalism in Australia,” in Climate Governance and Federalism: A Forum of Federations

Comparative Policy Analysis, ed. Joana Setzer and Sébastien Jodoin, Cambridge: Cambridge University Press, 2023, 14-40, https://doi.
0rg/10.1017/9781009249676.003.

74 Madeline Taylor, “Planning the Energy Transition: A Comparative Examination of Large-Scale Solar Energy Siting on Agricultural Land in
Australia,” Utrecht Law Review 18, no. 22, 2022, https://doi.org/10.36633/ulr.814.

> Commonwealth of Australia, “National Electric Vehicle Strategy,” 2023, https://www.dcceew.gov.au/sites/default/files/documents/na-
tional-electric-vehicle-strategy.pdf.

76 Rebecca Valenzuela, John Inekwe, and Hnin Inioluwa Tun Agbaje, “A Region-Based Examination of Electric Vehicle Take-up Rates in
Australia”, Victoria’s Economic Bulletin, 7, 2023, https://www.dtf.vic.gov.au/sites/default/files/document/Victorian%20Economic%20Bulle-
tin%20-%20A%20region-based%20examination%200f%20electric%20vehicle%20take-up%20rates%20in%20Australia.pdf.

77 Roman Stutzer et al., “Black Coal, Thin Ice: The Discursive Legitimation of Australian Coal in the Age of Climate Change,” Humanities
and Social Sciences Communications 8, no. 1, 2021, 1-9, https://doi.org/10.1057/541599-021-00827-5.

* SCHOOL OF
5&,’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 94

CENTER FOR GLOBAL
SUSTAINABILITY


https://doi.org/10.1016/j.eap.2023.11.025
https://www.zotero.org/google-docs/?broken=qiBC6T
https://www.zotero.org/google-docs/?broken=dyCLiB
https://aemo.com.au/-/media/files/major-publications/isp/2024/2024-integrated-system-plan-isp.pdf?la=en
https://www.zotero.org/google-docs/?broken=8UlLma
https://globalenergymonitor.org/wp-content/uploads/2024/04/Boom-Bust-Coal-2024.pdf
https://globalenergymonitor.org/wp-content/uploads/2024/04/Boom-Bust-Coal-2024.pdf
https://www.zotero.org/google-docs/?broken=Yf6pxC
https://www.zotero.org/google-docs/?broken=CDPuq0
https://www.aer.gov.au/industry/registers/charts/registered-capacity-fuel-source-regions
https://www.aer.gov.au/industry/registers/charts/registered-capacity-fuel-source-regions
https://www.zotero.org/google-docs/?broken=LqxrlI
https://www.zotero.org/google-docs/?broken=rz4Pgg
https://www.zotero.org/google-docs/?broken=JsDvqP
https://www.zotero.org/google-docs/?broken=xU4jQP
https://unfccc.int/sites/default/files/resource/Australias_LTS_WEB.pdf
https://unfccc.int/sites/default/files/resource/Australias_LTS_WEB.pdf
https://www.zotero.org/google-docs/?broken=7SAkwp
https://www.zotero.org/google-docs/?broken=7SAkwp
https://www.zotero.org/google-docs/?broken=7SAkwp
https://www.zotero.org/google-docs/?broken=7SAkwp
https://doi.org/10.1021/acs.est.1c03976
https://www.zotero.org/google-docs/?broken=8SvUMu
https://www.zotero.org/google-docs/?broken=miFHfN
https://www.zotero.org/google-docs/?broken=miFHfN
https://www.zotero.org/google-docs/?broken=miFHfN
https://ieefa.org/articles/fugitive-methane-emissions-cast-dark-cloud-over-australias-net-zero-ambitions
https://www.zotero.org/google-docs/?broken=aVNhIX
https://www.zotero.org/google-docs/?broken=j6o9VI
https://www.iea.org/data-and-statistics/data-tools/methane-tracker-data-explorer
https://www.zotero.org/google-docs/?broken=WFgXg4
https://www.zotero.org/google-docs/?broken=3BusKy
https://www.zotero.org/google-docs/?broken=3BusKy
https://www.zotero.org/google-docs/?broken=3BusKy
https://www.zotero.org/google-docs/?broken=3BusKy
https://doi.org/10.3390/ani11040951
https://www.iea.org/reports/australia-2023
https://www.zotero.org/google-docs/?broken=s6jOFM
https://www.theguardian.com/environment/2024/mar/15/australian-ev-electric-vehicle-sales-data-rise-tesla
https://www.theguardian.com/environment/2024/mar/15/australian-ev-electric-vehicle-sales-data-rise-tesla
https://www.zotero.org/google-docs/?broken=qWrjlB
https://www.zotero.org/google-docs/?broken=ATmTbH
https://www.zotero.org/google-docs/?broken=ATmTbH
https://www.uts.edu.au/acri/research-and-opinion/commentary/charged-diplomacy-how-australia-can-navigate-geopolitical-ev-tightrope-between-china-and-west
https://www.uts.edu.au/acri/research-and-opinion/commentary/charged-diplomacy-how-australia-can-navigate-geopolitical-ev-tightrope-between-china-and-west
https://www.zotero.org/google-docs/?broken=f4jH27
https://www.zotero.org/google-docs/?broken=QDFyY7
https://www.reuters.com/business/autos-transportation/byd-spearheads-chinese-electric-car-push-australia-friendlier-market-2024-03-05/
https://www.reuters.com/business/autos-transportation/byd-spearheads-chinese-electric-car-push-australia-friendlier-market-2024-03-05/
https://www.zotero.org/google-docs/?broken=6waobG
https://www.zotero.org/google-docs/?broken=zSsFrk
http://theconversation.com/at-last-australia-has-fuel-efficiency-standards-but-theyre-weaker-than-they-could-have-been-230302
https://www.zotero.org/google-docs/?broken=Ga7BxD
https://www.climateworkscentre.org/wp-content/uploads/2022/08/Accelerating-EV-uptake-report-Climateworks-Centre-August-2022.pdf
https://www.climateworkscentre.org/wp-content/uploads/2022/08/Accelerating-EV-uptake-report-Climateworks-Centre-August-2022.pdf
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Biofuels%20Annual_Canberra_Australia_AS2022-0029.pdf
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Biofuels%20Annual_Canberra_Australia_AS2022-0029.pdf
https://www.zotero.org/google-docs/?broken=uGX4nP
https://www.zotero.org/google-docs/?broken=uGX4nP
https://doi.org/10.1017/9781009249676.003
https://doi.org/10.1017/9781009249676.003
https://www.zotero.org/google-docs/?broken=QnWlhU
https://www.zotero.org/google-docs/?broken=smIgVt
https://www.zotero.org/google-docs/?broken=smIgVt
https://www.zotero.org/google-docs/?broken=smIgVt
https://www.zotero.org/google-docs/?broken=smIgVt
https://doi.org/10.36633/ulr.814
https://www.zotero.org/google-docs/?broken=J3I50t
https://www.zotero.org/google-docs/?broken=HzvtWL
https://www.dcceew.gov.au/sites/default/files/documents/national-electric-vehicle-strategy.pdf
https://www.dcceew.gov.au/sites/default/files/documents/national-electric-vehicle-strategy.pdf
https://www.zotero.org/google-docs/?broken=QTJH1b
https://www.zotero.org/google-docs/?broken=r8BT2a
https://www.zotero.org/google-docs/?broken=r8BT2a
https://www.dtf.vic.gov.au/sites/default/files/document/Victorian%20Economic%20Bulletin%20-%20A%20region-based%20examination%20of%20electric%20vehicle%20take-up%20rates%20in%20Australia.pdf
https://www.dtf.vic.gov.au/sites/default/files/document/Victorian%20Economic%20Bulletin%20-%20A%20region-based%20examination%20of%20electric%20vehicle%20take-up%20rates%20in%20Australia.pdf
https://www.zotero.org/google-docs/?broken=p1KQky
https://www.zotero.org/google-docs/?broken=NawjAz
https://www.zotero.org/google-docs/?broken=NawjAz
https://doi.org/10.1057/s41599-021-00827-5
https://www.zotero.org/google-docs/?broken=OFjMP5

8 Anne-Louise Knight, “Australian Thermal Coal Exports Decline Further and Faster than Expected, and Demand from South East Asian
Markets Is Unlikely to Help,” 2024, https://ieefa.org/resources/australian-thermal-coal-exports-decline-further-and-faster-expected-and-
demand-south-east.

72 Mike Chung and Laura Foley, “Labor Digs in on Support for Coal to Negate Damaging Climate Debate,” The Sydney Morning Herald,
2022, https://www.smh.com.au/politics/federal/labor-digs-in-on-support-for-coal-to-negate-damaging-climate-debate-20220418-p5ae8h.
html.

80 Gareth A.S. Edwards et al., “Towards a Just Transition from Coal in Australia?” The British Academy, 2022, https://www.thebritishacade-
my.ac.uk/publications/towards-a-just-transition-from-coal-in-australia/doi.org/10.5871/just-transitions-a-p/G-E.

8 Natalie Marchant, “Tasmania Is Now Powered Entirely by Renewable Energy,” World Economic Forum, 2020, https://www.weforum.org/
agenda/2020/12/tasmania-renewable-energy-sustainable-hydropower/.

82 Australian Capital Territory Government, “What the ACT Government Is Doing,” 2022, https://www.climatechoices.act.gov.au/energy/
what-the-act-government-is-doing.

8 Apolline Foucher, Petya Barzilska, and Shivani Raheja, “From Net-Coal to Net-Zero: Australian States and Territories’ Path towards a
Low-Carbon Economy,” Institutional Shareholder Services (ISS), 2024, https://insights.issgovernance.com/posts/from-net-coal-to-net-zero-
australian-states-and-territories-path-towards-a-low-carbon-economy/.

8 Australian Renewable Energy Agency (ARENA), “Tasmanian Electricity Export Plan Charges Up,” ARENA Wire, 2018, https://arena.gov.
au/blog/tasmanian-electricity-export-plan-charges-up/.

8  New South Wales Government, “NSW Electric Vehicle Strategy,” 2021, https://www.energy.nsw.gov.au/nsw-plans-and-progress/govern-
ment-strategies-and-frameworks/electric-vehicle-strategy.

8 Queensland Government, “Queensland’s Zero Emission Vehicle Strategy”, 2022, https://www.gld.gov.au/transport/projects/electricve-
hicles/zero-emission-strategy.

8 Victoria State Government, “Zero Emissions Vehicle Roadmap,” 2021, https://www.energy.vic.gov.au/renewable-energy/zero-emis-
sion-vehicles.

8 Australian Capital Territory Government, “ACT’s Zero Emissions Vehicles Strategy,” 2022, https://www.climatechoices.act.gov.au/poli-
Cy-programs/acts-zero-emissions-vehicles-strategy.

8 Tasmanian Government, “Supporting Electric Vehicle Uptake,” 2024, https://recfit.tas.gov.au/__data/assets/pdf file/0006/490443/
ReCFIT Fact Sheet Climate Change - EVs 2024.pdf.

% Government of Western Australia, “Transitioning to Electric Vehicles (EVs),” 2024, https://www.wa.gov.au/service/environment/environ-
ment-information-services/transitioning-electric-vehicles-evs.

%L Northern Territory Government, “Electric Vehicle Strategy Implementation Plan,” 2021, https://dipl.nt.gov.au/__data/assets/pdf
file/0007/1027483/electric-vehicle-strategy-implementation-plan.PDF.

%2 Aaron Patrick, “The Reason Australians Aren’t Buying Electric Cars,” Australian Financial Review, 2024, https://www.afr.com/compa-
nies/transport/the-reason-australians-aren-t-buying-electric-cars-20240619-p5jn6éw.

% Ethan Cardinal, “These Are the Most EV-Friendly States in Australia,” Drive, 2024, https://www.drive.com.au/caradvice/how-many-ev-
chargers-in-australia-2024/.

% Johannes Giitschow and Mika Pfliiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5", Zenodo, 2023.
% Patrick R O'Rourke et al., “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

%  The Government of the Federative Republic of Brazil, “Brazil First NDC 2023 Adjustment,” October 27, 2023, https://unfccc.int/sites/de-
fault/files/NDC/2023-11/Brazil%20First%20NDC%202023%20adjustment.pdf.

97

Nossa Descarbonizacao, “Brazil’s Climate Policy in Full 2023,” Nossa Descarbonizacao, November 2023, https://nossadescarbonizacao.
org/wp-content/uploads/2023/11/00_Talanoa-PCporinteiro-2023-Desktop-EN.pdf.

% Mikaela Weisse, Elizabeth Goldman, and Sarah Carter, “Forest Pulse: The Latest on the World’s Forests,” World Resources Institute -
Global Forest Review, April 4, 2024, https://research.wri.org/gfr/latest-analysis-deforestation-trends.
99

Karla Mendes, “President Lula’s First pro-Environment Acts Protect Indigenous People and the Amazon,” Mongabay Environmen-
tal News, January 4, 2023, https://news.mongabay.com/2023/01/president-lulas-first-pro-environment-acts-protect-indigenous-peo-
ple-and-the-amazon/.

100 Meghie Rodrigues, “Politics and the Environment Collide in Brazil: Lula’s First Year Back in Office,” Nature, December 21, 2023, https://
doi.org/10.1038/d41586-023-04042-x.

101 “Emissdes de GEE por Setor,” Ministério da Ciéncia, Tecnologia e Inovacao, https://www.gov.br/mcti/pt-br/acompanhe-o-mcti/sirene/
emissoes/emissoes-de-gee-por-setor-1.

102 “SEEG - Sistema de Estimativa de Emissao de Gases,” SEEG, 2024, https://plataforma.seeg.eco.br/?highlight=br-net-emissions-by-sec-
tor&_gl=1*wq3k9d*_ga*MTkxMTAyMDg2NS4xNzIxOTAXMjYx*_ga XZWSWEJDWQ*MTcyMTkwMTI2ZMS4XL[EUMTcyMTkwMTMwNy4wLjAu-
MA.

* SCHOOL OF
5&,’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 95

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=RQuZGh
https://www.zotero.org/google-docs/?broken=RQuZGh
https://ieefa.org/resources/australian-thermal-coal-exports-decline-further-and-faster-expected-and-demand-south-east
https://ieefa.org/resources/australian-thermal-coal-exports-decline-further-and-faster-expected-and-demand-south-east
https://www.zotero.org/google-docs/?broken=umwxkL
https://www.zotero.org/google-docs/?broken=q995gv
https://www.zotero.org/google-docs/?broken=q995gv
https://www.smh.com.au/politics/federal/labor-digs-in-on-support-for-coal-to-negate-damaging-climate-debate-20220418-p5ae8h.html
https://www.smh.com.au/politics/federal/labor-digs-in-on-support-for-coal-to-negate-damaging-climate-debate-20220418-p5ae8h.html
https://www.zotero.org/google-docs/?broken=dIeBQX
https://www.zotero.org/google-docs/?broken=sg2QMs
https://www.thebritishacademy.ac.uk/publications/towards-a-just-transition-from-coal-in-australia/doi.org/10.5871/just-transitions-a-p/G-E
https://www.thebritishacademy.ac.uk/publications/towards-a-just-transition-from-coal-in-australia/doi.org/10.5871/just-transitions-a-p/G-E
https://www.zotero.org/google-docs/?broken=xA8IwQ
https://www.zotero.org/google-docs/?broken=XMLvgj
https://www.weforum.org/agenda/2020/12/tasmania-renewable-energy-sustainable-hydropower/
https://www.weforum.org/agenda/2020/12/tasmania-renewable-energy-sustainable-hydropower/
https://www.zotero.org/google-docs/?broken=KhgAqj
https://www.zotero.org/google-docs/?broken=buis7w
https://www.climatechoices.act.gov.au/energy/what-the-act-government-is-doing
https://www.climatechoices.act.gov.au/energy/what-the-act-government-is-doing
https://www.zotero.org/google-docs/?broken=1lQqXM
https://www.zotero.org/google-docs/?broken=S8qEFv
https://www.zotero.org/google-docs/?broken=S8qEFv
https://insights.issgovernance.com/posts/from-net-coal-to-net-zero-australian-states-and-territories-path-towards-a-low-carbon-economy/
https://insights.issgovernance.com/posts/from-net-coal-to-net-zero-australian-states-and-territories-path-towards-a-low-carbon-economy/
https://www.zotero.org/google-docs/?broken=JVUKUm
https://arena.gov.au/blog/tasmanian-electricity-export-plan-charges-up/
https://arena.gov.au/blog/tasmanian-electricity-export-plan-charges-up/
https://www.zotero.org/google-docs/?broken=JpDhns
https://www.energy.nsw.gov.au/nsw-plans-and-progress/government-strategies-and-frameworks/electric-vehicle-strategy
https://www.energy.nsw.gov.au/nsw-plans-and-progress/government-strategies-and-frameworks/electric-vehicle-strategy
https://www.zotero.org/google-docs/?broken=9SkyET
https://www.zotero.org/google-docs/?broken=lcJkkZ
https://www.zotero.org/google-docs/?broken=lcJkkZ
https://www.qld.gov.au/transport/projects/electricvehicles/zero-emission-strategy
https://www.qld.gov.au/transport/projects/electricvehicles/zero-emission-strategy
https://www.zotero.org/google-docs/?broken=lRDYJf
https://www.zotero.org/google-docs/?broken=tKl4Rr
https://www.zotero.org/google-docs/?broken=tKl4Rr
https://www.energy.vic.gov.au/renewable-energy/zero-emission-vehicles
https://www.energy.vic.gov.au/renewable-energy/zero-emission-vehicles
https://www.zotero.org/google-docs/?broken=8Hqpkq
https://www.zotero.org/google-docs/?broken=YK5tT7
https://www.zotero.org/google-docs/?broken=YK5tT7
https://www.climatechoices.act.gov.au/policy-programs/acts-zero-emissions-vehicles-strategy
https://www.climatechoices.act.gov.au/policy-programs/acts-zero-emissions-vehicles-strategy
https://www.zotero.org/google-docs/?broken=a6mxk6
https://www.zotero.org/google-docs/?broken=pbOPct
https://recfit.tas.gov.au/__data/assets/pdf_file/0006/490443/ReCFIT_Fact_Sheet_Climate_Change_-_EVs_2024.pdf
https://recfit.tas.gov.au/__data/assets/pdf_file/0006/490443/ReCFIT_Fact_Sheet_Climate_Change_-_EVs_2024.pdf
https://www.zotero.org/google-docs/?broken=XV6QkU
https://www.zotero.org/google-docs/?broken=ayUgKM
https://www.wa.gov.au/service/environment/environment-information-services/transitioning-electric-vehicles-evs
https://www.wa.gov.au/service/environment/environment-information-services/transitioning-electric-vehicles-evs
https://www.zotero.org/google-docs/?broken=qvzWa7
https://www.zotero.org/google-docs/?broken=SGempj
https://dipl.nt.gov.au/__data/assets/pdf_file/0007/1027483/electric-vehicle-strategy-implementation-plan.PDF
https://dipl.nt.gov.au/__data/assets/pdf_file/0007/1027483/electric-vehicle-strategy-implementation-plan.PDF
https://www.zotero.org/google-docs/?broken=g2uKc6
https://www.afr.com/companies/transport/the-reason-australians-aren-t-buying-electric-cars-20240619-p5jn6w
https://www.afr.com/companies/transport/the-reason-australians-aren-t-buying-electric-cars-20240619-p5jn6w
https://www.zotero.org/google-docs/?broken=r2Kfyv
https://www.drive.com.au/caradvice/how-many-ev-chargers-in-australia-2024/
https://www.drive.com.au/caradvice/how-many-ev-chargers-in-australia-2024/
https://www.zotero.org/google-docs/?broken=LuRHi5
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=rnT1KW
https://unfccc.int/sites/default/files/NDC/2023-11/Brazil%20First%20NDC%202023%20adjustment.pdf
https://unfccc.int/sites/default/files/NDC/2023-11/Brazil%20First%20NDC%202023%20adjustment.pdf
https://www.zotero.org/google-docs/?broken=NxFVBg
https://www.zotero.org/google-docs/?bwyn9q
https://nossadescarbonizacao.org/wp-content/uploads/2023/11/00_Talanoa-PCporInteiro-2023-Desktop-EN.pdf
https://nossadescarbonizacao.org/wp-content/uploads/2023/11/00_Talanoa-PCporInteiro-2023-Desktop-EN.pdf
https://www.zotero.org/google-docs/?broken=jPoGuY
https://www.zotero.org/google-docs/?broken=jPoGuY
https://www.zotero.org/google-docs/?broken=jPoGuY
https://research.wri.org/gfr/latest-analysis-deforestation-trends
https://www.zotero.org/google-docs/?broken=pehXfw
https://www.zotero.org/google-docs/?broken=Jnqzcd
https://www.zotero.org/google-docs/?broken=Jnqzcd
https://www.zotero.org/google-docs/?broken=Jnqzcd
https://news.mongabay.com/2023/01/president-lulas-first-pro-environment-acts-protect-indigenous-people-and-the-amazon/
https://news.mongabay.com/2023/01/president-lulas-first-pro-environment-acts-protect-indigenous-people-and-the-amazon/
https://www.zotero.org/google-docs/?broken=Jnqzcd
https://www.zotero.org/google-docs/?broken=lz6Uyx
https://www.zotero.org/google-docs/?broken=lz6Uyx
https://www.zotero.org/google-docs/?broken=lz6Uyx
https://doi.org/10.1038/d41586-023-04042-x
https://doi.org/10.1038/d41586-023-04042-x
https://www.zotero.org/google-docs/?broken=lz6Uyx
https://www.zotero.org/google-docs/?broken=yHBu9q
https://www.gov.br/mcti/pt-br/acompanhe-o-mcti/sirene/emissoes/emissoes-de-gee-por-setor-1
https://www.gov.br/mcti/pt-br/acompanhe-o-mcti/sirene/emissoes/emissoes-de-gee-por-setor-1
https://www.zotero.org/google-docs/?broken=PCMWXn
https://www.zotero.org/google-docs/?broken=RS1LvY
https://www.zotero.org/google-docs/?broken=RS1LvY
https://www.zotero.org/google-docs/?broken=RS1LvY
https://plataforma.seeg.eco.br/?highlight=br-net-emissions-by-sector&_gl=1*wq3k9d*_ga*MTkxMTAyMDg2NS4xNzIxOTAxMjYx*_ga_XZWSWEJDWQ*MTcyMTkwMTI2MS4xLjEuMTcyMTkwMTMwNy4wLjAuMA
https://plataforma.seeg.eco.br/?highlight=br-net-emissions-by-sector&_gl=1*wq3k9d*_ga*MTkxMTAyMDg2NS4xNzIxOTAxMjYx*_ga_XZWSWEJDWQ*MTcyMTkwMTI2MS4xLjEuMTcyMTkwMTMwNy4wLjAuMA
https://plataforma.seeg.eco.br/?highlight=br-net-emissions-by-sector&_gl=1*wq3k9d*_ga*MTkxMTAyMDg2NS4xNzIxOTAxMjYx*_ga_XZWSWEJDWQ*MTcyMTkwMTI2MS4xLjEuMTcyMTkwMTMwNy4wLjAuMA
https://www.zotero.org/google-docs/?broken=HpHsxS

103 Johannes Giitschow and Mika Pfliiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
104 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.
105 patrick R O’Rourke et al., “CEDS V_2021_02_05 Release Emissions Data”, 2021.

106

o

“NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS), accessed November 5, 2024.

107 Mikaela Weisse, Elizabeth Goldman, and Sarah Carter, “Forest Pulse: The Latest on the World’s Forests,” World Resources Institute,
2024.

108 “Brazil Deforestation Rates & Statistics,” Global Forest Watch, 2023, https://www.globalforestwatch.org/dashboards/country/BRA/.

109 World Bank Group, “Country Climate and Development Report,” 2023, https://openknowledge worldbank.org/server/api/core/bit-
streams/fd36997e-3890-456b-b6f0-d0ceeSfc191e/content.

119 World Bank Group, “Country Climate and Development Report,” 2023.

1L Cristina Leme Lopes and Joana Chiavari, “Forest Restoration in Brazil: Essential Factors for Promoting Restoration at Scale,” CP,
March 12, 2024, https://www.climatepolicyinitiative.org/publication/forest-restoration-in-brazil-essential-factors-for-promoting-resto-
ration-at-scale/.

112 Ane Alencar et al,, “Challenges and Opportunities to Reduce Methane Emissions in Brazil,” October 2022, https://seeg.eco.br/wp-con-
tent/uploads/2024/07/SEEG-METHANE.pdf.

113 Patrick R O’'Rourke et al,, “CEDS V_2021_02_05 Release Emission Data,” 2021.

114 Alencar et al., “Challenges and Opportunities to Reduce Methane Emissions in Brazil,” October 2022.

115 Mengye Zhu et al., “Overview of Methane Mitigation Policies in Global Key Emitters beyond the United States and China” (Center for
Global Sustainability (CGS), University of Maryland, 2024), https://cgs.umd.edu/sites/default/files/2024-08/Overview%200f%20Meth-
ane%20Mitigation%20Policies%20in%20Global%20Key%20Emitters%20Beyond%20the%20United%20States%20%20and%20China.pdf.

116 Alencar et al., “Challenges and Opportunities to Reduce Methane Emissions in Brazil,” October 2022.

117 Ministério da Agricultura e Pecuaria, “Brasil ja desenvolve técnicas para reduzir emissdo de metano na pecuaria,” October 31, 2022,
https://www.gov.br/agricultura/pt-br/assuntos/noticias/brasil-ja-desenvolve-tecnicas-para-reduzir-emissao-de-metano-na-pecuaria.

118 Ministério do Meio Ambiente, “Programa Nacional Metano Zero,” 2022, https://www.gov.br/mma/pt-br/assuntos/mudanca-do-clima/
ozonio/ProgramaMetanoZero.pdf.

119 “wWith Carbon Finance, Brazil Landfills Reduce Methane Emissions and Turn Trash Into Treasure,” World Bank, September 10, 2020,
https://www.worldbank.org/en/news/feature/2020/09/10/with-carbon-finance-brazil-landfills-reduce-methane-emissions-and-turn-
trash-into-treasure.

120 Ministério do Meio Ambiente, “Programa Nacional Metano Zero,” 2022.

121 “RenovaBio (English),” Ministério de Minas e Energia, 2021, https://www.gov.br/mme/pt-br/assuntos/secretarias/petroleo-gas-nat-

ural-e-biocombustiveis/renovabio-1/renovabio-ingles.

122 Silvia Lisboa, “Brazil's EV Market Shifts up a Gear as Chinese Makers Set up Shop,” Dialogue Earth (blog), November 27, 2023, https://

dialogue.earth/en/business/384578-brazils-ev-market-shifts-up-a-gear-as-chinese-makers-set-up-shop/.

123 IEA Bioenergy, “Status of Biofuels Policies and Market Deployment in Brazil, Canada, Germany, Sweden and the United States,” Oc-

tober 2023, https://www.ieabioenergy.com/blog/publications/status-of-biofuels-policies-and-market-deployment-in-brazil-canada-ger-
many-sweden-and-the-united-states/.

124 Adriana Carvalho and Camila Martinez, “Feature: Electric Vehicles to Coexist in Shadow of Those Powered by Biofuels in Brazil,”

September 8, 2023, https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/energy-transition/090823-electric-ve-
hicles-to-coexist-in-shadow-of-those-powered-by-biofuels-in-brazil.

125 Carlos Bianchin et al., “Brazil Kick-Starts Electric Highway Initiative,” T&D World, March 6, 2024, https://www.tdworld.com/electrifi-
cation/article/21281980/brazil-kick-starts-largest-electric-highway-initiative.

126 World Bank Group, “Country Climate and Development Report,” 2023.
127 Patrick R O’Rourke et al.,, “CEDS V_2021_02_05 Release Emission Data,” Zenodo, 2021.

128 “Brazil Unveils Route to Industrial Decarbonization by 2050 at COP28,” Industrial Decarbonization Accelerator, December 2, 2023,
https://www.industrialenergyaccelerator.org/brazil/brazil-unveils-route-to-industrial-decarbonization-by-2050-at-cop28/.

129 “Brazil Unveils Route to Industrial Decarbonization by 2050 at COP28,”Industrial Decarbonization Accelerator, December 2, 2023.

130 “Brasil: Nuevas politicas publicas de eficiencia energética industrial | Green Finance LAC,” Green Finance for Latin America and the

Caribbean, December 8, 2023, https://greenfinancelac.org/es/recursos/novedades/brasil-nuevas-politicas-publicas-de-eficiencia-energet-
ica-industrial/.

131 Caroline S.S. Franca et al,, “Quantifying Timber Illegality Risk in the Brazilian Forest Frontier,” Nature Sustainability 6, no. 11 (July

31,2023): 1485-95, https://doi.org/10.1038/541893-023-01189-3.

* SCHOOL OF
5&,’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 96

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=rz4Pgg
https://www.zotero.org/google-docs/?broken=JsDvqP
https://www.zotero.org/google-docs/?broken=g7U0J3
https://www.zotero.org/google-docs/?broken=EH649p
https://www.zotero.org/google-docs/?broken=EH649p
https://www.zotero.org/google-docs/?broken=iHYNFu
https://www.zotero.org/google-docs/?broken=FqQkFX
https://www.zotero.org/google-docs/?broken=FqQkFX
https://www.zotero.org/google-docs/?broken=FqQkFX
https://www.zotero.org/google-docs/?broken=FqQkFX
https://www.globalforestwatch.org/dashboards/country/BRA/
https://www.zotero.org/google-docs/?broken=m3Z6Wu
https://www.zotero.org/google-docs/?broken=5xj9Yh
https://openknowledge.worldbank.org/server/api/core/bitstreams/fd36997e-3890-456b-b6f0-d0cee5fc191e/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/fd36997e-3890-456b-b6f0-d0cee5fc191e/content
https://www.zotero.org/google-docs/?broken=KIMRxa
https://www.zotero.org/google-docs/?broken=0GHJhS
https://www.zotero.org/google-docs/?broken=0GHJhS
https://www.zotero.org/google-docs/?broken=yiNujZ
https://www.zotero.org/google-docs/?broken=yiNujZ
https://www.zotero.org/google-docs/?broken=yiNujZ
https://www.climatepolicyinitiative.org/publication/forest-restoration-in-brazil-essential-factors-for-promoting-restoration-at-scale/
https://www.climatepolicyinitiative.org/publication/forest-restoration-in-brazil-essential-factors-for-promoting-restoration-at-scale/
https://www.zotero.org/google-docs/?broken=2Ocqk4
https://www.zotero.org/google-docs/?broken=kV4VGC
https://seeg.eco.br/wp-content/uploads/2024/07/SEEG-METHANE.pdf
https://seeg.eco.br/wp-content/uploads/2024/07/SEEG-METHANE.pdf
https://www.zotero.org/google-docs/?broken=AFycoO
https://www.zotero.org/google-docs/?broken=25zbpt
https://www.zotero.org/google-docs/?broken=JTJsiK
https://www.zotero.org/google-docs/?broken=JTJsiK
https://www.zotero.org/google-docs/?YpU8tY
https://www.zotero.org/google-docs/?YpU8tY
https://cgs.umd.edu/sites/default/files/2024-08/Overview%20of%20Methane%20Mitigation%20Policies%20in%20Global%20Key%20Emitters%20Beyond%20the%20United%20States%20%20and%20China.pdf
https://cgs.umd.edu/sites/default/files/2024-08/Overview%20of%20Methane%20Mitigation%20Policies%20in%20Global%20Key%20Emitters%20Beyond%20the%20United%20States%20%20and%20China.pdf
https://www.zotero.org/google-docs/?YpU8tY
https://www.zotero.org/google-docs/?broken=aWJtNK
https://www.zotero.org/google-docs/?broken=aWJtNK
https://www.zotero.org/google-docs/?broken=aWJtNK
https://www.gov.br/agricultura/pt-br/assuntos/noticias/brasil-ja-desenvolve-tecnicas-para-reduzir-emissao-de-metano-na-pecuaria
https://www.zotero.org/google-docs/?broken=t2ePT2
https://www.gov.br/mma/pt-br/assuntos/mudanca-do-clima/ozonio/ProgramaMetanoZero.pdf
https://www.gov.br/mma/pt-br/assuntos/mudanca-do-clima/ozonio/ProgramaMetanoZero.pdf
https://www.zotero.org/google-docs/?broken=C7sFr3
https://www.zotero.org/google-docs/?broken=7UBjdG
https://www.worldbank.org/en/news/feature/2020/09/10/with-carbon-finance-brazil-landfills-reduce-methane-emissions-and-turn-trash-into-treasure
https://www.worldbank.org/en/news/feature/2020/09/10/with-carbon-finance-brazil-landfills-reduce-methane-emissions-and-turn-trash-into-treasure
https://www.zotero.org/google-docs/?broken=Z5lJiR
https://www.zotero.org/google-docs/?broken=t2ePT2
https://www.zotero.org/google-docs/?broken=t2ePT2
https://www.zotero.org/google-docs/?broken=1Fn2YQ
https://www.gov.br/mme/pt-br/assuntos/secretarias/petroleo-gas-natural-e-biocombustiveis/renovabio-1/renovabio-ingles
https://www.gov.br/mme/pt-br/assuntos/secretarias/petroleo-gas-natural-e-biocombustiveis/renovabio-1/renovabio-ingles
https://www.zotero.org/google-docs/?broken=v9vm6H
https://www.zotero.org/google-docs/?broken=pkMdyh
https://www.zotero.org/google-docs/?broken=pkMdyh
https://www.zotero.org/google-docs/?broken=pkMdyh
https://dialogue.earth/en/business/384578-brazils-ev-market-shifts-up-a-gear-as-chinese-makers-set-up-shop/
https://dialogue.earth/en/business/384578-brazils-ev-market-shifts-up-a-gear-as-chinese-makers-set-up-shop/
https://www.zotero.org/google-docs/?broken=lR0JUb
https://www.zotero.org/google-docs/?broken=Z9lBOL
https://www.zotero.org/google-docs/?broken=Z9lBOL
https://www.ieabioenergy.com/blog/publications/status-of-biofuels-policies-and-market-deployment-in-brazil-canada-germany-sweden-and-the-united-states/
https://www.ieabioenergy.com/blog/publications/status-of-biofuels-policies-and-market-deployment-in-brazil-canada-germany-sweden-and-the-united-states/
https://www.zotero.org/google-docs/?broken=nrHkyo
https://www.zotero.org/google-docs/?broken=OnFQ0C
https://www.zotero.org/google-docs/?broken=OnFQ0C
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/energy-transition/090823-electric-vehicles-to-coexist-in-shadow-of-those-powered-by-biofuels-in-brazil
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/energy-transition/090823-electric-vehicles-to-coexist-in-shadow-of-those-powered-by-biofuels-in-brazil
https://www.zotero.org/google-docs/?broken=jrdXcG
https://www.zotero.org/google-docs/?broken=VSixDt
https://www.tdworld.com/electrification/article/21281980/brazil-kick-starts-largest-electric-highway-initiative
https://www.tdworld.com/electrification/article/21281980/brazil-kick-starts-largest-electric-highway-initiative
https://www.zotero.org/google-docs/?broken=prF8vY
https://www.zotero.org/google-docs/?broken=gEx3tI
https://www.zotero.org/google-docs/?broken=gEx3tI
https://www.zotero.org/google-docs/?broken=gEx3tI
https://www.zotero.org/google-docs/?broken=yWs2KL
https://www.zotero.org/google-docs/?broken=yWs2KL
https://www.zotero.org/google-docs/?broken=rxtOQZ
https://www.industrialenergyaccelerator.org/brazil/brazil-unveils-route-to-industrial-decarbonization-by-2050-at-cop28/
https://www.zotero.org/google-docs/?broken=rkeVvy
https://www.zotero.org/google-docs/?broken=P2dg1K
https://www.zotero.org/google-docs/?broken=P2dg1K
https://www.zotero.org/google-docs/?broken=P2dg1K
https://www.zotero.org/google-docs/?broken=IPrqHZ
https://www.zotero.org/google-docs/?broken=IPrqHZ
https://www.zotero.org/google-docs/?broken=IPrqHZ
https://www.zotero.org/google-docs/?broken=IPrqHZ
https://www.zotero.org/google-docs/?broken=IPrqHZ
https://greenfinancelac.org/es/recursos/novedades/brasil-nuevas-politicas-publicas-de-eficiencia-energetica-industrial/
https://greenfinancelac.org/es/recursos/novedades/brasil-nuevas-politicas-publicas-de-eficiencia-energetica-industrial/
https://www.zotero.org/google-docs/?broken=F5t6oT
https://www.zotero.org/google-docs/?broken=jDoM33
https://www.zotero.org/google-docs/?broken=jDoM33
https://www.zotero.org/google-docs/?broken=jDoM33
https://www.zotero.org/google-docs/?broken=jDoM33
https://doi.org/10.1038/s41893-023-01189-3
https://www.zotero.org/google-docs/?broken=jDoM33

132 Marina Piatto et al., “Extracdo ilegal de madeira aumentou 19% na Amazénia,” Imazon (blog), October 16, 2024, https://imazon.org.
br/imprensa/extracao-ilegal-de-madeira-aumentou-19-na-amazonia/.

13 Marina Piatto et al., “Extracdo ilegal de madeira aumentou 19% na Amazdnia,” Imazon (blog), October 16, 2024,

134 Jodo Mourao and Clarissa Gandour, “Fighting Deforestation in the Amazon: Strategic Coordination and Priorities for Federal

and State Governments,” Climate Policy Initiative, May 5, 2023, https://www.climatepolicyinitiative.org/publication/fighting-deforesta-
tion-in-the-amazon-strategic-coordination-and-priorities-for-federal-and-state-governments/.

135 Marina Piatto et al., “Extracdo ilegal de madeira aumentou 19% na Amazdnia,” Imazon (blog), October 16, 2024,

136 Jodo Mourao and Clarissa Gandour, “Fighting Deforestation in the Amazon: Strategic Coordination and Priorities for Federal and

State Governments,” Climate Policy Initiative, May 5, 2023.

137 “TNC Praises Brazil's First State-Wide Cattle Traceability Program Committed to Reducing Emissions and Preventing Deforestation,”

The Nature Conservancy, December 1, 2023, https://www.nature.org/en-us/newsroom/brazil-first-statewide-cattle-traceability-program/.

138 “TNC Praises Brazil’s First State-Wide Cattle Traceability Program Committed to Reducing Emissions and Preventing Deforestation,”
The Nature Conservancy, December 1, 2023.

139 “TNC Praises Brazil’s First State-Wide Cattle Traceability Program Committed to Reducing Emissions and Preventing Deforestation,”
The Nature Conservancy, December 1, 2023.

140 Johannes Gutschow and Mika Pfliiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
141 Patrick R O’'Rourke et al,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

142 Service Government of Canada, “Greenhouse Gas Sources and Sinks in Canada: Executive Summary 2024,” 2024, https://www.canada.
ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/sources-sinks-executive-summary-2024.html.

143 Government of Canada, “Canada’s 2021 Nationally Determined Contribution under the Paris Agreement,” 2021, https://unfccc.int/sites/
default/files/NDC/2022-06/Canada%27s%20Enhanced%20NDC%20Submissionl FINAL%20EN.pdf.

144 Canada, “Canadian Net-Zero Emissions Accountability Act.S. C. 2021. Ch. 22,” 2021, https://laws-lois.justice.gc.ca/PDF/C-19.3.pdf.
145 Johannes Giitschow and Mika Pfliiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.

146 “Canada - Policies & Action,” Climate Action Tracker, 2024, https://climateactiontracker.org/countries/canada/policies-action/.

147 Government of Canada, “Faster and Further: Canada’s Methane Strategy,” 2022, https://www.canada.ca/en/services/environment/
weather/climatechange/climate-plan/reducing-methane-emissions/faster-further-strategy.html.

148 Eric Grenier, “Poll Tracker,” CBC News, 2024, https://newsinteractives.chc.ca/elections/poll-tracker/canada/.

149 Stephanie Taylor, “‘He Understands Canadians”: Inside What ‘Axe the Tax’ Means to Poilievre’s Supporters,” CTV News, 2024, https://
www.ctvnews.ca/politics/he-understands-canadians-inside-what-axe-the-tax-means-to-poilievre-s-supporters-1.6822969.

150 “pathways Tracker Dashboard - Overview,” 440 Megatonnes by the Canadian Climate Institute, 2024, https://dashboard.440mega-
tonnes.ca/? ga=2.192900770.906882257.1699461623-952442255.1699288574&_gl=1*1w78in1*_gcl_au*MjAyMzk4NzkwMi4xNjk5Mig4N-
Tc0*_ga*OTUYNDQyYMjUL1L{E20TkyODgINzQ.* ga DVTXOHL4Z5*MTY50TQ2MTYyMy4zL{EUMTY50TQ2MTkxOC4wWL{AUMA. . .#/.

151 CAPP, “Energy and the Canadian Economy,” Canadian Association of Petroleum Producers (CAPP), 2024, https://www.capp.ca/en/
our-priorities/energy-and-the-canadian-economy/.

152 Government of Canada, “News Release: Minister Guilbeault Announces Canada’s Draft Methane Regulations to Support Cleaner Energy
and Climate Action,” 2023, https://www.canada.ca/en/environment-climate-change/news/2023/12/minister-guilbeault-announces-cana-
das-draft-methane-regulations-to-support-cleaner-energy-and-climate-action.html.

153 Jonathan Arnold et al,, “Canada’s Qil and Gas Sector, the Road to Net Zero and Regional Fairness,” Canadian Climate Institute, 2023.
154 Johannes Giitschow and Mika Pfliiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
155 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

156 patrick R O’Rourke et al., “CEDSV_2021_02_05 Release Emissions Data”, Zenodo, 2021.

157 “NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS), accessed November 5, 2024.

158 Government of Canada, “Reducing Methane Emissions from Canada’s Oil and Gas Sector: Discussion Paper,” March 25, 2022, https://
www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/consultation-reducing-meth-
ane-emissions-oil-gas-sector.html.

15 Anna Geddes, Laura Cameron, and Claire O'Manique, “Ending Canadian Domestic Public Financing for Fossil Fuels” (International Insti-
tute for Sustainable Development (lISD), 2024), https://www.iisd.org/system/files/2024-06/ending-canadian-public-financing-fossil-fuels.

pdf.

160 Government of Canada, “Carbon Capture, Utilization, and Storage (CCUS) Investment Tax Credit (ITC),” 2024, https://www.canada.ca/
en/revenue-agency/services/tax/businesses/topics/corporations/business-tax-credits/clean-economy-itc/carbon-capture-itc.html.

SCHOOL OF
‘;’:/{,yfﬁ&‘; PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 97

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=AtM1Ty
https://www.zotero.org/google-docs/?broken=AtM1Ty
https://www.zotero.org/google-docs/?broken=AtM1Ty
https://imazon.org.br/imprensa/extracao-ilegal-de-madeira-aumentou-19-na-amazonia/
https://imazon.org.br/imprensa/extracao-ilegal-de-madeira-aumentou-19-na-amazonia/
https://www.zotero.org/google-docs/?broken=HMfibc
https://www.zotero.org/google-docs/?broken=TiT6VP
https://www.zotero.org/google-docs/?broken=TiT6VP
https://www.zotero.org/google-docs/?broken=TiT6VP
https://www.zotero.org/google-docs/?broken=AtM1Ty
https://www.zotero.org/google-docs/?broken=AtM1Ty
https://www.zotero.org/google-docs/?broken=VUPjll
https://www.zotero.org/google-docs/?broken=VUPjll
https://www.climatepolicyinitiative.org/publication/fighting-deforestation-in-the-amazon-strategic-coordination-and-priorities-for-federal-and-state-governments/
https://www.climatepolicyinitiative.org/publication/fighting-deforestation-in-the-amazon-strategic-coordination-and-priorities-for-federal-and-state-governments/
https://www.zotero.org/google-docs/?broken=ZD1itZ
https://www.zotero.org/google-docs/?broken=H1Tnet
https://www.zotero.org/google-docs/?broken=H1Tnet
https://www.zotero.org/google-docs/?broken=H1Tnet
https://www.zotero.org/google-docs/?broken=AtM1Ty
https://www.zotero.org/google-docs/?broken=AtM1Ty
https://www.zotero.org/google-docs/?broken=VUPjll
https://www.zotero.org/google-docs/?broken=VUPjll
https://www.zotero.org/google-docs/?broken=0nt4Vf
https://www.zotero.org/google-docs/?broken=0nt4Vf
https://www.nature.org/en-us/newsroom/brazil-first-statewide-cattle-traceability-program/
https://www.zotero.org/google-docs/?broken=I6NL7S
https://www.zotero.org/google-docs/?broken=0nt4Vf
https://www.zotero.org/google-docs/?broken=0nt4Vf
https://www.zotero.org/google-docs/?broken=0nt4Vf
https://www.zotero.org/google-docs/?broken=0nt4Vf
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=dR18yc
https://www.zotero.org/google-docs/?broken=RKIzqK
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/sources-sinks-executive-summary-2024.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/sources-sinks-executive-summary-2024.html
https://www.zotero.org/google-docs/?broken=I6jp5m
https://www.zotero.org/google-docs/?broken=2F3foh
https://unfccc.int/sites/default/files/NDC/2022-06/Canada%27s%20Enhanced%20NDC%20Submission1_FINAL%20EN.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/Canada%27s%20Enhanced%20NDC%20Submission1_FINAL%20EN.pdf
https://www.zotero.org/google-docs/?broken=YJCyby
https://www.zotero.org/google-docs/?broken=McUld8
https://www.zotero.org/google-docs/?broken=McUld8
https://laws-lois.justice.gc.ca/PDF/C-19.3.pdf
https://www.zotero.org/google-docs/?broken=McUld8
https://www.zotero.org/google-docs/?broken=hBy9mR
https://www.zotero.org/google-docs/?26udGF
https://climateactiontracker.org/countries/canada/policies-action/
https://www.zotero.org/google-docs/?Boiai4
https://www.zotero.org/google-docs/?broken=Cp8kqX
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/reducing-methane-emissions/faster-further-strategy.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/reducing-methane-emissions/faster-further-strategy.html
https://www.zotero.org/google-docs/?broken=2EEwsG
https://www.zotero.org/google-docs/?broken=TNZnvD
https://www.zotero.org/google-docs/?broken=TNZnvD
https://newsinteractives.cbc.ca/elections/poll-tracker/canada/
https://www.zotero.org/google-docs/?broken=fmQYOf
https://www.zotero.org/google-docs/?broken=C53BHX
https://www.ctvnews.ca/politics/he-understands-canadians-inside-what-axe-the-tax-means-to-poilievre-s-supporters-1.6822969
https://www.ctvnews.ca/politics/he-understands-canadians-inside-what-axe-the-tax-means-to-poilievre-s-supporters-1.6822969
https://www.zotero.org/google-docs/?broken=FL7FuT
https://www.zotero.org/google-docs/?broken=8G34oS
https://www.zotero.org/google-docs/?broken=qBRyru
https://www.capp.ca/en/our-priorities/energy-and-the-canadian-economy/
https://www.capp.ca/en/our-priorities/energy-and-the-canadian-economy/
https://www.zotero.org/google-docs/?broken=fKp3re
https://www.zotero.org/google-docs/?broken=fKp3re
https://www.canada.ca/en/environment-climate-change/news/2023/12/minister-guilbeault-announces-canadas-draft-methane-regulations-to-support-cleaner-energy-and-climate-action.html
https://www.canada.ca/en/environment-climate-change/news/2023/12/minister-guilbeault-announces-canadas-draft-methane-regulations-to-support-cleaner-energy-and-climate-action.html
https://www.zotero.org/google-docs/?broken=X3QIsW
https://www.zotero.org/google-docs/?broken=Mr6A1o
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=tdj46I
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/consultation-reducing-methane-emissions-oil-gas-sector.html
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/consultation-reducing-methane-emissions-oil-gas-sector.html
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/consultation-reducing-methane-emissions-oil-gas-sector.html
https://www.iisd.org/system/files/2024-06/ending-canadian-public-financing-fossil-fuels.pdf
https://www.iisd.org/system/files/2024-06/ending-canadian-public-financing-fossil-fuels.pdf
https://www.zotero.org/google-docs/?broken=pCeF1i
https://www.canada.ca/en/revenue-agency/services/tax/businesses/topics/corporations/business-tax-credits/clean-economy-itc/carbon-capture-itc.html
https://www.canada.ca/en/revenue-agency/services/tax/businesses/topics/corporations/business-tax-credits/clean-economy-itc/carbon-capture-itc.html
https://www.zotero.org/google-docs/?broken=7Mtwoa

161 Jonathan Arnold et al,, “Canada’s Oil and Gas Sector, the Road to Net Zero and Regional Fairness,” Canadian Climate Institute, 2023.

162 Service Government of Canada, “Options to Cap and Cut Oil and Gas Sector Greenhouse Gas Emissions to Achieve 2030 Goals and

Net-Zero by 2050 - Discussion Document,” 2022, https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/
oil-gas-emissions-cap/options-discussion-paper.html.

163 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

164 “Canada’s to-Do List,” Canadian Renewable Energy Association (blog), accessed October 25, 2024, https://renewablesassociation.
ca/2050-vision/canadas-to-do-List/.

165 Sarah McBain, Chandan Bhardwaj, and Adam Thorn, “Zero X 2040: Canada’s Pathway to Net-Zero for Medium and Heavy-Du-
ty Trucks and Buses. Part 2: Charging and Refuelling Infrastructure”, Pembina Institute, 2023, https://www.pembina.org/reports/ze-
rox2040-strategy-infrastructure.pdf.

166 Chandan Bhardwaj, Sarah McBain, and Adam Thorn, “Zero X 2040: Canada’s Pathway to Net-Zero for Medium and Heavy-Duty
Trucks and Buses. Part 1: Zero-Emission Vehicles”, Pembina Institute, 2023, https://www.pembina.org/reports/zerox2040-strategy-vehicles.
pdf.

167

Ross Linden-Fraser, “How Can Canada Cut Emissions from Heavy Industry?,” 440 Megatonnes by the Canadian Climate Institute,
2024, https://440megatonnes.ca/insight/how-can-canada-cut-emissions-from-heavy-industry/.

168 Felix Whitton et al., “Decarbonizing Industry in Canada and the G7”, Clean Energy Canada, 2023, https://cleanenergycanada.org/

wp-content/uploads/2023/05/WhitePaper-CanadaG7Heavylndustry-v4.pdf.

169

Felix Whitton et al,, “Decarbonizing Industry in Canada and the G7”, Clean Energy Canada, 2023.

170 Anna Kuteleva and Justin Leifso, “Contested Crude: Multiscalar Identities, Conflicting Discourses, and Narratives of Oil Production in

Canada,” Energy Research & Social Science 70 (December 1, 2020): 101672, https://doi.org/10.1016/].erss.2020.101672.

171

Job Bank - Government of Canada, “Saskatchewan Sector Profile: Mining, Quarrying, and Oil and Gas,” 2023, http://www.jobbank.
gc.ca/contentjmr.xhtml.

172 Weimin Wang, “The Oil and Gas Sector in Canada: A Year after the Start of the Pandemic,” Statistics Canada, July 28, 2021, https://

www150.statcan.gc.ca/nl/pub/36-28-0001/2021007/article/00003-eng.htm.

173 Antonina Scheer et al,, “Whose Jobs Face Transition Risk in Alberta? Understanding Sectoral Employment Precarity in an Qil-Rich
Canadian Province,” Climate Policy 22, no. 8 (September 14, 2022): 1016-32, https://doi.org/10.1080/14693062.2022.2086843.

174

Government of Saskatchewan, “Accelerated Site Closure Program (ASCP),” Energy and Resources Service Desk, 2023, https:/www.
saskatchewan.ca/business/agriculture-natural-resources-and-industry/oil-and-gas/accelerated-site-closure-program.

75 lan Hussey and Mitchell Pawluk, “A Job Creation Strategy for Energy Transition in Alberta” (Parkland Institute, 2023), https://assets.

nationbuilder.com/parklandinstitute/pages/2027/attachments/original/1675293391/No_Worker_Left _Behind.pdf?1675293391.

176

Government of Canada, “Canadian Sustainable Jobs Act” (Jusitice Laws Website, June 20, 2024), https://lois-laws.justice.gc.ca/eng/
acts/C-23.25/FullText.html.

177 Government of Canada, Canada Energy Regulator, “CER - Market Snapshot: Overcoming the Challenges of Powering Canada’s off-
Grid Communities,” October 3, 2018, https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2018/market-snap-
shot-overcoming-challenges-powering-canadas-off-grid-communities.html.

178 Emily He, “Funding the Territories in Energy Transition,” Pembina Institute, March 25, 2024, https://www.pembina.org/blog/fund-
ing-territories-energy-transition.

179 Brandon Nguyen, “Challenges Facing Renewable Energy in Northern Canada,” Kleinman Center for Energy Policy (blog), April 23,

2020, https://kleinmanenergy.upenn.edu/commentary/blog/challenges-facing-renewable-energy-in-northern-canada/.

180 Michelle Allan and Alex Brockman, “Ontario Promises to Add 5 More First Nations to Power Grid, End Reliance on Diesel,” CBC

News, April 3, 2024, https://www.chc.ca/news/canada/thunder-bay/ontario-promises-to-add-5-more-first-nations-to-power-grid-end-reli-
ance-on-diesel-1.7162604.

181 Government of Canada - Canada Energy Regulator, “CER - Provincial and Territorial Energy Profiles - Ontario,” September 10, 2024,
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-territorial-energy-pro-
files-ontario.html#.

182 Government of Canada - Canada Energy Regulator (CER), “Market Snapshot: Clean Energy Projects in Remote Indigenous and Northern
Communities,” November 24, 2023, https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2023/market-snap-
shot-clean-energy-projects-remote-indigenous-northern-communities.html.

18 Government of Canada, “Zero-Emission Vehicles Incentives,” 2024, https://www.canada.ca/en/services/transport/zero-emission-vehi-
cles/zero-emission-vehicles-incentives.html.

184 Stephanie Brinley, “Market Share of EVs Rises More Quickly in Canada than in US,” S&P Global, June 28, 2024, https://www.spglobal.
com/mobility/en/research-analysis/electric-vehicle-growth-canada-usa.html.

* SCHOOL OF
5&,’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 98

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=GiY73F
https://www.zotero.org/google-docs/?broken=ffIBJE
https://www.zotero.org/google-docs/?broken=ffIBJE
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/oil-gas-emissions-cap/options-discussion-paper.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/oil-gas-emissions-cap/options-discussion-paper.html
https://www.zotero.org/google-docs/?broken=YZFyt0
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=LDaO5W
https://www.zotero.org/google-docs/?broken=LDaO5W
https://www.zotero.org/google-docs/?broken=LDaO5W
https://renewablesassociation.ca/2050-vision/canadas-to-do-list/
https://renewablesassociation.ca/2050-vision/canadas-to-do-list/
https://www.zotero.org/google-docs/?broken=LDaO5W
https://www.zotero.org/google-docs/?broken=0mbT1Z
https://www.zotero.org/google-docs/?broken=0mbT1Z
https://www.pembina.org/reports/zerox2040-strategy-infrastructure.pdf
https://www.pembina.org/reports/zerox2040-strategy-infrastructure.pdf
https://www.zotero.org/google-docs/?broken=LcnCOu
https://www.zotero.org/google-docs/?broken=nrkqRw
https://www.zotero.org/google-docs/?broken=nrkqRw
https://www.zotero.org/google-docs/?broken=nrkqRw
https://www.pembina.org/reports/zerox2040-strategy-vehicles.pdf
https://www.pembina.org/reports/zerox2040-strategy-vehicles.pdf
https://www.zotero.org/google-docs/?broken=8lnONT
https://www.zotero.org/google-docs/?mg2xCJ
https://www.zotero.org/google-docs/?mg2xCJ
https://440megatonnes.ca/insight/how-can-canada-cut-emissions-from-heavy-industry/
https://www.zotero.org/google-docs/?FN2wr7
https://www.zotero.org/google-docs/?broken=Tp2srK
https://cleanenergycanada.org/wp-content/uploads/2023/05/WhitePaper-CanadaG7HeavyIndustry-v4.pdf
https://cleanenergycanada.org/wp-content/uploads/2023/05/WhitePaper-CanadaG7HeavyIndustry-v4.pdf
https://www.zotero.org/google-docs/?broken=E9Ikjz
https://www.zotero.org/google-docs/?broken=SezF3Q
https://doi.org/10.1016/j.erss.2020.101672
http://www.jobbank.gc.ca/contentjmr.xhtml
http://www.jobbank.gc.ca/contentjmr.xhtml
https://www150.statcan.gc.ca/n1/pub/36-28-0001/2021007/article/00003-eng.htm
https://www150.statcan.gc.ca/n1/pub/36-28-0001/2021007/article/00003-eng.htm
https://doi.org/10.1080/14693062.2022.2086843
https://www.saskatchewan.ca/business/agriculture-natural-resources-and-industry/oil-and-gas/accelerated-site-closure-program
https://www.saskatchewan.ca/business/agriculture-natural-resources-and-industry/oil-and-gas/accelerated-site-closure-program
https://assets.nationbuilder.com/parklandinstitute/pages/2027/attachments/original/1675293391/No_Worker_Left_Behind.pdf?1675293391
https://assets.nationbuilder.com/parklandinstitute/pages/2027/attachments/original/1675293391/No_Worker_Left_Behind.pdf?1675293391
https://lois-laws.justice.gc.ca/eng/acts/C-23.25/FullText.html
https://lois-laws.justice.gc.ca/eng/acts/C-23.25/FullText.html
https://www.zotero.org/google-docs/?EE9JLf
https://www.zotero.org/google-docs/?EE9JLf
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2018/market-snapshot-overcoming-challenges-powering-canadas-off-grid-communities.html
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2018/market-snapshot-overcoming-challenges-powering-canadas-off-grid-communities.html
https://www.zotero.org/google-docs/?EE9JLf
https://www.zotero.org/google-docs/?rL5Uyc
https://www.pembina.org/blog/funding-territories-energy-transition
https://www.pembina.org/blog/funding-territories-energy-transition
https://www.zotero.org/google-docs/?rL5Uyc
https://www.zotero.org/google-docs/?GnNqVE
https://www.zotero.org/google-docs/?GnNqVE
https://www.zotero.org/google-docs/?GnNqVE
https://www.zotero.org/google-docs/?GnNqVE
https://kleinmanenergy.upenn.edu/commentary/blog/challenges-facing-renewable-energy-in-northern-canada/
https://www.zotero.org/google-docs/?GnNqVE
https://www.zotero.org/google-docs/?5Ysnwc
https://www.zotero.org/google-docs/?5Ysnwc
https://www.cbc.ca/news/canada/thunder-bay/ontario-promises-to-add-5-more-first-nations-to-power-grid-end-reliance-on-diesel-1.7162604
https://www.cbc.ca/news/canada/thunder-bay/ontario-promises-to-add-5-more-first-nations-to-power-grid-end-reliance-on-diesel-1.7162604
https://www.zotero.org/google-docs/?5Ysnwc
https://www.zotero.org/google-docs/?B6nvHQ
https://www.zotero.org/google-docs/?B6nvHQ
https://www.zotero.org/google-docs/?B6nvHQ
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-territorial-energy-profiles-ontario.html
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-territorial-energy-profiles-ontario.html
https://www.zotero.org/google-docs/?B6nvHQ
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2023/market-snapshot-clean-energy-projects-remote-indigenous-northern-communities.html
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2023/market-snapshot-clean-energy-projects-remote-indigenous-northern-communities.html
https://www.canada.ca/en/services/transport/zero-emission-vehicles/zero-emission-vehicles-incentives.html
https://www.canada.ca/en/services/transport/zero-emission-vehicles/zero-emission-vehicles-incentives.html
https://www.spglobal.com/mobility/en/research-analysis/electric-vehicle-growth-canada-usa.html
https://www.spglobal.com/mobility/en/research-analysis/electric-vehicle-growth-canada-usa.html

185 “Site C Clean Energy Project - Project Overview,” British Columbia Hydro, 2023, https://www.sitecproject.com/overview.

18 Honggiao Liu et al,, “The Carbon Brief Profile: China,” Carbon Brief, November 30, 2023, https://interactive.carbonbrief.org/the-carbon-
brief-profile-china/index.html.

187 Johannes Giitschow and Mika Pfliger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
188 patrick R O'Rourke et al., “CEDS V_2021_02_05 Release Emission Data”, Zenodo, 2021.

18 Johannes Giitschow and Mika Pfliger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
190 Ministry of Ecology and Environment (MEE), “China First NDC (Updated Submission),” 2022, https://unfccc.int/documents/497393.

191 Honggiao Liu et al,, “The Carbon Brief Profile: China,” Carbon Brief, November 30, 2023, https://interactive.carbonbrief.org/the-carbon-
brief-profile-china/index.html.

192 Government of China, “In the First Three Quarters, the Country’s Renewable Energy Power Generation Reached 2.51 Trillion kWh, an
Increase of More than 20% Year-on-Year,” 2024, https://www.gov.cn/lianbo/bumen/202410/content 6984154.htm.

193 Lauri Myllyvirta, “Analysis: China’s CO2 Falls 1% in Q2 2024 in First Quarterly Drop since Covid-19,” Carbon Brief, 2024, https://www.
carbonbrief.org/analysis-chinas-co2-falls-1-in-q2-2024-in-first-quarterly-drop-since-covid-19/.

194 Ministry of Ecology and Environment (MEE), “Notice from the Ministry of Ecology and Environment and 11 Other Departments on Issuing
the Action Plan for Methane Emission Control,” 2023, https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202311/t20231107_1055437.html.

195 National Development and Resource Commission (NDRC), “ Notice on Establishing a Coal Power Capacity Pricing Mechanism,” 2023,
https://www.ndrc.gov.cn/xwdt/tzgg/202311/t20231110 1361899.html.

19 National Development and Resource Commission (NDRC), “Basic Rules for Electricity Spot Market (Trial Implementation),” 2023,
https://www.ndrc.gov.cn/xxgk/zcfb/ghxwi/202309/P020230915357678894853.pdf.

197 National Development and Resource Commission (NDRC), “Notice on Issuing the “Action Plan for Low-Carbon Transformation of Coal-
fired Power (2024-2027)" (Fagaihuanzi [2024] No. 894),” 2024, https://www.ndrc.gov.cn/xxgk/zcfb/tz/202407/t20240715_1391663.html.

198 General Office of the State Council, “Notice of the General Office of the State Council on the Issuance of the Work Plan for Acceler-
ating the Construction of a Double Carbon Emissions Control System,” July 30, 2024, https://www.gov.cn/zhengce/content/202408/con-
tent_6966079.htm.

199 Lauri Myllyvirta, “Analysis: China’s CO2 Falls 1% in Q2 2024 in First Quarterly Drop since Covid-19,” Carbon Brief, 2024.

200 National Development and Reform Commission, “Notice on the Nationwide Coal-Fired Power Unit Transformation and Upgrading of
Coal-Fired Power Units (No.1519),” 2021, https://www.ndrc.gov.cn/xxgk/zcfb/tz/202111/t20211103 1302856 _ext.html.

201 Lin Shuijing, “By 2027, All Existing Coal-Fired Power Units Will Be ‘Completely Modified’. Coal-Fired Power Unit Flexibility Transforma-
tion Has a New Goal,” People’s Daily, 2023, 10th edition, http://paper.people.com.cn/zgnyb/html/2024-03/25/content 26049870.htm.

202 jiang Lin et al,, “Large Balancing Areas and Dispersed Renewable Investment Enhance Grid Flexibility in a Renewable-Dominant Power
System in China,” iScience 25, no. 2 (February 18, 2022): 103749, https://doi.org/10.1016/].isci.2022.103749.

203 Fritz Kahrl and Jiang Lin, “Changing Economics of China’s Power System Suggest That Batteries and Renewables May Be a Lower Cost
Way to Meet Peak Demand Growth than Coal,” iScience 27, no. 2 (February 16, 2024): 108975, https://doi.org/10.1016/].isci.2024.108975.

204 Johannes Giitschow and Mika Pfliger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.

205 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.
2

=3

¢ Patrick R O'Rourke et al.,, “CEDSV_2021_02_05 Release Emissions Data”, Zenodo, 2021.
207 “NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS), accessed November 5, 2024.
208 Data sources: China Electricity Council, National Energy Administration

209 National Energy Administration (NEA), “The National Energy Administration Released National Power Industry Statistics from January
to September 2024,” 2024, https://www.nea.gov.cn/2024-10/21/c_1212405574.htm.

219 Data source: China Electricity Council
211 Data source: CEC

212 Global Energy Monitor, “Global Coal Plant Tracker,” Global Energy Monitor (GEM) (blog), April 11, 2024, https://globalenergymonitor.
org/projects/global-coal-plant-tracker/.

213 Fritz Kahrl and Jiang Lin, “Changing Economics of China’s Power System Suggest That Batteries and Renewables May Be a Lower Cost
Way to Meet Peak Demand Growth than Coal.”

214 patrick R O’'Rourke et al,, “CEDS V_2021_02_05 Release Emission Data”, Zenodo, 2021.

215 “China: Construction Outlook,” Oxford Economics, March 28, 2024, https://www.oxfordeconomics.com/resource/china-construc-
tion-outlook/.

216 Lauri Myllyvirta, “Analysis: China’s CO2 Falls 1% in Q2 2024 in First Quarterly Drop since Covid-19,” Carbon Brief, August 8, 2024.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 99

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.sitecproject.com/overview
https://interactive.carbonbrief.org/the-carbon-brief-profile-china/index.html
https://interactive.carbonbrief.org/the-carbon-brief-profile-china/index.html
https://www.zotero.org/google-docs/?broken=x85j2q
https://unfccc.int/documents/497393
https://www.zotero.org/google-docs/?broken=DhgMK8
https://www.zotero.org/google-docs/?broken=DhgMK8
https://www.zotero.org/google-docs/?broken=DhgMK8
https://interactive.carbonbrief.org/the-carbon-brief-profile-china/index.html
https://interactive.carbonbrief.org/the-carbon-brief-profile-china/index.html
https://www.gov.cn/lianbo/bumen/202410/content_6984154.htm
https://www.carbonbrief.org/analysis-chinas-co2-falls-1-in-q2-2024-in-first-quarterly-drop-since-covid-19/
https://www.carbonbrief.org/analysis-chinas-co2-falls-1-in-q2-2024-in-first-quarterly-drop-since-covid-19/
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202311/t20231107_1055437.html
https://www.ndrc.gov.cn/xwdt/tzgg/202311/t20231110_1361899.html
https://www.ndrc.gov.cn/xxgk/zcfb/ghxwj/202309/P020230915357678894853.pdf
https://www.ndrc.gov.cn/xxgk/zcfb/tz/202407/t20240715_1391663.html
https://www.zotero.org/google-docs/?broken=zKJqfW
https://www.zotero.org/google-docs/?broken=zKJqfW
https://www.gov.cn/zhengce/content/202408/content_6966079.htm
https://www.gov.cn/zhengce/content/202408/content_6966079.htm
https://www.ndrc.gov.cn/xxgk/zcfb/tz/202111/t20211103_1302856_ext.html
http://paper.people.com.cn/zgnyb/html/2024-03/25/content_26049870.htm
https://doi.org/10.1016/j.isci.2022.103749
https://doi.org/10.1016/j.isci.2024.108975
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=tdj46I
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.nea.gov.cn/2024-10/21/c_1212405574.htm
https://globalenergymonitor.org/projects/global-coal-plant-tracker/
https://globalenergymonitor.org/projects/global-coal-plant-tracker/
https://www.zotero.org/google-docs/?broken=2hTWVt
https://www.zotero.org/google-docs/?broken=2hTWVt
https://www.oxfordeconomics.com/resource/china-construction-outlook/
https://www.oxfordeconomics.com/resource/china-construction-outlook/
https://www.zotero.org/google-docs/?broken=2hTWVt
https://www.zotero.org/google-docs/?broken=sGx9mk

217 Xinyi Shen and Belinda Schape, “Turning Point: China Permitted No New Coal-Based Steel Projects in H1 2024 as Policies Drive Decar-
bonisation,” Centre for Research on Energy and Clean Air, July 11, 2024, https://energyandcleanair.org/publication/turning-point-china-
permitted-no-new-coal-based-steel-projects-in-h1-2024-as-policies-drive-decarbonisation/.

218 Xinyi Shen and Belinda Schape, “Turning Point: China Permitted No New Coal-Based Steel Projects in H1 2024 as Policies Drive Decar-
bonisation,” Centre for Research on Energy and Clean Air, July 11, 2024.

219 Lauri Myllyvirta, “Analysis: China’s CO2 Falls 1% in Q2 2024 in First Quarterly Drop since Covid-19,” Carbon Brief, August 8, 2024.

220 Gao Hanbo, “China Industrial Park Green and Low-Carbon Development Report (2023)” Released,” Tsinghua University School of Envi-
ronment, 2023, https://www.env.tsinghua.edu.cn/info/1129/8369.htm.

221 patrick R O’Rourke et al., “CEDS V_2021_02_05 Release Emission Data”, Zenodo, 2021.
222 Patrick R O’'Rourke et al,, “CEDS V_2021_02_05 Release Emission Data”, Zenodo, 2021.

223 Wei Liu, Toby S. James, and Caixia Man, “Governance and Public Administration in China,” Policy Studies 43, no. 3 (May 4, 2022): 387-402,
https://doi.org/10.1080/01442872.2022.2054091.

224 Genia Kostka and Jonas Nahm, “Central-Local Relations: Recentralization and Environmental Governance in China,” The China Quar-
terly 231 (2017): 567-82, https://doi.org/10.1017/50305741017001011.

225 Hongtao Yiand Shuai Cao, “Climate Governance and Quasi-Federalism in China,” in Climate Governance and Federalism: A Forum of
Federations. Comparative Policy Analysis, ed. Alan Fenna, Joana Setzer, and Sébastien Jodoin (Cambridge: Cambridge University Press,
2023), 86-108, https://doi.org/10.1017/9781009249676.006.

226 Ministry of Ecology and Environment (MEE), “UN Climate Action Summit: China’s Position and Action,” 2019, https://english.mee.gov.cn/
News_service/news_release/201909/t20190917 734051.shtml.

227 The General Office of the State Council, “Work Plan on ‘Zero-Waste City’ Pilot Program in China,” December 29, 2018, https.//www.mee.
gov.cn/home/ztbd/2020/wfcsjssdgz/dcsi/wfcszcwj/201906/P020190606505202335490.pdf.

228 Tan Weiyun, “District Accelerating Efforts to Build ‘Zero Waste City,”” Shine, October 18, 2023, https://www.shine.cn/feature/dis-
trict/2310187633/.

229 Mengye Zhu et al., “U.S.-China Collaboration on the Circular Economy,” 2023, https://cgs.umd.edu/sites/default/files/2023-06/file
CGS_Circular%20Economy_6.2.pdf.

230 Xiaoying You, “Explainer: Why China’s Provinces Are so Important for Action on Climate Change,” Carbon Brief, October 10, 2022,
https://www.carbonbrief.org/explainer-why-chinas-provinces-are-so-important-for-action-on-climate-change/.

231 Chengying Yang, Mingming Li, and Dianyi Zhou, “Energy Assessment in Rural Regions of China with Various Scenarios: Historical-to-Fu-
turistic,” Energy 302 (September 1, 2024): 131894, https://doi.org/10.1016/j.energy.2024.131894.

232 Xiaoying You, “Explainer: Why China’s Provinces Are so Important for Action on Climate Change,” Carbon Brief, October 10, 2022.
233 Xiaoying You, “Explainer: Why China’s Provinces Are so Important for Action on Climate Change,” Carbon Brief, October 10, 2022.
234 Johannes Giitschow and Mika Pfliger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
235 Patrick R O'Rourke et al., “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

236 patrick R O’Rourke et al,, “CEDSV_2021_02_05 Release Emissions Data”, Zenodo, 2021.

237 Government of India, “India’s Updated First Nationally Determined Contribution Under Paris Agreement,” 2021, https://unfccc.int/sites/
default/files/NDC/2022-08/India%20Updated%20First%20Nationally%20Determined%20Contrib.pdf.

238 Ministry of Environment, Forest and Climate Change, “Net Zero Emissions Target,” 2023, https://pib.gov.in/pib.gov.in/Pressreleaseshare.
aspx?PRID=1945472.

239 Navroz K. Dubash, “The Politics of Climate Change in India: Narratives of Equity and Co-Benefits,” WIREs Climate Change 4, no. 3 (2013):
191-201, https://doi.org/10.1002/wcc.210.

249 International Monetary Fund, “World Economic Outlook (October 2024) - GDP, Current Prices,” International Monetary Fund, October
2024, https://www.imf.org/external/datamapper/NGDPD@WEO.

241 World Bank Group, “India Overview,” World Bank, 2024, https://www.worldbank.org/en/country/india/overview.
242 \World Bank Group, “India Overview,” World Bank, 2024.

243 World Bank Group, “India Overview,” World Bank, 2024.

244 Global Energy Monitor, “Global Coal Plant Tracker,” Global Energy Monitor (GEM) (blog), April 11, 2024,

245

Government of India, “India’s Updated First Nationally Determined Contribution Under Paris Agreement,” 2021.

246 Government of India, “National Hydrogen Mission,” 2023, https://static.pib.gov.in/WriteReadData/specificdocs/documents/2023/jan/
doc2023110150801.pdf.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 100

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=EVWsjS
https://www.zotero.org/google-docs/?broken=EVWsjS
https://energyandcleanair.org/publication/turning-point-china-permitted-no-new-coal-based-steel-projects-in-h1-2024-as-policies-drive-decarbonisation/
https://energyandcleanair.org/publication/turning-point-china-permitted-no-new-coal-based-steel-projects-in-h1-2024-as-policies-drive-decarbonisation/
https://www.zotero.org/google-docs/?broken=EVWsjS
https://www.zotero.org/google-docs/?broken=El2i9h
https://www.zotero.org/google-docs/?broken=El2i9h
https://www.zotero.org/google-docs/?broken=oYmaRk
https://www.env.tsinghua.edu.cn/info/1129/8369.htm
https://doi.org/10.1080/01442872.2022.2054091
https://doi.org/10.1017/S0305741017001011
https://doi.org/10.1017/9781009249676.006
https://english.mee.gov.cn/News_service/news_release/201909/t20190917_734051.shtml
https://english.mee.gov.cn/News_service/news_release/201909/t20190917_734051.shtml
https://www.mee.gov.cn/home/ztbd/2020/wfcsjssdgz/dcsj/wfcszcwj/201906/P020190606505202335490.pdf
https://www.mee.gov.cn/home/ztbd/2020/wfcsjssdgz/dcsj/wfcszcwj/201906/P020190606505202335490.pdf
https://www.shine.cn/feature/district/2310187633/
https://www.shine.cn/feature/district/2310187633/
https://cgs.umd.edu/sites/default/files/2023-06/file_CGS_Circular%20Economy_6.2.pdf
https://cgs.umd.edu/sites/default/files/2023-06/file_CGS_Circular%20Economy_6.2.pdf
https://www.carbonbrief.org/explainer-why-chinas-provinces-are-so-important-for-action-on-climate-change/
https://doi.org/10.1016/j.energy.2024.131894
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=dR18yc
https://www.zotero.org/google-docs/?broken=dR18yc
https://unfccc.int/sites/default/files/NDC/2022-08/India%20Updated%20First%20Nationally%20Determined%20Contrib.pdf
https://unfccc.int/sites/default/files/NDC/2022-08/India%20Updated%20First%20Nationally%20Determined%20Contrib.pdf
https://www.zotero.org/google-docs/?broken=iJt9lc
https://pib.gov.in/pib.gov.in/Pressreleaseshare.aspx?PRID=1945472
https://pib.gov.in/pib.gov.in/Pressreleaseshare.aspx?PRID=1945472
https://www.zotero.org/google-docs/?broken=iJt9lc
https://doi.org/10.1002/wcc.210
https://www.zotero.org/google-docs/?UXwMTT
https://www.zotero.org/google-docs/?UXwMTT
https://www.zotero.org/google-docs/?UXwMTT
https://www.imf.org/external/datamapper/NGDPD@WEO
https://www.zotero.org/google-docs/?UXwMTT
https://www.zotero.org/google-docs/?broken=rVSzj2
https://www.worldbank.org/en/country/india/overview
https://www.zotero.org/google-docs/?broken=rVSzj2
https://www.zotero.org/google-docs/?broken=hSQaX7
https://www.zotero.org/google-docs/?broken=hC2WeN
https://static.pib.gov.in/WriteReadData/specificdocs/documents/2023/jan/doc2023110150801.pdf
https://static.pib.gov.in/WriteReadData/specificdocs/documents/2023/jan/doc2023110150801.pdf

247 The Gazette of India, “Ministry of Petroleum and Natural Gas Notification No. P-13032(18)/7/2021-CC (E-39223),” June 15, 2022, _
https://mopng.gov.in/files/article/articlefiles/Notification-15-06-2022-Amendments-in-NPB-2018.pdf.

248 Government of India, “India’s Stand at COP-26,” 2022, https://pib.gov.in/PressReleasePage.aspx?PRID=1795071.

249 Government of India, “India’s Updated First Nationally Determined Contribution Under Paris Agreement,” 2021.

250 Medhavi Sandhani and Zaid Khan, “How State Climate Plans Are Key to India’s Net-Zero Target,” CEEW, October 23, 2023, https:/www.
ceew.in/blogs/how-state-climate-action-plans-are-key-to-net-zero-target-of-india.

251 Government of Tamil Nadu, “Press Release No: 410,” February 28, 2024, https://cms.tn.gov.in/sites/default/files/press_release/
pr280224_410.pdf.

252 Government of Rajasthan,.”Policy Study on Re-Calibrating Institutions for Climate Action,” CEEW, 2023 https://www.ceew.in/sites/de-
fault/files/policy-study-for-re-calibrating-institutions-for-climate-change-action-in-india.pdf.

253 The Indian Express, “CM Nitish Kumar releases draft report on strategies for reduction of carbon emission in Bihar,” The Indian Express,
March 4, 2024, https://indianexpress.com/article/india/cm-nitish-kumar-carbon-emission-bihar-9195160/.

254 R, Mohan et al., “Greenhouse gas emission estimates from the energy sector in India at the sub-national level,” 2019, https://www.ghg-
platform-india.org/afolu-sector/.

25 R, Hinz et al,, “Agricultural Development and Land Use Change in India: A Scenario Analysis of Trade-Offs Between UN Sustainable
Development Goals (SDGs),” Earth’s Future 8, no. 2 (2020): e2019EF001287, https://doi.org/10.1029/2019EF001287.

256 Johannes Giitschow and Mika Pfliger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
257 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

258 Patrick R O’'Rourke et al,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.
259

“NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS), accessed November 5, 2024.
260 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

261 Central Electricity Authority notifies the National Electricity Plan for the period of 2022-32. (2023, May 31). https://pib.gov.in/pib.gov.in/
Pressreleaseshare.aspx?PRID=1928750.

262 patrick R O’'Rourke et al,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

263 Prakash Sharma et al., “Chance of a Lifetime: Can India Show the Developing World a Unique Path to Net Zero?” Wood Mackenzie, Janu-
ary 2024, https://www.woodmac.com/horizons/india-net-zero-path/.

264 prakash Sharma et al., “Chance of a Lifetime: Can India Show the Developing World a Unique Path to Net Zero?” Wood Mackenzie, Janu-
ary 2024.

265 prakash Sharma et al., “Chance of a Lifetime: Can India Show the Developing World a Unique Path to Net Zero?” Wood Mackenzie, Jan-
uary 2024.

266 Sarah Spengeman, “India Makes a Big Bet on Electric Buses » Yale Climate Connections,” Yale Climate Connections, April 18, 2024,
http://yaleclimateconnections.org/2024/04/india-makes-a-big-bet-on-electric-buses/.

267 Anjali Sharma et al., “Equity Implications of Electric Vehicles: A Systematic Review on the Spatial Distribution of Emissions, Air Pollution
and Health Impacts,” Environmental Research Letters 18, no. 5 (April 2023): 053001, https://doi.org/10.1088/1748-9326/acc87c.

268 Anjali Sharma et al., “Equity Implications of Electric Vehicles: A Systematic Review on the Spatial Distribution of Emissions, Air Pollution
and Health Impacts,” Environmental Research Letters 18, no. 5 (April 2023).

29 puneet Kamboj et al., “India Transport Energy Outlook” (CEEW, June 2022), https://www.ceew.in/sites/default/files/ceew-re-
search-transport-energy-use-carbon-emissions-decarbonisation.pdf.

270 Patrick R O’'Rourke et al,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

271 Government of India, “Circular Economy in Municipal Solid and Liquid Waste,” June 30, 2021, https://mohua.gov.in/upload/whatsnew/
627b833ecac62Circular-Economy-in-waste-management-FINAL.pdf.

272 pPooja Ghosh et al., “Assessment of Methane Emissions and Energy Recovery Potential from the Municipal Solid Waste Landfills of Delhi,
India,” Bioresource Technology 272 (January 1, 2019): 611-15, https://doi.org/10.1016/j.biortech.2018.10.069.

273 Chander Kumar Singh, Anand Kumar, and Soumendu Shekhar Roy, “Quantitative Analysis of the Methane Gas Emissions from Municipal
Solid Waste in India,” Scientific Reports 8, no. 1 (February 13, 2018): 2913, https://doi.org/10.1038/541598-018-21326-9.

274 Pooja Ghosh et al., “Assessment of Methane Emissions and Energy Recovery Potential from the Municipal Solid Waste Landfills of Delhi,
India,” Bioresource Technology 272 (January 1, 2019): 611-15.

275 Chander Kumar Singh, Anand Kumar, and Soumendu Shekhar Roy, “Quantitative Analysis of the Methane Gas Emissions from Municipal
Solid Waste in India,” Scientific Reports 8, no. 1 (February 13, 2018): 2913, https://doi.org/10.1038/541598-018-21326-9.

276 National Portal of India, “Governance & Administration| National Portal of India,” National Portal of India, n.d., https://www.india.gov.
in/topics/governance-administration#.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 101

CENTER FOR GLOBAL
SUSTAINABILITY


https://mopng.gov.in/files/article/articlefiles/Notification-15-06-2022-Amendments-in-NPB-2018.pdf
https://mopng.gov.in/files/article/articlefiles/Notification-15-06-2022-Amendments-in-NPB-2018.pdf
https://pib.gov.in/PressReleasePage.aspx?PRID=1795071
https://www.ceew.in/blogs/how-state-climate-action-plans-are-key-to-net-zero-target-of-india
https://www.ceew.in/blogs/how-state-climate-action-plans-are-key-to-net-zero-target-of-india
https://cms.tn.gov.in/sites/default/files/press_release/pr280224_410.pdf
https://cms.tn.gov.in/sites/default/files/press_release/pr280224_410.pdf
https://www.ceew.in/sites/default/files/policy-study-for-re-calibrating-institutions-for-climate-change-action-in-india.pdf
https://www.ceew.in/sites/default/files/policy-study-for-re-calibrating-institutions-for-climate-change-action-in-india.pdf
https://indianexpress.com/article/india/cm-nitish-kumar-carbon-emission-bihar-9195160/
https://www.ghgplatform-india.org/afolu-sector/
https://www.ghgplatform-india.org/afolu-sector/
https://doi.org/10.1029/2019EF001287
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=tdj46I
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=z3W6KW
https://pib.gov.in/pib.gov.in/Pressreleaseshare.aspx?PRID=1928750
https://pib.gov.in/pib.gov.in/Pressreleaseshare.aspx?PRID=1928750
https://pib.gov.in/pib.gov.in/Pressreleaseshare.aspx?PRID=1928750
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.woodmac.com/horizons/india-net-zero-path/
http://yaleclimateconnections.org/2024/04/india-makes-a-big-bet-on-electric-buses/
https://doi.org/10.1088/1748-9326/acc87c
https://www.ceew.in/sites/default/files/ceew-research-transport-energy-use-carbon-emissions-decarbonisation.pdf
https://www.ceew.in/sites/default/files/ceew-research-transport-energy-use-carbon-emissions-decarbonisation.pdf
https://www.zotero.org/google-docs/?broken=zrtuCY
https://mohua.gov.in/upload/whatsnew/627b833ecac62Circular-Economy-in-waste-management-FINAL.pdf
https://mohua.gov.in/upload/whatsnew/627b833ecac62Circular-Economy-in-waste-management-FINAL.pdf
https://doi.org/10.1016/j.biortech.2018.10.069
https://doi.org/10.1038/s41598-018-21326-9
https://www.zotero.org/google-docs/?sKHYxA
https://www.india.gov.in/topics/governance-administration
https://www.india.gov.in/topics/governance-administration
https://www.zotero.org/google-docs/?sKHYxA

277 Constitution of India, “List II-State List,” (n.d.), http://constitutionofindia.etal.in/schedule_7_2/.

278 NEXT IAS, “Agricultural Policy of India: Objectives, Components & More,” August 23, 2024, https://www.nextias.com/blog/agricultur-
al-policy-of-india/.
279 The State List, or List-l, of the Constitution of India enumerates policy items which state legislatures are permitted to make laws about.

280 Constitution of India, “List-Il State List.”

281 Omkar Patange et al., “Mitigation of Non-CO2 Greenhouse Gases from Indian Agriculture Sector,” Environmental Research Letters 19,
no.7 (June 2024): 074020, https://doi.org/10.1088/1748-9326/ad4e4e.

282 Ebun Ayandele et al,, “Sustainable Organic Waste Management A Playbook for Lucknow, India” (Rocky Mountain Institute, March 2024),
https://rmi.org/wp-content/uploads/dlm uploads/2024/08/rmi_cai waste map india strategy playbook.pdf.

283 Ministry of Environment, Forest and Climate Change, Government of India, “India’s Long-Term Low-Carbon Development Strategy,”
UNFCCC, 2022, https://unfccc.int/sites/default/files/resource/India_LTLEDS.pdf.

284 Matthew Piotrowski and George Frampton, “India’s Opportunity for Steel Decarbonization,” Atlantic Council (blog), December 20, 2022,
https://www.atlanticcouncil.org/blogs/energysource/indias-opportunity-for-steel-decarbonization/.

25 International Trade Administration, “India - Country Commercial Guide, Environmental Technology,” January 12, 2024, https://www.
trade.gov/country-commercial-guides/india-environmental-technology.

286 \WRI India, “Strengthening Sub-National Action for e-Mobility in India,” WRI India, March 22, 2023, https://wri-india.org/events/strength-
ening-sub-national-action-e-mobility-india.

288 Aditya Ramji and Riddhi Kankaria, “Accelerating ZEV Transitions in India Role of State-Level Action” (UC Dauvis Institute of Transporta-
tion Studies, September 2022), https://indiazev.ucdavis.edu/sites/g/files/dgvnsk13261/files/media/documents/briefing-paper-india-cen-
ter-introduction.pdf.

288 Aditya Ramji and Riddhi Kankaria, “Accelerating ZEV Transitions in India Role of State-Level Action” (UC Dauvis Institute of Transporta-
tion Studies, September 2022).

29 Mats Marquardt, Catrina Godinho, and Markus Hagemann, “Modelling Alternative Transport Transition Pathways and Investment Needs
in India in the Transport Transition Pathway Explorer” (New Climate Institution, 2024), https://newclimate.org/sites/default/files/2024-04/
India%20in%20transit_april2024.pdf.

2% Johannes Gltschow and Mika Pfluiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, 2023.
291 Pierre Friedlingstein et al., “Global Carbon Budget 2023,” Earth System Science Data, 15, no. 12, 2023, 5301-69.
292 Patrick R O’'Rourke et al,, “CEDS V_2021_02_05 Release Emission Data”, Zenodo, 2021, https://doi.org/10.5281/zenod0.4509372.

293 Republic of Indonesia., “Republic of Indonesia. Enhanced Nationally Determined Contribution Republic of Indonesia,” 2022, https://unf-
ccc.int/sites/default/files/NDC/2022-09/23.09.2022 Enhanced%20NDC%20Indonesia.pdf.

294 “Indonesia - Coal Supply,” International Energy Agency (IEA), 2022, https://www.iea.org/countries/indonesia/coal.

2% Shriparna Saha et al,, “Indonesia’s 2023 Coal Output, Exports Hit Record High amid Robust Demand,” S&P Global, 2024, https://www.
spglobal.com/commodityinsights/en/market-insights/latest-news/coal/012224-indonesias-2023-coal-output-exports-hit-record-high-
amid-robust-demand.

2% EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

27 Indonesia’s Ministry of Environment and Forestry, “FOLU Net Sink: Indonesia’s Climate Actions Towards 2030,” 2023.

2% “Comprehensive Investment and Policy Plan 2023”, Just Energy Transition Partnership (JETP), 2023, https://jetp-id.org/storage/official-
jetp-cipp-2023-vshare f en-1700532655.pdf.

2% Maria A. Borrero et al., “1.5°C-Aligned Coal Power Transition Pathways in Indonesia: Additional Strategies Beyond the Comprehensive
Investment and Policy Plan (CIPP),” 2024, https://cgs.umd.edu/sites/default/files/2024-06/Final Indonesia%20Report JETP 6.4.pdf.

300 Thibault Michel, “The Prospects of Indonesia’s Nickel Boom Amidst a Systemic Challenge from Coal,” Institut Francais des Relations
Internationales (IFRI), 2024, https://www.ifri.org/en/papers/prospects-indonesias-nickel-boom-amidst-systemic-challenge-coal.

301 Kemen G Austin et al., “What Causes Deforestation in Indonesia?,” Environmental Research Letters 14, no. 2, 2019: 024007, https://doi.
0rg/10.1088/1748-9326/aafédb.

302 Ryna Cui et al,, “How an Accelerated Coal Transition in Indonesia May Affect Chinese Developers”, Center for Global Sustainability,
University of Maryland & Institute for Essential Services Reform, Jakarta, 2023, https://cgs.umd.edu/research-impact/publications/how-ac-
celerated-coal-transition-indonesia-may-affect-chinese.

303 Johannes Gltschow and Mika Pfltiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
304 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.
305 Patrick R O’Rourke et al,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

306 “NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS), accessed November 5, 2024.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 102

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?Q8fZs5
https://www.zotero.org/google-docs/?Q8fZs5
https://www.zotero.org/google-docs/?Q8fZs5
https://www.zotero.org/google-docs/?Q8fZs5
https://www.zotero.org/google-docs/?Q8fZs5
http://constitutionofindia.etal.in/schedule_7_2/
https://www.zotero.org/google-docs/?Q8fZs5
https://www.nextias.com/blog/agricultural-policy-of-india/
https://www.nextias.com/blog/agricultural-policy-of-india/
https://doi.org/10.1088/1748-9326/ad4e4e
https://rmi.org/wp-content/uploads/dlm_uploads/2024/08/rmi_cai_waste_map_india_strategy_playbook.pdf
https://unfccc.int/sites/default/files/resource/India_LTLEDS.pdf
https://www.atlanticcouncil.org/blogs/energysource/indias-opportunity-for-steel-decarbonization/
https://www.trade.gov/country-commercial-guides/india-environmental-technology
https://www.trade.gov/country-commercial-guides/india-environmental-technology
https://wri-india.org/events/strengthening-sub-national-action-e-mobility-india
https://wri-india.org/events/strengthening-sub-national-action-e-mobility-india
https://indiazev.ucdavis.edu/sites/g/files/dgvnsk13261/files/media/documents/briefing-paper-india-center-introduction.pdf
https://indiazev.ucdavis.edu/sites/g/files/dgvnsk13261/files/media/documents/briefing-paper-india-center-introduction.pdf
https://newclimate.org/sites/default/files/2024-04/India%20in%20transit_april2024.pdf
https://newclimate.org/sites/default/files/2024-04/India%20in%20transit_april2024.pdf
https://www.zotero.org/google-docs/?broken=H6o09f
https://www.zotero.org/google-docs/?broken=zqiylJ
https://www.zotero.org/google-docs/?broken=lAKyTV
https://doi.org/10.5281/zenodo.4509372
https://www.zotero.org/google-docs/?broken=lBt5cL
https://unfccc.int/sites/default/files/NDC/2022-09/23.09.2022_Enhanced%20NDC%20Indonesia.pdf
https://unfccc.int/sites/default/files/NDC/2022-09/23.09.2022_Enhanced%20NDC%20Indonesia.pdf
https://www.zotero.org/google-docs/?broken=oZ4A1H
https://www.iea.org/countries/indonesia/coal
https://www.zotero.org/google-docs/?broken=N63qDU
https://www.zotero.org/google-docs/?broken=awXPWa
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/coal/012224-indonesias-2023-coal-output-exports-hit-record-high-amid-robust-demand
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/coal/012224-indonesias-2023-coal-output-exports-hit-record-high-amid-robust-demand
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/coal/012224-indonesias-2023-coal-output-exports-hit-record-high-amid-robust-demand
https://www.zotero.org/google-docs/?broken=UOrbBv
https://www.zotero.org/google-docs/?broken=JXNCSX
https://www.zotero.org/google-docs/?broken=2RycrD
https://www.zotero.org/google-docs/?broken=XNP2bP
https://www.zotero.org/google-docs/?broken=XNP2bP
https://www.zotero.org/google-docs/?broken=P2Yw3V
https://www.zotero.org/google-docs/?broken=P2Yw3V
https://www.zotero.org/google-docs/?broken=P2Yw3V
https://cgs.umd.edu/sites/default/files/2024-06/Final_Indonesia%20Report_JETP_6.4.pdf
https://www.zotero.org/google-docs/?broken=FatKu2
https://www.zotero.org/google-docs/?broken=jouboj
https://www.zotero.org/google-docs/?broken=jouboj
https://www.zotero.org/google-docs/?broken=jouboj
https://www.ifri.org/en/papers/prospects-indonesias-nickel-boom-amidst-systemic-challenge-coal
https://www.zotero.org/google-docs/?broken=jouboj
https://www.zotero.org/google-docs/?broken=sJ5QsV
https://doi.org/10.1088/1748-9326/aaf6db
https://doi.org/10.1088/1748-9326/aaf6db
https://www.zotero.org/google-docs/?broken=GyGMw1
https://www.zotero.org/google-docs/?broken=GyGMw1
https://cgs.umd.edu/research-impact/publications/how-accelerated-coal-transition-indonesia-may-affect-chinese
https://cgs.umd.edu/research-impact/publications/how-accelerated-coal-transition-indonesia-may-affect-chinese
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=zrtuCY

307 Mikaela Weisse, Elizabeth Goldman, and Sarah Carter, “Forest Pulse: The Latest on the World’s Forests,” World Resources Institute, 2024.

308 Republic of Indonesia, “Regulation of the President of the Republic of Indonesia No. 79 of 2023 on Amendment to Presidential Regulation
No. 55 of 2019 on Acceleration of Battery Electric Vehicles Program for Road Transportation,” 2023.

309 Indonesia’s Ministry of Environment and Forestry, “FOLU Net Sink: Indonesia’s Climate Actions Towards 2030,” 2023.

310 Arif Wijaya et al., “How Can Indonesia Achieve Its Climate Change Mitigation Goal? An Analysis of Potential Emissions Reductions from
Energy and Land-Use Policies,” 2017.

31 Sonny Mumbunan and Edward Davey, “A 5-Step Plan to Protect and Restore Indonesia’s Forests,” World Resources Institute, June 3, 2019,
https://www.wri.org/insights/5-step-plan-protect-and-restore-indonesias-forests.

312 World Bank, “Indonesia Agro-Value Chain Assessment. Background Paper 2. Issues and Options in Promoting Digital Agriculture,” 2020,
https://documentsl.worldbank.org/curated/en/442511593422707873/pdf/Indonesia-Agro-Value-Chain-Assessment-Background-Pa-
per-2-Issues-and-Options-in-Promoting-Digital-Agriculture.pdf.

313 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

314 Maria A. Borrero et al,, “1.5°C-Aligned Coal Power Transition Pathways in Indonesia: Additional Strategies Beyond the Comprehensive
Investment and Policy Plan (CIPP),” 2024.

315 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.
316 Global Energy Monitor, “Global Coal Plant Tracker,” Global Energy Monitor (GEM) (blog), April 11, 2024.

317 |EA, “Methane Tracker - Data Tools,” International Energy Agency, https://www.iea.org/data-and-statistics/data-tools/methane-track-
er.

318 Patrick R O’Rourke et al., “CEDS V_2021_02_05 Release Emission Data”, Zenodo, 2021.

319 Dody Setiawan and Chris Wright, “Uncovering Indonesia’s Hidden Methane Problem,” EMBER, March 12, 2024, https://ember-climate.
org/insights/research/uncovering-indonesias-hidden-methane-problem/.

320 Norman Bissett et al., “PLN’s New 2021-2030 Business Plan: High Hopes and ‘Greener’ Projects”, Baker McKenzie, 2021, https://insight-
plus.bakermckenzie.com/bm/attachment_dw.action?attkey=FRbANEUucS95NMLRN47z%2BeeOgEFCt8EGQJsWIiICH2WAUTleh6%2BA-
JHrupJMOqgEcbrp&nav=FRbANEUcS95NMLRN47z%2BeeOgEFCt8EGQbuwypnpZjc4%3D&attdocparam=pB7HEsg%2FZ312Bk80IuOIH-
1c%2BY4belLEAeghVf)1aYVIM%3D&fromContentView=1.

321 “South Kalimantan Regional Energy Outlook 2019”, Embassy of Denmark in Jakarta and the Danish Energy Agency, 2019, https://ens.dk/
sites/ens.dk/files/Globalcooperation/Publications _reports_papers/south _kalimantan_reo.pdf.

322 Abidah B. Setyowati and Jaco Quist, “Contested Transition? Exploring the Politics and Process of Regional Energy Planning in Indone-
sia,” Energy Policy, 165, 2022, https://doi.org/10.1016/j.enpol.2022.112980.

323 “|SPQO Certification for Smallholders: Process and Challenges”, KAMI and European Forest Institute, 2024, https://efi.int/sites/default/
files/files/flegtredd/Terpercaya/Briefings/Overview ISPO_Certification smallholders EN.pdf.

324 Nugra Irianta Denashurya et al., “Overcoming Barriers to ISPO Certification: Analyzing the Drivers of Sustainable Agricultural Adoption
among Farmers,” Sustainability, 15, no. 23, 2023, 16507, https://doi.org/10.3390/su152316507.

325 "ISPQO Certification for Smallholders: Process and Challenges”, KAMI and European Forest Institute, 2024.

326 Eka Intan Kumala Putri et al., “The Oil Palm Governance: Challenges of Sustainability Policy in Indonesia,” Sustainability, 14, no. 3, 2022,
1820, https://doi.org/10.3390/5u14031820.

327 Shunsuke Sasaki, Yunhee Choi, and Kohei Watanabe, “Economic Status of Waste Pickers in Bantar Gebang Compared to Other Workers
in Indonesia,” Habitat International, 119, 2022: 102501, https://doi.org/10.1016/j.habitatint.2021.102501.

328 Victoria Kwakwa et al., “Project Appraisal Document on a Proposed Loan in the Amount of $100 Million to the Republic of Indonesia
for a Improvement of Solid Waste Management to Support Regional and Metropolitan Cities”, The World Bank, 2019, https://documentsl.
worldbank.org/curated/zh/608321575860426737/pdf/Indonesia-Improvement-of-Solid-Waste-Management-to-Support-Region-
al-and-Metropolitan-Cities-Project.pdf.

329 “Indonesia: Waste-to-Energy Industry Market,” International Trade Administration (ITA), 2022, https://www.trade.gov/market-intelli-
gence/indonesia-waste-energy-industry-market.

30 | Wayan Koko Suryawan and Chun-Hung Lee, “Achieving Zero Waste for Landfills by Employing Adaptive Municipal Solid Waste Manage-
ment Services,” Ecological Indicators, 165, 2024, 112191, https://doi.org/10.1016/j.ecolind.2024.112191.

31 Arun Rajamani and Kar Min Lim, “Taking Plastics Full Circle: Creating a Sustainable Future in Indonesia,” The Jakarta Post, 2024, https://
www.thejakartapost.com/business/2024/05/02/taking-plastics-full-circle-creating-a-sustainable-future-in-indonesia.html.

32 Pierre Friedlingstein et al,, “Global Carbon Budget 2023,” Earth System Science Data 15, no.12 (December 5, 2023): 5301-69.
33 Global Energy Monitor, “Global Coal Plant Tracker,” Global Energy Monitor (GEM) (blog), April 11, 2024.

34 Cabinet Secretariat of Japan (CAS), “The Basic Policy for the Realization of GX. A Roadmap for the Next 10 Years.,” 2023, https://www.
cas.go.jp/jp/seisaku/gx_jikkou_kaigi/pdf/kihon_en.pdf.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 103

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=EH649p
https://www.zotero.org/google-docs/?broken=iHYNFu
https://www.zotero.org/google-docs/?broken=ci3RAd
https://www.zotero.org/google-docs/?broken=ci3RAd
https://www.zotero.org/google-docs/?broken=V1e7te
https://www.zotero.org/google-docs/?broken=2sxFZt
https://www.zotero.org/google-docs/?broken=2sxFZt
https://www.zotero.org/google-docs/?broken=0jqWoc
https://www.zotero.org/google-docs/?broken=YPqq6H
https://www.zotero.org/google-docs/?broken=YPqq6H
https://www.zotero.org/google-docs/?broken=YPqq6H
https://www.wri.org/insights/5-step-plan-protect-and-restore-indonesias-forests
https://www.zotero.org/google-docs/?broken=Drf4zR
https://www.zotero.org/google-docs/?broken=WbTRwu
https://documents1.worldbank.org/curated/en/442511593422707873/pdf/Indonesia-Agro-Value-Chain-Assessment-Background-Paper-2-Issues-and-Options-in-Promoting-Digital-Agriculture.pdf
https://documents1.worldbank.org/curated/en/442511593422707873/pdf/Indonesia-Agro-Value-Chain-Assessment-Background-Paper-2-Issues-and-Options-in-Promoting-Digital-Agriculture.pdf
https://www.zotero.org/google-docs/?broken=7tWGJe
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=YKa4BA
https://www.zotero.org/google-docs/?broken=YKa4BA
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=51O4sw
https://www.iea.org/data-and-statistics/data-tools/methane-tracker
https://www.iea.org/data-and-statistics/data-tools/methane-tracker
https://www.zotero.org/google-docs/?broken=FTZ9xx
https://ember-climate.org/insights/research/uncovering-indonesias-hidden-methane-problem/
https://ember-climate.org/insights/research/uncovering-indonesias-hidden-methane-problem/
https://www.zotero.org/google-docs/?broken=LSIbNz
https://insightplus.bakermckenzie.com/bm/attachment_dw.action?attkey=FRbANEucS95NMLRN47z%2BeeOgEFCt8EGQJsWJiCH2WAUTleh6%2BAJHrupJMOqEcbrp&nav=FRbANEucS95NMLRN47z%2BeeOgEFCt8EGQbuwypnpZjc4%3D&attdocparam=pB7HEsg%2FZ312Bk8OIuOIH1c%2BY4beLEAeghVfJ1aYVlM%3D&fromContentView=1
https://insightplus.bakermckenzie.com/bm/attachment_dw.action?attkey=FRbANEucS95NMLRN47z%2BeeOgEFCt8EGQJsWJiCH2WAUTleh6%2BAJHrupJMOqEcbrp&nav=FRbANEucS95NMLRN47z%2BeeOgEFCt8EGQbuwypnpZjc4%3D&attdocparam=pB7HEsg%2FZ312Bk8OIuOIH1c%2BY4beLEAeghVfJ1aYVlM%3D&fromContentView=1
https://insightplus.bakermckenzie.com/bm/attachment_dw.action?attkey=FRbANEucS95NMLRN47z%2BeeOgEFCt8EGQJsWJiCH2WAUTleh6%2BAJHrupJMOqEcbrp&nav=FRbANEucS95NMLRN47z%2BeeOgEFCt8EGQbuwypnpZjc4%3D&attdocparam=pB7HEsg%2FZ312Bk8OIuOIH1c%2BY4beLEAeghVfJ1aYVlM%3D&fromContentView=1
https://insightplus.bakermckenzie.com/bm/attachment_dw.action?attkey=FRbANEucS95NMLRN47z%2BeeOgEFCt8EGQJsWJiCH2WAUTleh6%2BAJHrupJMOqEcbrp&nav=FRbANEucS95NMLRN47z%2BeeOgEFCt8EGQbuwypnpZjc4%3D&attdocparam=pB7HEsg%2FZ312Bk8OIuOIH1c%2BY4beLEAeghVfJ1aYVlM%3D&fromContentView=1
https://www.zotero.org/google-docs/?broken=WSrXLV
https://www.zotero.org/google-docs/?broken=tQAW9r
https://ens.dk/sites/ens.dk/files/Globalcooperation/Publications_reports_papers/south_kalimantan_reo.pdf
https://ens.dk/sites/ens.dk/files/Globalcooperation/Publications_reports_papers/south_kalimantan_reo.pdf
https://www.zotero.org/google-docs/?broken=c6Igsa
https://www.zotero.org/google-docs/?broken=U1uAaN
https://www.zotero.org/google-docs/?broken=U1uAaN
https://www.zotero.org/google-docs/?broken=U1uAaN
https://doi.org/10.1016/j.enpol.2022.112980
https://www.zotero.org/google-docs/?broken=l5X0eo
https://www.zotero.org/google-docs/?broken=F7Fb1b
https://efi.int/sites/default/files/files/flegtredd/Terpercaya/Briefings/Overview_ISPO_Certification_smallholders_EN.pdf
https://efi.int/sites/default/files/files/flegtredd/Terpercaya/Briefings/Overview_ISPO_Certification_smallholders_EN.pdf
https://www.zotero.org/google-docs/?broken=GQCEo2
https://www.zotero.org/google-docs/?broken=X2TceX
https://www.zotero.org/google-docs/?broken=X2TceX
https://www.zotero.org/google-docs/?broken=X2TceX
https://doi.org/10.3390/su152316507
https://www.zotero.org/google-docs/?broken=5nstml
https://www.zotero.org/google-docs/?broken=rOfnMO
https://www.zotero.org/google-docs/?broken=WfwJ4h
https://www.zotero.org/google-docs/?broken=WfwJ4h
https://doi.org/10.3390/su14031820
https://www.zotero.org/google-docs/?broken=23nB23
https://www.zotero.org/google-docs/?broken=Tpi1f7
https://www.zotero.org/google-docs/?broken=Tpi1f7
https://www.zotero.org/google-docs/?broken=Tpi1f7
https://doi.org/10.1016/j.habitatint.2021.102501
https://www.zotero.org/google-docs/?broken=k6UYGi
https://www.zotero.org/google-docs/?broken=7bPYq9
https://www.zotero.org/google-docs/?broken=7bPYq9
https://documents1.worldbank.org/curated/zh/608321575860426737/pdf/Indonesia-Improvement-of-Solid-Waste-Management-to-Support-Regional-and-Metropolitan-Cities-Project.pdf
https://documents1.worldbank.org/curated/zh/608321575860426737/pdf/Indonesia-Improvement-of-Solid-Waste-Management-to-Support-Regional-and-Metropolitan-Cities-Project.pdf
https://documents1.worldbank.org/curated/zh/608321575860426737/pdf/Indonesia-Improvement-of-Solid-Waste-Management-to-Support-Regional-and-Metropolitan-Cities-Project.pdf
https://www.zotero.org/google-docs/?broken=YjoouC
https://www.zotero.org/google-docs/?broken=qWzdWi
https://www.trade.gov/market-intelligence/indonesia-waste-energy-industry-market
https://www.trade.gov/market-intelligence/indonesia-waste-energy-industry-market
https://www.zotero.org/google-docs/?broken=p720gi
https://www.zotero.org/google-docs/?broken=q1BDHQ
https://www.zotero.org/google-docs/?broken=q1BDHQ
https://www.zotero.org/google-docs/?broken=q1BDHQ
https://www.zotero.org/google-docs/?broken=q1BDHQ
https://www.zotero.org/google-docs/?broken=q1BDHQ
https://doi.org/10.1016/j.ecolind.2024.112191
https://www.zotero.org/google-docs/?broken=MTeyEK
https://www.zotero.org/google-docs/?broken=J7sMCA
https://www.thejakartapost.com/business/2024/05/02/taking-plastics-full-circle-creating-a-sustainable-future-in-indonesia.html
https://www.thejakartapost.com/business/2024/05/02/taking-plastics-full-circle-creating-a-sustainable-future-in-indonesia.html
https://www.zotero.org/google-docs/?broken=qyPGqL
https://www.zotero.org/google-docs/?HxqLa5

35 Hiroshi Ohta and Brendan F. D. Barrett, “Politics of Climate Change and Energy Policy in Japan: Is Green Transformation Likely?,” Earth
System Governance 17 (August 1, 2023): 100187, https://doi.org/10.1016/j.esg.2023.100187.

3¢ Ariel Cohen, “The Biden Administration Should Learn Japan’s Painful Lessons On Hydrogen,” Forbes, 2023, https://www.forbes.com/
sites/arielcohen/2023/02/13/the-biden-administration-should-learn-japans-painful-lessons-on-hydrogen/.

37 |EA, “Prospects for Electric Vehicle Deployment - Global EV Outlook 2023,” International Energy Agency (IEA), 2024, https://www.iea.
org/reports/global-ev-outlook-2023/prospects-for-electric-vehicle-deployment.

38 Johannes Gltschow and Mika Pfltiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
3% EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.
340 Patrick R O’Rourke et al., “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

31 “NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS), accessed November 5, 2024.
342 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” EMBER, 2024.

343 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” EMBER, 2024.

344 Patrick R O'Rourke et al,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

35 Global Energy Monitor, “Global Coal Plant Tracker,” Global Energy Monitor (GEM) (blog), April 11, 2024.
346 \World Nuclear Association, “Nuclear Power in Japan - Country Profile,” World Nuclear Association, 2024.

37 JETRO, “Japan’s Big Push for Wind Energy Is Key to Net Zero Emissions Targets,” Japan External Trade Organization (JETRO) (blog), 2023,
https://www.jetro.go.jp/en/invest/insights/japan-insight/wind-energy-key-to-net-zero-emission-targets.html.

348 Julian Prime et al., “Renewable Capacity Statistics 2024” (International Renewable Energy Agency (IRENA), 2024), https://mc-cd8320d4-
36al1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2024/Mar/IRENA_RE_Capacity_Statis-
tics_2024.pdf?rev=a587503ac9a2435c8d13e40081d2ec34.

34 Rebecca Williams, Feng Zhao, and Lee, “Global Offshore Wind Report 2022” (Global Wind Energy Council (GWEC), 2022), https://gwec.
net/wp-content/uploads/2022/06/GWEC-Global-Offshore-Wind-Report-2022.pdf.

350 Ryo Kohsaka and Satomi Kohyama, “Contested Renewable Energy Sites Due to Landscape and Socio-Ecological Barriers: Comparison of
Wind and Solar Power Installation Cases in Japan,” Energy & Environment 34, no. 7 (November 1, 2023): 2619-41, https://doi.org/10.1177/09
58305X221115070.

31 Kiyoshi Honda et al., “Japanese Offshore Wind - Status and Recent Developments,” Watson Farley & Williams, March 12, 2024, https://
www.wfw.com/articles/japanese-offshore-wind-developments/.

352 Kiyoshi Honda et al., “Japanese Offshore Wind - Status and Recent Developments,” Watson Farley & Williams, March 12, 2024.

33 Noriko Akita et al,, “Managing Conflicts with Local Communities over the Introduction of Renewable Energy: The Solar,” Land 9, no. 290
(2020), https://doi.org/10.3390/land9090290.

354 Eric Yep, “Asia’s Most Developed Nations Are Far from Leading the Region’s Fight Against Climate Change,” November 3, 2023, https://
www.spglobal.com/commodityinsights/en/market-insights/blogs/energy-transition/110323-climate-change-asia-fight-japan-south-korea-

lng-coal.
35 Kazuki Tajima et al., “Japan’s GX Policy and Carbon Pricing Trends,” Nomura Research Institute, Ltd., 2023, https://www.nri.com/-/

media/Corporate/en/Files/PDF/knowledge/report/cc/others/2301225_1_e.pdf?la=en&hash=CF141E19491E539A45776A0B6CF9439FFF-
C862294#:~:text=In%20February%202023%2C%20the%20GX,from%20the%20fiscal%20year%202033.

3¢ Nippon Steel, “Carbon Neutral Vision 2050,” accessed July 30, 2024, https://www.nipponsteel.com/en/csr/env/warming/zerocarbon.
html.

37 The Japan Iron and Steel Federation, “Climate Change Policy,” 2024, https://www.jisf.or.jp/en/activity/climate/index.html.

38 METI, “Technology Roadmap for ‘Transition Finance’ in Cement Sector,” https://www.meti.go.jp/policy/energy environment/global
warming/transition/transition_finance_technology roadmap_cement_eng.pdf.

3% The Government of Japan, “The Road to Net Zero with Green Steel,” Kizuna, 2024.
30 Agency for Natural Resources and Energy (METI), “Overview of Basic Hydrogen Strategy,” 2023.

361 Anne-Sophie Corbeau and Rio Pramudita Kaswiyanto, “Japan’s Investments in Hydrogen and Its Derivatives in Southeast Asia,”
Center on Global Energy Policy at Columbia University, 2023, https://www.energypolicy.columbia.edu/japans-investments-in-hydro-
gen-and-its-derivatives-in-southeast-asia/.

362 Agency for Natural Resources and Energy (METI), “Overview of Basic Hydrogen Strategy,” 2023.

33 “Japan: Hydrogen Strategy. Market Intelligence Report” (New Zealand’s Ministry of Foreign Affairs and Trade, 2023), https://www.mfat.
govt.nz/assets/Trade-General/Trade-Market-reports/Japan-hydrogen-strategy-November-2023.pdf.

34 Teruyuki Ohno et al.,, “Re-Examining Japan's Hydrogen Strategy: Moving Beyond the ‘Hydrogen Society’ Fantasy”, Renewable Energy
Institute, 2022, https://www.renewable-ei.org/pdfdownload/activities/REl JapanHydrogenStrategy EN 202209.pdf.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 104

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=Y3NjdX
https://www.zotero.org/google-docs/?broken=Y3NjdX
https://doi.org/10.1016/j.esg.2023.100187
https://www.zotero.org/google-docs/?broken=T314zD
https://www.zotero.org/google-docs/?broken=GkaiJv
https://www.forbes.com/sites/arielcohen/2023/02/13/the-biden-administration-should-learn-japans-painful-lessons-on-hydrogen/
https://www.forbes.com/sites/arielcohen/2023/02/13/the-biden-administration-should-learn-japans-painful-lessons-on-hydrogen/
https://www.zotero.org/google-docs/?broken=xJib07
https://www.iea.org/reports/global-ev-outlook-2023/prospects-for-electric-vehicle-deployment
https://www.iea.org/reports/global-ev-outlook-2023/prospects-for-electric-vehicle-deployment
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=tdj46I
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=JCY72q
https://www.zotero.org/google-docs/?broken=tHF77d
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=BJbNvN
https://www.zotero.org/google-docs/?broken=EjLvgi
https://www.jetro.go.jp/en/invest/insights/japan-insight/wind-energy-key-to-net-zero-emission-targets.html
https://www.zotero.org/google-docs/?broken=aN4QpR
https://www.zotero.org/google-docs/?broken=Ax7hrx
https://www.zotero.org/google-docs/?broken=Ax7hrx
https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2024/Mar/IRENA_RE_Capacity_Statistics_2024.pdf?rev=a587503ac9a2435c8d13e40081d2ec34
https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2024/Mar/IRENA_RE_Capacity_Statistics_2024.pdf?rev=a587503ac9a2435c8d13e40081d2ec34
https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2024/Mar/IRENA_RE_Capacity_Statistics_2024.pdf?rev=a587503ac9a2435c8d13e40081d2ec34
https://www.zotero.org/google-docs/?broken=eifCq0
https://gwec.net/wp-content/uploads/2022/06/GWEC-Global-Offshore-Wind-Report-2022.pdf
https://gwec.net/wp-content/uploads/2022/06/GWEC-Global-Offshore-Wind-Report-2022.pdf
https://doi.org/10.1177/0958305X221115070
https://doi.org/10.1177/0958305X221115070
https://www.wfw.com/articles/japanese-offshore-wind-developments/
https://www.wfw.com/articles/japanese-offshore-wind-developments/
https://doi.org/10.3390/land9090290
https://www.spglobal.com/commodityinsights/en/market-insights/blogs/energy-transition/110323-climate-change-asia-fight-japan-south-korea-lng-coal
https://www.spglobal.com/commodityinsights/en/market-insights/blogs/energy-transition/110323-climate-change-asia-fight-japan-south-korea-lng-coal
https://www.spglobal.com/commodityinsights/en/market-insights/blogs/energy-transition/110323-climate-change-asia-fight-japan-south-korea-lng-coal
https://www.zotero.org/google-docs/?broken=IVwJpW
https://www.zotero.org/google-docs/?broken=IVwJpW
https://www.zotero.org/google-docs/?broken=IVwJpW
https://www.zotero.org/google-docs/?broken=jTCpVz
https://www.zotero.org/google-docs/?broken=PbUh5C
https://www.nipponsteel.com/en/csr/env/warming/zerocarbon.html
https://www.nipponsteel.com/en/csr/env/warming/zerocarbon.html
https://www.zotero.org/google-docs/?broken=NUr4lv
https://www.zotero.org/google-docs/?broken=sIGWrP
https://www.zotero.org/google-docs/?broken=sIGWrP
https://www.jisf.or.jp/en/activity/climate/index.html
https://www.zotero.org/google-docs/?broken=gi2JMr
https://www.zotero.org/google-docs/?broken=BOGEJD
https://www.meti.go.jp/policy/energy_environment/global_warming/transition/transition_finance_technology_roadmap_cement_eng.pdf
https://www.meti.go.jp/policy/energy_environment/global_warming/transition/transition_finance_technology_roadmap_cement_eng.pdf
https://www.zotero.org/google-docs/?broken=gaFPk1
https://www.zotero.org/google-docs/?broken=ONmDM9
https://www.zotero.org/google-docs/?broken=HPpnnA
https://www.zotero.org/google-docs/?broken=syTBRf
https://www.zotero.org/google-docs/?broken=syTBRf
https://www.energypolicy.columbia.edu/japans-investments-in-hydrogen-and-its-derivatives-in-southeast-asia/
https://www.energypolicy.columbia.edu/japans-investments-in-hydrogen-and-its-derivatives-in-southeast-asia/
https://www.zotero.org/google-docs/?broken=05SUxG
https://www.zotero.org/google-docs/?broken=Lc7Q8e
https://www.zotero.org/google-docs/?broken=Q2lYvl
https://www.mfat.govt.nz/assets/Trade-General/Trade-Market-reports/Japan-hydrogen-strategy-November-2023.pdf
https://www.mfat.govt.nz/assets/Trade-General/Trade-Market-reports/Japan-hydrogen-strategy-November-2023.pdf
https://www.zotero.org/google-docs/?broken=xnXqzq
https://www.zotero.org/google-docs/?iRpU1M
https://www.zotero.org/google-docs/?iRpU1M
https://www.zotero.org/google-docs/?iRpU1M
https://www.zotero.org/google-docs/?iRpU1M
https://www.renewable-ei.org/pdfdownload/activities/REI_JapanHydrogenStrategy_EN_202209.pdf
https://www.zotero.org/google-docs/?6LUWGe

365 Gniewomir Flis et al.,, “12 Insights on Hydrogen”, Agora Energiewende, 2022, https://www.agora-energiewende.org/fileadmin/Projek-
te/2021/2021_11_H2_Insights/A-EW_245 H2_Insights WEB.pdf.

36 Walter James, “Japan’s Hydrogen Ambitions May Do More Harm Than Good,” East Asia Forum, January 22, 2024, https://eastasiaforum.
org/2024/01/23/japans-hydrogen-ambitions-may-do-more-harm-than-good/.

37 The Ministerial Council on Renewable Energy, Hydrogen and Related Issues, “Basic Hydrogen Strategy,” 2023, https://www.meti.go.ip/
shingikai/enecho/shoene_shinene/suiso_seisaku/pdf/20230606 5.pdf.

368 paul Wolfram et al., “Using Ammonia as a Shipping Fuel Could Disturb the Nitrogen Cycle,” Nature Energy 7, no. 12 (December 2022):
1112-14, https://doi.org/10.1038/541560-022-01124-4.

369 0ICA, “2021 Production Statistics,” International Organization of Motor Vehicle Manufacturers, 2022, https://www.oica.net/category/
production-statistics/2021-statistics/.

30 |TA, “Japan - Country Commercial Guide,” International Trade Administration (ITA), US Department of Commerce, January 2, 2024,
https://www.trade.gov/country-commercial-guides/japan-automotive.

371 |EA, “Prospects for Electric Vehicle Deployment - Global EV Outlook 2023,” International Energy Agency (IEA), 2024, https:/www.iea.
org/reports/global-ev-outlook-2023/prospects-for-electric-vehicle-deployment.

372 |lma Fadhil, “Which Automakers Are Keeping the ZEV Momentum Strong?” International Council on Clean Transportation (blog), Octo-
ber 20, 2023, https://theicct.org/automakers-are-keeping-the-zev-momentum-strong-oct23/.

373 “Japanese Automotive Sector And Climate Policy. An InfluenceMap Investor Briefing” (Influence Map, 2023), https://influencemap.org/
site//data/000/020/Japanese-Automakers-Investor-Brief Jan2023.pdf.

374 Tom Randall, “How Three High-Tech Countries Became Laggards in Electric Vehicles,” The Japan Times, n.d., https://www.japantimes.
co.jp/business/2024/04/08/companies/japan-us-skorea-ev-laggards/.

375 “Act on Promotion of Global Warming Countermeasures - Act No. 117 of 1998, Reviewed in 2021,” 1998, https://www.cas.go.ip/p/sei-
saku/hourei/data/APGWC.pdf.

376 Masako Ogawa, “Japanese Efforts to Promote Subnational Climate Action”, Ministry of the Environment, Japan, 2024, https://www.iges.
or.jp/sites/default/files/2024-03/PDF%E2%91%A2KS3 Masako Ogawa_rev4.pdf.

377 May Aye Thiri and Mihaly Tamas Borsi, “From Fukushima to Fossil Fuels: Carbon Emissions, Climate Narratives, and Grassroots Move-
ments in Japan’s Energy Transition,” Energy Research & Social Science 112, 2024, 103520, https://doi.org/10.1016/j.erss.2024.103520.

38 Hiroko Tabuchi, “Japan Races to Build New Coal-Burning Power Plants, Despite the Climate Risks,” The New York Times, 2020, https://
www.nytimes.com/2020/02/03/climate/japan-coal-fukushima.html.

379 “Power Plant Profile: Shinko Kobe Power Station, Japan,” Power Technology, 2024, https://www.power-technology.com/marketdata/
power-plant-profile-shinko-kobe-power-station-japan/.

380 “Yokosuka Coal Power Plant, Kanagawa Prefecture, Japan”, Global Atlas of Environmental Justice, 2021, https://ejatlas.org/conflict/
yokosuka-coal-power-plant.

381 Yuka Obayashi, “Japan’s JERA to Start New Coal-Fired Power Plant to Ease Electricity Crunch,” Reuters, 2022, https://www.reuters.com/
business/energy/japans-jera-start-new-coal-fired-power-plant-ease-electricity-crunch-2022-07-14/.

382 Sayumi Take, “Japan’s ‘clean Coal’ Power Experiment Is Starting to Bear Fruit,” Nikkei Asia, 2023, https://asia.nikkei.com/Business/Ener-
gy/Japan-s-clean-coal-power-experiment-is-starting-to-bear-fruit.

383 “Japan to Shut or Mothball 100 Ageing Coal-Fired Power Plants -Yomiuri,” Reuters, 2020, https://www.reuters.com/article/business/
japan-to-shut-or-mothball-100-ageing-coal-fired-power-plants-yomiuri-idUSKBN24306Q/.

384 Jennifer Layke, “Statement: G7 Leaders Agree to Shut Down Coal Plants,” World Resources Institute (WRI), 2024, https://www.wri.org/
news/statement-g7-leaders-agree-shut-down-coal-plants.

385 “Kyoto City Paves Way for Japan on Coal Phase Out,” Powering Past Coal Alliance (PPCA), 2022, https://poweringpastcoal.org/news/
kyoto-city-paves-way-for-japan-on-coal-phase-out/.

386 “Kyoto City Paves Way for Japan on Coal Phase Out,” Powering Past Coal Alliance (PPCA), 2022.

387 Yukike Uni, “Japan’s EV Infrastructure Is Aging as Market Fails to Take Off,” Nikkei Asia, 2023, https://asia.nikkei.com/Spotlight/Da-
tawatch/Japan-s-EV-infrastructure-is-aging-as-market-fails-to-take-off.

38 Kenichiro Wada and Masahiro Inoue, “Japan and the Global Transition to Zero Emissions Vehicles” The Climate Group, 2022, https://
www.theclimategroup.org/sites/default/files/2022-05/Japan%20and%20The%20Global%20Transition%20To%20Zero%20Emission%20Vehi-
cles%20Report%20English%20language.pdf.

3% Umm e Hanni, Toshiyuki Yamamoto, and Toshiyuki Nakamura, “An Analysis of Electric Vehicle Charging Intentions in Japan,” Sustainabil-
ity, 16, no. 3, 2024, 1177, https://doi.org/10.3390/5u16031177.

390 Nikkei Staff Writers, “Tokyo One-Ups Rest of Japan with 2030 Electric Vehicle Goal,” Nikkei Asia, 2020, https://asia.nikkei.com/Business/
Automobiles/Tokyo-one-ups-rest-of-Japan-with-2030-electric-vehicle-goal.

* SCHOOL OF
5&,’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 105

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?75aNHk
https://www.zotero.org/google-docs/?75aNHk
https://www.zotero.org/google-docs/?75aNHk
https://www.agora-energiewende.org/fileadmin/Projekte/2021/2021_11_H2_Insights/A-EW_245_H2_Insights_WEB.pdf
https://www.agora-energiewende.org/fileadmin/Projekte/2021/2021_11_H2_Insights/A-EW_245_H2_Insights_WEB.pdf
https://www.zotero.org/google-docs/?tdMRlw
https://www.zotero.org/google-docs/?broken=9iHx5p
https://eastasiaforum.org/2024/01/23/japans-hydrogen-ambitions-may-do-more-harm-than-good/
https://eastasiaforum.org/2024/01/23/japans-hydrogen-ambitions-may-do-more-harm-than-good/
https://www.zotero.org/google-docs/?broken=PRDM5i
https://www.zotero.org/google-docs/?broken=wsE2Zl
https://www.meti.go.jp/shingikai/enecho/shoene_shinene/suiso_seisaku/pdf/20230606_5.pdf
https://www.meti.go.jp/shingikai/enecho/shoene_shinene/suiso_seisaku/pdf/20230606_5.pdf
https://www.zotero.org/google-docs/?broken=tFhdUJ
https://www.zotero.org/google-docs/?broken=pk1MJg
https://www.zotero.org/google-docs/?broken=pk1MJg
https://www.zotero.org/google-docs/?broken=pk1MJg
https://www.zotero.org/google-docs/?broken=pk1MJg
https://www.zotero.org/google-docs/?broken=pk1MJg
https://doi.org/10.1038/s41560-022-01124-4
https://www.zotero.org/google-docs/?broken=T3d5Ur
https://www.zotero.org/google-docs/?broken=rPRQAv
https://www.oica.net/category/production-statistics/2021-statistics/
https://www.oica.net/category/production-statistics/2021-statistics/
https://www.zotero.org/google-docs/?broken=J6lbhN
https://www.zotero.org/google-docs/?broken=YBT7e3
https://www.trade.gov/country-commercial-guides/japan-automotive
https://www.zotero.org/google-docs/?broken=oDPmxr
https://www.iea.org/reports/global-ev-outlook-2023/prospects-for-electric-vehicle-deployment
https://www.iea.org/reports/global-ev-outlook-2023/prospects-for-electric-vehicle-deployment
https://theicct.org/automakers-are-keeping-the-zev-momentum-strong-oct23/
https://influencemap.org/site//data/000/020/Japanese-Automakers-Investor-Brief_Jan2023.pdf
https://influencemap.org/site//data/000/020/Japanese-Automakers-Investor-Brief_Jan2023.pdf
https://www.zotero.org/google-docs/?BdWVIK
https://www.cas.go.jp/jp/seisaku/hourei/data/APGWC.pdf
https://www.cas.go.jp/jp/seisaku/hourei/data/APGWC.pdf
https://www.zotero.org/google-docs/?broken=TNys0c
https://www.zotero.org/google-docs/?broken=0xSmgp
https://www.iges.or.jp/sites/default/files/2024-03/PDF%E2%91%A2KS3_Masako_Ogawa_rev4.pdf
https://www.iges.or.jp/sites/default/files/2024-03/PDF%E2%91%A2KS3_Masako_Ogawa_rev4.pdf
https://www.zotero.org/google-docs/?broken=zwBJpB
https://www.zotero.org/google-docs/?broken=tR4GzP
https://www.zotero.org/google-docs/?broken=tR4GzP
https://www.zotero.org/google-docs/?broken=tR4GzP
https://doi.org/10.1016/j.erss.2024.103520
https://www.zotero.org/google-docs/?broken=XOYNbJ
https://www.zotero.org/google-docs/?broken=VFK51Q
https://www.nytimes.com/2020/02/03/climate/japan-coal-fukushima.html
https://www.nytimes.com/2020/02/03/climate/japan-coal-fukushima.html
https://www.zotero.org/google-docs/?broken=HHVIDA
https://www.zotero.org/google-docs/?broken=YvZlD8
https://www.power-technology.com/marketdata/power-plant-profile-shinko-kobe-power-station-japan/
https://www.power-technology.com/marketdata/power-plant-profile-shinko-kobe-power-station-japan/
https://www.zotero.org/google-docs/?broken=rBgYO2
https://www.zotero.org/google-docs/?broken=rbqabV
https://ejatlas.org/conflict/yokosuka-coal-power-plant
https://ejatlas.org/conflict/yokosuka-coal-power-plant
https://www.zotero.org/google-docs/?broken=CWCWHt
https://www.zotero.org/google-docs/?broken=FhdsKM
https://www.reuters.com/business/energy/japans-jera-start-new-coal-fired-power-plant-ease-electricity-crunch-2022-07-14/
https://www.reuters.com/business/energy/japans-jera-start-new-coal-fired-power-plant-ease-electricity-crunch-2022-07-14/
https://www.zotero.org/google-docs/?broken=BsDdul
https://www.zotero.org/google-docs/?broken=ZY4CnZ
https://asia.nikkei.com/Business/Energy/Japan-s-clean-coal-power-experiment-is-starting-to-bear-fruit
https://asia.nikkei.com/Business/Energy/Japan-s-clean-coal-power-experiment-is-starting-to-bear-fruit
https://www.zotero.org/google-docs/?broken=Vz8Eha
https://www.zotero.org/google-docs/?broken=V6w91i
https://www.reuters.com/article/business/japan-to-shut-or-mothball-100-ageing-coal-fired-power-plants-yomiuri-idUSKBN24306Q/
https://www.reuters.com/article/business/japan-to-shut-or-mothball-100-ageing-coal-fired-power-plants-yomiuri-idUSKBN24306Q/
https://www.zotero.org/google-docs/?broken=Q58RJa
https://www.zotero.org/google-docs/?broken=YzGnUF
https://www.wri.org/news/statement-g7-leaders-agree-shut-down-coal-plants
https://www.wri.org/news/statement-g7-leaders-agree-shut-down-coal-plants
https://www.zotero.org/google-docs/?broken=xBGV1u
https://www.zotero.org/google-docs/?broken=GTbizc
https://poweringpastcoal.org/news/kyoto-city-paves-way-for-japan-on-coal-phase-out/
https://poweringpastcoal.org/news/kyoto-city-paves-way-for-japan-on-coal-phase-out/
https://www.zotero.org/google-docs/?broken=odMPPo
https://www.zotero.org/google-docs/?broken=O3jYbu
https://www.zotero.org/google-docs/?broken=DsTVwS
https://asia.nikkei.com/Spotlight/Datawatch/Japan-s-EV-infrastructure-is-aging-as-market-fails-to-take-off
https://asia.nikkei.com/Spotlight/Datawatch/Japan-s-EV-infrastructure-is-aging-as-market-fails-to-take-off
https://www.zotero.org/google-docs/?broken=wdYOWL
https://www.zotero.org/google-docs/?broken=3cUUPb
https://www.theclimategroup.org/sites/default/files/2022-05/Japan%20and%20The%20Global%20Transition%20To%20Zero%20Emission%20Vehicles%20Report%20English%20language.pdf
https://www.theclimategroup.org/sites/default/files/2022-05/Japan%20and%20The%20Global%20Transition%20To%20Zero%20Emission%20Vehicles%20Report%20English%20language.pdf
https://www.theclimategroup.org/sites/default/files/2022-05/Japan%20and%20The%20Global%20Transition%20To%20Zero%20Emission%20Vehicles%20Report%20English%20language.pdf
https://www.zotero.org/google-docs/?broken=jicGjt
https://www.zotero.org/google-docs/?broken=nFPtFL
https://www.zotero.org/google-docs/?broken=nFPtFL
https://doi.org/10.3390/su16031177
https://www.zotero.org/google-docs/?broken=2TY4TG
https://www.zotero.org/google-docs/?broken=bCI9xD
https://www.zotero.org/google-docs/?broken=bcGaDy

31 Takumi Wakai, “Operator Faces Roadblocks in EV Charger Plans for Tokyo Sites,” The Asahi Shimbun, 2024, https://www.asahi.com/ajw/
articles/15311068.

32 “Qutline of Zero Emissions Tokyo Strategy”, Bureau of Environment, Tokyo Metropolitan Government, 2020, https://www.kankyo.metro.
tokyo.lg.jp/documents/d/kankyo/outline-of-zero-emission-tokyo-strategy.

3% David Rogers, “Japanese City to Pioneer Car Charging at Traffic Lights,” Global Construction Review (GCR), 2023, https://www.global-
constructionreview.com/japanese-city-to-pioneer-car-charging-at-traffic-lights/.

3% Ekta Meena Bibra et al.,, “Global EV Outlook 2021,” International Energy Agency (IEA), 2021, https://www.iea.org/reports/global-ev-out-
look-2021.

3% Johannes Gltschow and Mika Pfltiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
3% Patrick R O'Rourke et al,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

397 Patrick R O’Rourke et al.,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

3% Estados Unidos Mexicanos, “Mexico. Biennial Update Report (BUR) BUR 3. | UNFCCC,” 2022, https://unfccc.int/documents/512231.

39 Pierre Friedlingstein et al,, “Global Carbon Budget 2023”, Earth System Science Data, 15-12, 2023,

400 Government of Mexico, “Contribucion Determinada a Nivel Nacional. Actualizacion 2022,” 2022, https://unfccc.int/sites/default/files/
NDC/2022-11/Mexico_NDC_UNFCCC_update2022_FINAL.pdf.

401 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

402 Dana Nuccitelli, “What Is Mexico Doing About Climate Change?” Yale Climate Connections, 2023, .http://yaleclimateconnections.
org/2024/04/what-is-mexico-doing-about-climate-change/.

403 “Mexico’s Supreme Court Rules Against Electricity Law Favoring State-Owned Utility Over Firms,” Associated Press News, 2024, https://
apnews.com/article/mexico-power-sales-unconstitutional-060ab7b4918d6af511a610088f167655.

404 |EA, “Mexico - Natural Gas Supply,” International Energy Agency (IEA), 2023, https://www.iea.org/countries/mexico/natural-gas.

405 Columbia | CGEP, “Lucrative Reward or Mounting Risk? Mexico’s Growing Reliance on US Gas,” Center on Global Energy Policy at Co-
lumbia University SIPA | CGEP, October 24, 2023, https://www.energypolicy.columbia.edu/publications/lucrative-reward-or-mounting-risk-
mexicos-growing-reliance-on-us-gas/.

406 Consejo Nacional de Humanidades Ciencias y Tecnologias, Gobierno de Mexico, “Flujos y Use de Gas - Plataforma Nacional de Energia,
Ambiente y Sociedad,” 2023, http://energia.conahcyt.mx/planeas.

407 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

408 |EA, “Mexico - Natural Gas Supply,” https://www.iea.org/countries/mexico/natural-gas.

409 Gobierno de Mexico Secretaria de Relaciones Exteriores, “Discurso del Presidente Andrés Manuel Lopez Obrador en el Foro de las
Principales Economias sobre Energia y Accion Climatica,” 2022, http://www.gob.mx/sre/documentos/discurso-del-presidente-andres-man-
uel-lopez-obrador-en-el-foro-de-las-principales-economias-sobre-energia-y-accion-climatica?idiom=es.

410 CIEP Staff, “La Importancia Fiscal de Pemex: Hacia la Era Post-Petroleo,” EL Centro de Investigacion Econémica y Presupuestaria, A.C.
(CIEP), 2023, https://ciep.mx/la-importancia-fiscal-de-pemex-hacia-la-era-post-petroleo/.

41 Taborga Sergio, “Mexico’s Energy Transition: New Government, New Opportunities,” Mexico Business News, June 23, 2024, https://mexi-
cobusiness.news/energy/news/mexicos-energy-transition-new-government-new-opportunities.

42 Taborga Sergio, “Mexico’s Energy Transition: New Government, New Opportunities,” Mexico Business News, June 23, 2024.

43 Somini Sengupta, “El Reto Ambiental de Claudia Sheinbaum Como Préxima Presidenta de México,” The New York Times, June 4, 2024,
sec. En espafiol, https://www.nytimes.com/es/2024/06/04/espanol/claudia-sheinbaum-mexico-cambio-climatico.html.

44| os objetivos renovables de Sheinbaum para México,” Climatica, October 2, 2024, https://climatica.coop/los-objetivos-renov-
ables-de-sheinbaum-para-mexico/ .

45 “Electricity Data Explorer - Open Source Global Electricity Data,” EMBER, 2024.

46 Direccion de Politicas de Mitigacion al Cambio Climatico, “Estrategia Nacional de Movilidad Eléctrica,” 2023, https://www.gob.mx/cms/
uploads/attachment/file/832517/2.3.ENME.pdf.

47 Government of Mexico, “Contribucion Determinada a Nivel Nacional. Actualizacién 2022.” https://unfccc.int/sites/default/files/
NDC/2022-11/Mexico_NDC_UNFCCC_update2022_FINAL.pdf.

48 Government of Mexico, “Guidelines for the Prevention and Comprehensive Control of Methane Emissions from the Hydrocarbons
Sector,” Diario Oficial de la Federacion (DOF) - Secretaria de Gobernacion, 2018, .https://www.dof.gob.mx/nota_detalle.php?codi-
£0=5543033&fecha=06/11/20184#gsc.tab=0.

49 Johannes Gltschow and Mika Pfltiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 106

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=1iOaAA
https://www.asahi.com/ajw/articles/15311068
https://www.asahi.com/ajw/articles/15311068
https://www.zotero.org/google-docs/?broken=VwmgH9
https://www.zotero.org/google-docs/?broken=HPDrYo
https://www.kankyo.metro.tokyo.lg.jp/documents/d/kankyo/outline-of-zero-emission-tokyo-strategy
https://www.kankyo.metro.tokyo.lg.jp/documents/d/kankyo/outline-of-zero-emission-tokyo-strategy
https://www.zotero.org/google-docs/?broken=8uVVup
https://www.zotero.org/google-docs/?broken=OdfH8s
https://www.globalconstructionreview.com/japanese-city-to-pioneer-car-charging-at-traffic-lights/
https://www.globalconstructionreview.com/japanese-city-to-pioneer-car-charging-at-traffic-lights/
https://www.zotero.org/google-docs/?broken=BwqBCt
https://www.zotero.org/google-docs/?broken=I44N2H
https://www.iea.org/reports/global-ev-outlook-2021
https://www.iea.org/reports/global-ev-outlook-2021
https://www.zotero.org/google-docs/?broken=LwET5n
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=F3bc65
https://www.zotero.org/google-docs/?broken=F3bc65
https://unfccc.int/documents/512231
https://www.zotero.org/google-docs/?broken=F3bc65
https://www.zotero.org/google-docs/?broken=vRtk0D
https://unfccc.int/sites/default/files/NDC/2022-11/Mexico_NDC_UNFCCC_update2022_FINAL.pdf
https://unfccc.int/sites/default/files/NDC/2022-11/Mexico_NDC_UNFCCC_update2022_FINAL.pdf
https://www.zotero.org/google-docs/?broken=9gWXPY
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=8gz94j
https://www.zotero.org/google-docs/?broken=8gz94j
http://yaleclimateconnections.org/2024/04/what-is-mexico-doing-about-climate-change/
http://yaleclimateconnections.org/2024/04/what-is-mexico-doing-about-climate-change/
https://www.zotero.org/google-docs/?broken=ko2pMH
https://www.zotero.org/google-docs/?broken=JPOaOi
https://apnews.com/article/mexico-power-sales-unconstitutional-060ab7b4918d6af511a610088f167655
https://apnews.com/article/mexico-power-sales-unconstitutional-060ab7b4918d6af511a610088f167655
https://www.zotero.org/google-docs/?broken=TMR9oQ
https://www.zotero.org/google-docs/?broken=Lpmx6G
https://www.iea.org/countries/mexico/natural-gas
https://www.zotero.org/google-docs/?broken=sZUAjX
https://www.zotero.org/google-docs/?broken=20v0q2
https://www.zotero.org/google-docs/?broken=20v0q2
https://www.energypolicy.columbia.edu/publications/lucrative-reward-or-mounting-risk-mexicos-growing-reliance-on-us-gas/
https://www.energypolicy.columbia.edu/publications/lucrative-reward-or-mounting-risk-mexicos-growing-reliance-on-us-gas/
https://www.zotero.org/google-docs/?broken=20v0q2
https://www.zotero.org/google-docs/?broken=qoHdCF
https://www.zotero.org/google-docs/?broken=qoHdCF
http://energia.conahcyt.mx/planeas
https://www.zotero.org/google-docs/?broken=rG2bDW
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=uIDjLI
https://www.zotero.org/google-docs/?broken=uIDjLI
https://www.zotero.org/google-docs/?broken=uIDjLI
https://www.iea.org/countries/mexico/natural-gas
https://www.zotero.org/google-docs/?broken=sZUAjX
https://www.zotero.org/google-docs/?broken=CnbQj8
https://www.zotero.org/google-docs/?broken=CnbQj8
http://www.gob.mx/sre/documentos/discurso-del-presidente-andres-manuel-lopez-obrador-en-el-foro-de-las-principales-economias-sobre-energia-y-accion-climatica?idiom=es
http://www.gob.mx/sre/documentos/discurso-del-presidente-andres-manuel-lopez-obrador-en-el-foro-de-las-principales-economias-sobre-energia-y-accion-climatica?idiom=es
https://www.zotero.org/google-docs/?broken=V6Mba4
https://www.zotero.org/google-docs/?broken=DMVge4
https://www.zotero.org/google-docs/?broken=DMVge4
https://www.zotero.org/google-docs/?broken=DMVge4
https://ciep.mx/la-importancia-fiscal-de-pemex-hacia-la-era-post-petroleo/
https://www.zotero.org/google-docs/?broken=5q6x9c
https://www.zotero.org/google-docs/?broken=qHNHjU
https://mexicobusiness.news/energy/news/mexicos-energy-transition-new-government-new-opportunities
https://mexicobusiness.news/energy/news/mexicos-energy-transition-new-government-new-opportunities
https://www.zotero.org/google-docs/?broken=qHNHjU
https://www.zotero.org/google-docs/?broken=qHNHjU
https://www.zotero.org/google-docs/?broken=39TtWw
https://www.zotero.org/google-docs/?broken=39TtWw
https://www.zotero.org/google-docs/?broken=39TtWw
https://www.zotero.org/google-docs/?broken=39TtWw
https://www.nytimes.com/es/2024/06/04/espanol/claudia-sheinbaum-mexico-cambio-climatico.html
https://www.zotero.org/google-docs/?broken=qy7P2d
https://www.zotero.org/google-docs/?broken=dw9aGX
https://www.zotero.org/google-docs/?broken=dw9aGX
https://www.zotero.org/google-docs/?broken=dw9aGX
https://www.zotero.org/google-docs/?broken=dw9aGX
https://www.zotero.org/google-docs/?broken=dw9aGX
https://climatica.coop/los-objetivos-renovables-de-sheinbaum-para-mexico/
https://climatica.coop/los-objetivos-renovables-de-sheinbaum-para-mexico/
https://www.zotero.org/google-docs/?broken=Yi7xyK
https://www.zotero.org/google-docs/?broken=4Tx06G
https://www.zotero.org/google-docs/?broken=fAE4RY
https://www.gob.mx/cms/uploads/attachment/file/832517/2.3.ENME.pdf
https://www.gob.mx/cms/uploads/attachment/file/832517/2.3.ENME.pdf
https://www.zotero.org/google-docs/?broken=YwoZxw
https://www.zotero.org/google-docs/?broken=Xit9N9
https://unfccc.int/sites/default/files/NDC/2022-11/Mexico_NDC_UNFCCC_update2022_FINAL.pdf
https://unfccc.int/sites/default/files/NDC/2022-11/Mexico_NDC_UNFCCC_update2022_FINAL.pdf
https://www.zotero.org/google-docs/?broken=a3VmR2
https://www.zotero.org/google-docs/?broken=OBPBiY
https://www.zotero.org/google-docs/?broken=OBPBiY
https://www.zotero.org/google-docs/?broken=OBPBiY
https://www.zotero.org/google-docs/?broken=kB95c6
https://www.zotero.org/google-docs/?broken=dGDryq

420 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

421 Patrick R O'Rourke et al,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

422 “NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS), accessed November 5, 2024.
423 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

424 Patrick R O’'Rourke et al.,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

45 Global Energy Monitor, “Global Coal Plant Tracker,” Global Energy Monitor (GEM) (blog), April 11, 2024,

426 “Global Oil and Gas Plant Tracker,” Global Energy Monitor (blog), 2024, https://globalenergymonitor.org/projects/global-oil-gas-plant-
tracker/download-data/.

427 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.
428 Patrick R O’Rourke et al., “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.
429 Patrick R O'Rourke et al., “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

40 Xiao Lu et al., “Methane Emissions in the United States, Canada, and Mexico: Evaluation of National Methane Emission Inventories and
2010-2017 Sectoral Trends by Inverse Analysis of In Situ (GLOBALVIEWplus CH, ObsPack) and Satellite (GOSAT) Atmospheric Observations,”
Atmospheric Chemistry and Physics 22, no. 1 (January 12, 2022): 395-418, https://doi.org/10.5194/acp-22-395-2022.

41 Bureau of Oceans and International Environmental and Scientific Affairs, United States Department of States, “Lowering Organic Waste
Methane Initiative (LOW-Methane) Release,” 2023, https://www.state.gov/lowering-organic-waste-methane-initiative-low-methane/.

432 Patrick R O’'Rourke et al.,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

43 “Hoja de Ruta Mexico. Industria Del Cemento. Hacia Una Economia Baja En Carbono 2023” (Camara Nacional del Cemento (CANACEM),
n.d.), https://canacem.org.mx/site/wp-content/uploads/2023/03/Folleto-Hoja-de-Ruta-CANACEM.pdf.

44 Centre for Climate Engagement, “Cemex: Abriendo Camino Hacia Cero Emisiones Netas En La Industria Cementera,” Climate Gover-
nance Initiative, 2024, https://hub.climate-governance.org/article/Cemex_case_study_es.

45 “Cemex alcanza meta en reduccion de emisiones siete afios antes que el sector,” CEMEX Mexico, 2024, https://www.cemexmexico.
com/-/cemex-alcanza-meta-en-reduccion-de-emisiones-siete-anos-antes-que-el-sector.

4% |EA, “Mexico - Efficiency & Demand,” International Energy Agency (IEA), 2022, https://www.iea.org/countries/mexico/efficiency-de-
mand.

437 CSR Staff, “Sistema de Comercio de Emisiones en México: Como Funcionay Explicacién,” CSR Consulting (blog), 2023, https:/www.
csrconsulting.com.mx.

48 Daniela Villanueva, Agamoni Ghosh, and Mariete Alsguth, “Mexico ETS Delay Likely to Persist on Regulatory Uncertainty, Lack of
Political Will: Sources,” S&P Global, 2024, https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/energy-transi-
tion/040324-mexico-ets-delay-likely-to-persist-on-regulatory-uncertainty-lack-of-political-will-sources.

4% Simon Black et al., “A Comprehensive Climate Mitigation Strategy for Mexico,” IMF Working Papers 2021, no. 246 (2021), https://doi.
0rg/10.5089/9781513599847.001.

440 UNIDO, “Mexico - Industrial Decarbonization Accelerator,” United Nations Industrial Development Organization, 2023, https://www.
industrialenergyaccelerator.org/where-we-work/mexico/.

441 |EA, “Mexico - Efficiency & Demand.” https://www.iea.org/countries/mexico/efficiency-demand.

442 Dana Nuccitelli, “What Is Mexico Doing About Climate Change?” Yale Climate Connections, 2023.
43 Dana Nuccitelli, “What Is Mexico Doing About Climate Change?” Yale Climate Connections, 2023.
444 Dana Nuccitelli, “What Is Mexico Doing About Climate Change?” Yale Climate Connections, 2023.

445 “Electric Vehicle Adoption In Mexico: What Does the Future Hold?,” Frotcome. Intelligent Fleets, 2024, .https://www.frotcom.com/
blog/2024/04/electric-vehicle-adoption-mexico-what-does-future-hold.

446 “Electric Vehicle Adoption In Mexico: What Does the Future Hold?".

447 Aida Pelaez-Fernandez, “Mexico Makes Lots of Electric Cars, But Few Mexicans Drive Them,” Reuters, 2023, .https://www.reuters.com/
business/autos-transportation/mexico-makes-lots-electric-cars-few-mexicans-drive-them-2023-03-21/.

448 Riccardo Bracho et al,, “Evaluacion energética de la peninsula de Yucatan: Vias para un sistema energético limpio y sustentable,” 2021,
https://www.nrel.gov/docs/fy21osti/81142.pdf.

449 Riccardo Bracho et al,, “Evaluacién energética de la peninsula de Yucatan: Vias para un sistema energético limpio y sustentable.”
40 Riccardo Bracho et al,, “Evaluacién energética de la peninsula de Yucatan: Vias para un sistema energético limpio y sustentable.”

41 Secretaria de Medio Ambiente y Recursos Naturales, “Prevencion y gestion integral de los residuos,” gob.mx, 2022, http://www.gob.mx/
semarnat/acciones-y-programas/prevencion-y-gestion-integral-de-los-residuos.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 107

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=4j1lSw
https://www.zotero.org/google-docs/?broken=4j1lSw
https://www.zotero.org/google-docs/?broken=4j1lSw
https://globalenergymonitor.org/projects/global-oil-gas-plant-tracker/download-data/
https://globalenergymonitor.org/projects/global-oil-gas-plant-tracker/download-data/
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=yQUlY9
https://www.zotero.org/google-docs/?broken=yQUlY9
https://www.zotero.org/google-docs/?broken=yQUlY9
https://www.zotero.org/google-docs/?broken=yQUlY9
https://www.zotero.org/google-docs/?broken=yQUlY9
https://doi.org/10.5194/acp-22-395-2022
https://www.zotero.org/google-docs/?broken=5JW46X
https://www.zotero.org/google-docs/?broken=nfZLUp
https://www.zotero.org/google-docs/?broken=nfZLUp
https://www.zotero.org/google-docs/?broken=nfZLUp
https://www.state.gov/lowering-organic-waste-methane-initiative-low-methane/
https://www.zotero.org/google-docs/?broken=ogS9jr
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=3CA3R0
https://www.zotero.org/google-docs/?broken=3CA3R0
https://canacem.org.mx/site/wp-content/uploads/2023/03/Folleto-Hoja-de-Ruta-CANACEM.pdf
https://www.zotero.org/google-docs/?broken=jZQXSZ
https://www.zotero.org/google-docs/?broken=03jCJ7
https://www.zotero.org/google-docs/?broken=03jCJ7
https://www.zotero.org/google-docs/?broken=03jCJ7
https://hub.climate-governance.org/article/Cemex_case_study_es
https://www.zotero.org/google-docs/?broken=EdSFdY
https://www.zotero.org/google-docs/?broken=s94AVJ
https://www.cemexmexico.com/-/cemex-alcanza-meta-en-reduccion-de-emisiones-siete-anos-antes-que-el-sector
https://www.cemexmexico.com/-/cemex-alcanza-meta-en-reduccion-de-emisiones-siete-anos-antes-que-el-sector
https://www.zotero.org/google-docs/?broken=JVabTS
https://www.zotero.org/google-docs/?broken=XUzNpm
https://www.zotero.org/google-docs/?broken=XUzNpm
https://www.iea.org/countries/mexico/efficiency-demand
https://www.iea.org/countries/mexico/efficiency-demand
https://www.zotero.org/google-docs/?broken=Gyhfj9
https://www.zotero.org/google-docs/?broken=NUPyjj
https://www.zotero.org/google-docs/?broken=NUPyjj
https://www.zotero.org/google-docs/?broken=NUPyjj
https://www.csrconsulting.com.mx
https://www.csrconsulting.com.mx
https://www.zotero.org/google-docs/?broken=qJXlx6
https://www.zotero.org/google-docs/?broken=KqnZQI
https://www.zotero.org/google-docs/?broken=KqnZQI
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/energy-transition/040324-mexico-ets-delay-likely-to-persist-on-regulatory-uncertainty-lack-of-political-will-sources
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/energy-transition/040324-mexico-ets-delay-likely-to-persist-on-regulatory-uncertainty-lack-of-political-will-sources
https://www.zotero.org/google-docs/?broken=nXoipK
https://www.zotero.org/google-docs/?broken=1bxA51
https://www.zotero.org/google-docs/?broken=1bxA51
https://www.zotero.org/google-docs/?broken=1bxA51
https://doi.org/10.5089/9781513599847.001
https://doi.org/10.5089/9781513599847.001
https://www.zotero.org/google-docs/?broken=ZNZMnZ
https://www.zotero.org/google-docs/?broken=YMcWvz
https://www.industrialenergyaccelerator.org/where-we-work/mexico/
https://www.industrialenergyaccelerator.org/where-we-work/mexico/
https://www.zotero.org/google-docs/?broken=wtw23h
https://www.zotero.org/google-docs/?broken=6BZVFX
https://www.iea.org/countries/mexico/efficiency-demand
https://www.zotero.org/google-docs/?broken=k4y6FO
https://www.zotero.org/google-docs/?broken=Bfb3S8
https://www.zotero.org/google-docs/?broken=Bfb3S8
https://www.zotero.org/google-docs/?broken=Bfb3S8
https://www.zotero.org/google-docs/?broken=Bfb3S8
https://www.zotero.org/google-docs/?broken=Bfb3S8
https://www.frotcom.com/blog/2024/04/electric-vehicle-adoption-mexico-what-does-future-hold
https://www.frotcom.com/blog/2024/04/electric-vehicle-adoption-mexico-what-does-future-hold
https://www.zotero.org/google-docs/?broken=WyJnzP
https://www.zotero.org/google-docs/?broken=K1lsjE
https://www.zotero.org/google-docs/?broken=sHjDx2
https://www.zotero.org/google-docs/?broken=sHjDx2
https://www.reuters.com/business/autos-transportation/mexico-makes-lots-electric-cars-few-mexicans-drive-them-2023-03-21/
https://www.reuters.com/business/autos-transportation/mexico-makes-lots-electric-cars-few-mexicans-drive-them-2023-03-21/
https://www.zotero.org/google-docs/?broken=SYIjs4
https://www.zotero.org/google-docs/?broken=Lbb2pO
https://www.nrel.gov/docs/fy21osti/81142.pdf
https://www.zotero.org/google-docs/?broken=Lbb2pO
https://www.zotero.org/google-docs/?broken=Lbb2pO
https://www.zotero.org/google-docs/?broken=Lbb2pO
https://www.zotero.org/google-docs/?broken=HBYxC0
http://www.gob.mx/semarnat/acciones-y-programas/prevencion-y-gestion-integral-de-los-residuos
http://www.gob.mx/semarnat/acciones-y-programas/prevencion-y-gestion-integral-de-los-residuos
https://www.zotero.org/google-docs/?broken=HBYxC0

42 Gobierno de la Ciudad de Mexico - Secretaria de Medio Ambiente, “Residuos Sélidos,” 2023, https://www.sedema.cdmx.gob.mx/pro-
gramas/programa/residuos-solidos.

453 Gobierno de la Ciudad de Mexico - Secretaria de Medio Ambiente, “Residuos Solidos,” 2023.

44 Riccardo Bracho et al,, “Evaluacién energética de la peninsula de Yucatan: Vias para un sistema energético limpio y sustentable,” 2021,
https://www.nrel.gov/docs/fy210sti/81142.pdf.

45 Riccardo Bracho et al,, “Evaluacién energética de la peninsula de Yucatan: Vias para un sistema energético limpio y sustentable,” 2021.
456 Riccardo Bracho et al., “Evaluacién energética de la peninsula de Yucatan: Vias para un sistema energético limpio y sustentable,” 2021.
47 Pierre Friedlingstein et al., “Global Carbon Budget 2023”, Earth System Science Data, 15-12, 2023,

48 Johannes Gltschow and Mika Pfltiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.

49 Patrick R O’'Rourke et al.,, “CEDS V_2021_02_05 Release Emission Data”, Zenodo, 2021.

40 Patrick R O'Rourke et al,, “CEDS V_2021_02_05 Release Emission Data”, Zenodo, 2021.

4l Pierre Friedlingstein et al,, “Global Carbon Budget 2023”, Earth System Science Data, 15-12, 2023,

462 Republic of Korea, “The Republic of Korea’s Enhanced Update of Its First Nationally Determined Contribution,” 2021, https://unfccc.int/
sites/default/files/NDC/2022-06/211223_The%20Republic%200f%20Korea%27s%20Enhanced%20Update%200f%20its%20First%20Nation-
ally%20Determined%20Contribution 211227 editorial%20change.pdf.

463 Republic of Korea, “The Republic of Korea’s Enhanced Update of Its First Nationally Determined Contribution.”

464 “Working Draft of the Korean 11th Basic Plan for Supply and Demand of Power”, Shin & Kim, 2024, https://www.shinkim.com/eng/me-
dia/newsletter/2480.

465 Republic of Korea’s Ministry of Trade, Industry and Energy, “Hydrogen Economy Roadmap of Korea,” 2019, https://docs.wixstatic.com/
ugd/45185a_fc2f37727595437590891a3c7ca0d025.pdf.

466 Ministry of Trade, Industry and Energy, “Mid- to Long-Term (2021-2025) Basic Plan for the Development and Distribution of Eco-Friendly
Vehicles”, 2021.

47 Johannes Gltschow and Mika Pfltiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
468 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

49 Patrick R O'Rourke et al,, “CEDS V_2021_02_05 Release Emission Data”, Zenodo, 2021.

470 “NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS), accessed November 5, 2024.

41 Paul Wolfram et al., “Using Ammonia as a Shipping Fuel Could Disturb the Nitrogen Cycle,” Nature Energy 7, no.12 (December 2022):
1112-14, https://doi.org/10.1038/541560-022-01124-4.

472 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.
473 Patrick R O'Rourke et al,, “"CEDS V_2021_02_05 Release Emission Data”, Zenodo, 2021.

474 |EA, “Energy Statistics Data Browser - Data Tools”, International Energy Agency (IEA), 2023, https://www.iea.org/data-and-statistics/
data-tools/energy-statistics-data-browser.

475 Republic of Korea’s Ministry of SMEs and Startups, “MSS Will Support SMEs in Calculating and Verifying Carbon Emissions to Comply with
the Carbon Border Adjustment Mechanism (CBAM),” 2024, https://www.mss.go.kr/site/eng/ex/bbs/View.do?cbldx=244&bcldx=1048446.

46 Republic of Korea’s Ministry of SMEs and Startups, “MSS Will Support SMEs in Calculating and Verifying Carbon Emissions to Comply with
the Carbon Border Adjustment Mechanism (CBAM),” 2024.

477 Republic of Korea, “The Republic of Korea’s Enhanced Update of Its First Nationally Determined Contribution,” 2021.

478 Marie Armbruster, Astrid Grigsby-Schulte, and Caitlin Swalec, “Pedal to the Metal. Building Momentum for Iron and Steel Decarboniza-
tion”, Global Energy Monitor (GEM), 2024, https://globalenergymonitor.org/wp-content/uploads/2024/07/GEM-Pedal-to-the-Metal-2024-
steel-iron-report.pdf.

49 Juhyuk Moon, Hun Song, Sungchul Bae, Euicheol Kim, Chaeyong Lim, Jeongsoo Nam, Jinman Kim, “South Korea’s Strategic Plan for
Achieving Carbon Neutrality by 2050,” Concrete International 45, no. 4, 2023.

480 Republic of Korea, “The Republic of Korea’s Enhanced Update of Its First Nationally Determined Contribution,” 2021.

481 Ministry of Trade, Industry and Energy, “Mid- to Long-Term (2021-2025) Basic Plan for the Development and Distribution of Eco-Friendly
Vehicles”, 2021.

482 Ministry of Trade, Industry and Energy, “Mid- to Long-Term (2021-2025) Basic Plan for the Development and Distribution of Eco-Friendly
Vehicles”, 2021.

43 Sangjin Han, “Reshaping Transport System for Green Growth in Korea”, Center for Green Growth Research, Korea Transport Institute,
2010, https://www.un.org/esa/dsd/susdevtopics/sdt_pdfs/meetings2010/egm0310/presentationHAN.pdf.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 108

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=frr7ip
https://www.zotero.org/google-docs/?broken=frr7ip
https://www.zotero.org/google-docs/?broken=frr7ip
https://www.sedema.cdmx.gob.mx/programas/programa/residuos-solidos
https://www.sedema.cdmx.gob.mx/programas/programa/residuos-solidos
https://www.zotero.org/google-docs/?broken=frr7ip
https://www.zotero.org/google-docs/?broken=frr7ip
https://www.nrel.gov/docs/fy21osti/81142.pdf
https://www.zotero.org/google-docs/?broken=fxaARZ
https://www.zotero.org/google-docs/?broken=3kqf4d
https://www.zotero.org/google-docs/?broken=P6r1ml
https://unfccc.int/sites/default/files/NDC/2022-06/211223_The%20Republic%20of%20Korea%27s%20Enhanced%20Update%20of%20its%20First%20Nationally%20Determined%20Contribution_211227_editorial%20change.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/211223_The%20Republic%20of%20Korea%27s%20Enhanced%20Update%20of%20its%20First%20Nationally%20Determined%20Contribution_211227_editorial%20change.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/211223_The%20Republic%20of%20Korea%27s%20Enhanced%20Update%20of%20its%20First%20Nationally%20Determined%20Contribution_211227_editorial%20change.pdf
https://www.zotero.org/google-docs/?broken=PZeqjv
https://www.zotero.org/google-docs/?broken=pITU9d
https://www.shinkim.com/eng/media/newsletter/2480
https://www.shinkim.com/eng/media/newsletter/2480
https://docs.wixstatic.com/ugd/45185a_fc2f37727595437590891a3c7ca0d025.pdf
https://docs.wixstatic.com/ugd/45185a_fc2f37727595437590891a3c7ca0d025.pdf
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=onobBD
https://www.zotero.org/google-docs/?broken=onobBD
https://www.zotero.org/google-docs/?broken=onobBD
https://www.zotero.org/google-docs/?broken=onobBD
https://www.zotero.org/google-docs/?broken=onobBD
https://doi.org/10.1038/s41560-022-01124-4
https://www.zotero.org/google-docs/?broken=tJRuFG
https://www.iea.org/data-and-statistics/data-tools/energy-statistics-data-browser
https://www.iea.org/data-and-statistics/data-tools/energy-statistics-data-browser
https://www.mss.go.kr/site/eng/ex/bbs/View.do?cbIdx=244&bcIdx=1048446
https://www.un.org/esa/dsd/susdevtopics/sdt_pdfs/meetings2010/egm0310/presentation_HAN.pdf

484 Sangjin Han, “Reshaping Transport System for Green Growth in Korea”, Center for Green Growth Research, Korea Transport Institute,
2010.

45 Sangjin Han, “Reshaping Transport System for Green Growth in Korea”, Center for Green Growth Research, Korea Transport Institute,
2010.

486 “Press Release: Urgent Call for Revision of South Korea’s Unscientific Solar Distancing Regulation to Meet Constitutional Rights,” SFOC,
August 8, 2024, https://forourclimate.org/newsroom/959.

487 “Press Release: Urgent Call for Revision of South Korea’s Unscientific Solar Distancing Regulation to Meet Constitutional Rights.”
488 “Press Release: Urgent Call for Revision of South Korea’s Unscientific Solar Distancing Regulation to Meet Constitutional Rights.”

489 Hung-Suck Park, “Eco-Industrial Park (EIP) Initiative in Korea” (Green Industry Conference 2013, 2013), https://www.unido.org/sites/de-
fault/files/2013-11/Hung-Suck Park en__0.pdf.

40 Eunice Jieun Kim, “Greening Industrial Parks - A Case Study on South Korea’s Eco-Industrial Park Program,” Global Green Growth
Institute, 2017, https://www.greenpolicyplatform.org/sites/default/files/downloads/best-practices/GGGI%20Case%20Study_South%20
Korea%20Eco-Industrial%20Park%20Program_June%202017.pdf.

1 Yuxi Dai et al., “A Synthesised Framework of Eco-industrial Park Transformation and Stakeholder Interaction,” Business Strategy and the
Environment 31, no. 7 (November 2022): 3122-51, https://doi.org/10.1002/bse.3067.

42 Jooyoung Park, Jun-Mo Park, and Hung-Suck Park, “Scaling-Up of Industrial Symbiosis in the Korean National Eco-Industrial Park
Program: Examining Its Evolution over the 10 Years between 2005-2014,” Journal of Industrial Ecology 23, no. 1 (2019): 197-207, https://doi.
org/10.1111/jiec.12749.

43 Cheol Hee Son, Dream Oh, and Yong Un Ban, “Eco-Industrial Development Strategies and Characteristics According to the Perfor-
mance Evaluation of Eco-Industrial Park Projects in Korea,” Journal of Cleaner Production 416 (September 1, 2023): 137971, https://doi.
org/10.1016/}.jclepro.2023.137971.

44 Sangjin Han, “Reshaping Transport System for Green Growth in Korea”, Center for Green Growth Research, Korea Transport Institute,
2010, https://www.un.org/esa/dsd/susdevtopics/sdt_pdfs/meetings2010/egm0310/presentation HAN.pdf.

45 Sangjin Han, “Reshaping Transport System for Green Growth in Korea”, Center for Green Growth Research, Korea Transport Institute,
2010.

46 Johannes Gltschow and Mika Pfltiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
47 Patrick R O’Rourke et al,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

4% South Africa, “South Africa. National Inventory Report (NIR) 2000-2020.,” UNFCCC, February 5, 2024, .https://unfccc.int/docu-
ments/634958.

49 Republic of South Africa, “South Africa First Nationally Determined Contribution Under the Paris Agreement,” September 2021, https://
unfccc.int/sites/default/files/NDC/2022-06/South%20Africa%20updated%20first%20NDC%20September%202021.pdf.

%00 Republic of South Africa, “South Africa First Nationally Determined Contribution Under the Paris Agreement.”

501 “South Africa’s Low-Emissions Development Strategy 2050,” February 2020, https://www.dffe.gov.za/sites/default/files/
docs/2020lowemission _developmentstrategy.pdf.

502 Clyde Mallinson, “The South African Risk Mitigation Power Producers Procurement Programme (RM4P):,” August 27, 2021, https://cer.
org.za/wp-content/uploads/2022/12/Annex-A-Mallinson-Report.pdf.

%03 United States Department of State, “2024 Investment Climate Statements: South Africa,” United States Department of State, 2024,
https://www.state.gov/reports/2024-investment-climate-statements/south-africa/.

%04 The Presidency Republic of South Africa, “Just Energy Transition Implementation Plan 2023-2027,” 2023, https://www.stateofthenation.
gov.za/assets/downloads/JET%20Implementation%20Plan%202023-2027.pdf.

%05 U.S. Agency for International Development, “Power Africa Supporting South Africa’s Just Energy Transition,” U.S. Agency for Internation-
al Development, December 1, 2023, https://www.usaid.gov/powerafrica/south-africa/Just-Energy-Transition.

506 Christopher Cassidy, “The Just Energy Transition Partnership with South Africa Will Hinge on Domestic Reform,” Atlantic Council (blog),
August 30, 2022, https://www.atlanticcouncil.org/blogs/energysource/the-just-energy-transition-partnership-with-south-africa-will-
hinge-on-domestic-reform/.

%07 Fitch Wire, “Debt-Funded Energy Transition Schemes Unlikely to Weigh on EM Credit Profiles,” November 11, 2022, https://www.fitchrat-
ings.com/research/sovereigns/debt-funded-energy-transition-schemes-unlikely-to-weigh-on-em-credit-profiles-11-11-2022

08 Mariel Ferragamo, “Will South Africa’s Power Crisis Sink Its Green Ambitions?,” Council on Foreign Relations, July 20, 2023, https://www.
cfr.org/in-brief/will-south-africas-power-crisis-sink-its-green-ambitions.

%99 Antony Sguazzin, “Eskom Eschews $2.5 Billion of Cheap Loans as Climate Pact Founders,” Bloomberg, February 23, 2024, https://www.
bloomberg.com/news/articles/2024-02-23/climate-pact-founders-as-eskom-eschews-2-5-billion-of-loans.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 109

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?broken=4X6XPs
https://www.zotero.org/google-docs/?broken=4X6XPs
https://www.zotero.org/google-docs/?broken=4X6XPs
https://www.zotero.org/google-docs/?broken=4X6XPs
https://forourclimate.org/newsroom/959
https://www.zotero.org/google-docs/?broken=dXnFTO
https://www.zotero.org/google-docs/?broken=LWafiN
https://www.zotero.org/google-docs/?broken=LWafiN
https://www.zotero.org/google-docs/?broken=LWafiN
https://www.zotero.org/google-docs/?broken=GsZ6k0
https://www.zotero.org/google-docs/?broken=GsZ6k0
https://www.zotero.org/google-docs/?broken=GsZ6k0
https://www.zotero.org/google-docs/?broken=gNaajx
https://www.unido.org/sites/default/files/2013-11/Hung-Suck_Park__en__0.pdf
https://www.unido.org/sites/default/files/2013-11/Hung-Suck_Park__en__0.pdf
https://www.zotero.org/google-docs/?broken=qL9BuH
https://www.zotero.org/google-docs/?broken=x4eZ3V
https://www.zotero.org/google-docs/?broken=x4eZ3V
https://www.greenpolicyplatform.org/sites/default/files/downloads/best-practices/GGGI%20Case%20Study_South%20Korea%20Eco-Industrial%20Park%20Program_June%202017.pdf
https://www.greenpolicyplatform.org/sites/default/files/downloads/best-practices/GGGI%20Case%20Study_South%20Korea%20Eco-Industrial%20Park%20Program_June%202017.pdf
https://www.zotero.org/google-docs/?broken=vWGRsp
https://www.zotero.org/google-docs/?broken=Nsh4YP
https://www.zotero.org/google-docs/?broken=Nsh4YP
https://www.zotero.org/google-docs/?broken=Nsh4YP
https://www.zotero.org/google-docs/?broken=Nsh4YP
https://www.zotero.org/google-docs/?broken=Nsh4YP
https://doi.org/10.1002/bse.3067
https://www.zotero.org/google-docs/?broken=Nsh4YP
https://www.zotero.org/google-docs/?broken=DOiyxo
https://www.zotero.org/google-docs/?broken=DOiyxo
https://www.zotero.org/google-docs/?broken=DOiyxo
https://www.zotero.org/google-docs/?broken=DOiyxo
https://doi.org/10.1111/jiec.12749
https://doi.org/10.1111/jiec.12749
https://www.zotero.org/google-docs/?broken=DOiyxo
https://www.zotero.org/google-docs/?broken=12J8pH
https://www.zotero.org/google-docs/?broken=12J8pH
https://www.zotero.org/google-docs/?broken=12J8pH
https://www.zotero.org/google-docs/?broken=12J8pH
https://doi.org/10.1016/j.jclepro.2023.137971
https://doi.org/10.1016/j.jclepro.2023.137971
https://www.zotero.org/google-docs/?broken=12J8pH
https://www.un.org/esa/dsd/susdevtopics/sdt_pdfs/meetings2010/egm0310/presentation_HAN.pdf
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=gfUbEV
https://www.zotero.org/google-docs/?broken=gfUbEV
https://www.zotero.org/google-docs/?broken=gfUbEV
https://unfccc.int/documents/634958
https://unfccc.int/documents/634958
https://www.zotero.org/google-docs/?broken=CddejD
https://www.zotero.org/google-docs/?broken=vKqOLa
https://unfccc.int/sites/default/files/NDC/2022-06/South%20Africa%20updated%20first%20NDC%20September%202021.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/South%20Africa%20updated%20first%20NDC%20September%202021.pdf
https://www.zotero.org/google-docs/?broken=WdLyIK
https://www.zotero.org/google-docs/?broken=vKqOLa
https://www.zotero.org/google-docs/?broken=aeKkmc
https://www.zotero.org/google-docs/?broken=1PNlJH
https://www.dffe.gov.za/sites/default/files/docs/2020lowemission_developmentstrategy.pdf
https://www.dffe.gov.za/sites/default/files/docs/2020lowemission_developmentstrategy.pdf
https://www.zotero.org/google-docs/?broken=IbkoXq
https://cer.org.za/wp-content/uploads/2022/12/Annex-A-Mallinson-Report.pdf
https://cer.org.za/wp-content/uploads/2022/12/Annex-A-Mallinson-Report.pdf
https://www.state.gov/reports/2024-investment-climate-statements/south-africa/
https://www.zotero.org/google-docs/?broken=1mdOsI
https://www.stateofthenation.gov.za/assets/downloads/JET%20Implementation%20Plan%202023-2027.pdf
https://www.stateofthenation.gov.za/assets/downloads/JET%20Implementation%20Plan%202023-2027.pdf
https://www.zotero.org/google-docs/?broken=jYtdn1
https://www.usaid.gov/powerafrica/south-africa/Just-Energy-Transition
https://www.atlanticcouncil.org/blogs/energysource/the-just-energy-transition-partnership-with-south-africa-will-hinge-on-domestic-reform/
https://www.atlanticcouncil.org/blogs/energysource/the-just-energy-transition-partnership-with-south-africa-will-hinge-on-domestic-reform/
https://www.fitchratings.com/research/sovereigns/debt-funded-energy-transition-schemes-unlikely-to-weigh-on-em-credit-profiles-11-11-2022
https://www.fitchratings.com/research/sovereigns/debt-funded-energy-transition-schemes-unlikely-to-weigh-on-em-credit-profiles-11-11-2022
https://www.cfr.org/in-brief/will-south-africas-power-crisis-sink-its-green-ambitions
https://www.cfr.org/in-brief/will-south-africas-power-crisis-sink-its-green-ambitions
https://www.bloomberg.com/news/articles/2024-02-23/climate-pact-founders-as-eskom-eschews-2-5-billion-of-loans
https://www.bloomberg.com/news/articles/2024-02-23/climate-pact-founders-as-eskom-eschews-2-5-billion-of-loans

%10 The Presidency Republic of South Africa, “Just Energy Transition Implementation Plan 2023-2027,” 2023, https://www.stateofthenation.
gov.za/assets/downloads/JET%20Implementation%20Plan%202023-2027.pdf.

11 Haroon Bhorat et al., “Just Transition and the Labour Market in South Africa” (University of Cape Town, Development Policy Research
Unit, March 2024), https://oms-www.files.svdcdn.com/production/downloads/reports/Just-Transition-and-the-Labout-Market-in-South-Af-

rica.pdf.

12 Haroon Bhorat et al., “Just Transition and the Labour Market in South Africa,” (University of Cape Town, Development Policy Research
Unit, March 2024.

13 Harron Bhorat et al., “Just Transition and the Labour Market in South Africa,” (University of Cape Town, Development Policy Research Unit,
March 2024.

514 Presidential Climate Commission, “Just Transition Framework,” Presidential Climate Commission, 2022, https://www.climatecommis-
sion.org.za/just-transition-framework.

15 Thabo Molelekwa, “Coal Communities Fear South Africa’s Green Energy Transition,” Climate Home News, February 2, 2023, https://
www.climatechangenews.com/2023/02/02/coal-communities-left-behind-fear-south-africa-green-energy-transition/.

16 United States Department of State, “2024 Investment Climate Statements: South Africa,” United States Department of State, 2024,
https://www.state.gov/reports/2024-investment-climate-statements/south-africa/.

17 Department of Science and Innovation, Republic of South Africa, “Hydrogen Society Roadmap for South Africa 2021” (Department of Sci-
ence and Innovation, Republic of South Africa, 2021), https://www.dst.gov.za/images/South_African_Hydrogen_Society _RoadmapV1.pdf.

%18 The Department of Trade Industry and Competition, “Green Hydrogen Commercialisation Strategy,” The Department of Trade Industry
and Competition, December 7, 2022, https://www.thedtic.gov.za/green-hydrogen-commercialisation-strategy/.

19 Johannes Gltschow and Mika Pfltiger, “The PRIMAP-Hist National Historical Emissions Time Series (1750-2022) v2.5”, Zenodo, 2023.
520 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

521 Patrick R O’Rourke et al.,, “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

%22 “NGFS Scenarios Portal,” Network for Greening the Financial System (NGFS), accessed November 5, 2024,

523 EMBER, “Electricity Data Explorer - Open Source Global Electricity Data,” 2024.

%24 Global Energy Monitor, “Global Coal Plant Tracker,” Global Energy Monitor (GEM) (blog), April 11, 2024

%25 The Presidency Republic of South Africa, “Just Energy Transition Implementation Plan 2023-2027, 2024,”

%6 United States Department of State, “2024 Investment Climate Statements: South Africa,” United States Department of State, 2024,
https://www.state.gov/reports/2024-investment-climate-statements/south-africa/.

527 Patrick R O’Rourke et al., “CEDS V_2021_02_05 Release Emissions Data”, Zenodo, 2021.

%28 Climate & Clean Air Coalition Secretariat, “About the Global Methane Pledge,” Global Methane Pledge, n.d., https://www.globalmeth-
anepledge.org/.

2% Dr Sabrina Assan and Eleanor Whittle, “In The Dark: Underreporting of Coal Mine Methane Is a Major Climate Risk,” EMBER, November
28,2023, https://ember-climate.org/insights/research/in-the-dark-underreporting-of-coal-mine-methane-is-a-major-climate-risk/.

530 “Strategies to Reduce Emissions from Coal Supply,” IEA, 2023, https://www.iea.org/reports/global-methane-tracker-2023/strategies-to-
reduce-emissions-from-coal-supply.

%1 Tumisang Polasi, Sihle Matinise, and Suzan Oelofse, “South African Municipal Waste Management Systems: Challenges and Solutions”
(UN Environment Programme, May 2020), https://wedocs.unep.org/bitstream/handle/20.500.11822/33287/SAM.pdf?sequence=1&isAl-

lowed=y.
%32 Daniella de Jager, “ICAT South Africa Inception Workshop Report” (The Initiative for Climate Action Transparency, March 6, 2024),

https://climateactiontransparency.org/wp-content/uploads/2024/06/Deliverable-0.4-RN_2404248-1CAT-SA-Inception-Workshop-Report-
20240415-Rev-1-1-1.pdf.

3 Republic of South Africa, “Act No. 22 of 2024: Climate Change Act,” No. 50966 § (2024), https://cer.org.za/wp-content/uploads/2024/07/
Climate-Change-Act-22-0f-2024.pdf.

%3 Phetoho Rasebechele, Kristy Langerman, and Clare Kelso, “Unveiling Local Climate Action: A Case Study of Mitigation Efforts in
Gauteng’s West Rand District Municipality, South Africa,” Climate Policy (September 2024): 1-18, https://doi.org/10.1080/14693062.2024.24
01851.

935 Western Cape Government, “Western Cape Climate Change Response Strategy Implementation Plan,” July 2022, https://cer.org.za/
wp-content/uploads/2022/10/First-Draft-Implementation-Plan-WCCCRS.pdf.

>3 Daniella de Jager, “ICAT South Africa Inception Workshop Report” (The Initiative for Climate Action Transparency, March 6, 2024).

%37 Phetoho Rasebechele, Kristy Langerman, and Clare Kelso, “Unveiling Local Climate Action: A Case Study of Mitigation Efforts in
Gauteng’s West Rand District Municipality, South Africa,” Climate Policy 0, no. 0 (September 2024): 1-18, https://doi.org/10.1080/14693062.
2024.2401851.

* SCHOOL OF
5@.’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 110

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.stateofthenation.gov.za/assets/downloads/JET%20Implementation%20Plan%202023-2027.pdf
https://www.stateofthenation.gov.za/assets/downloads/JET%20Implementation%20Plan%202023-2027.pdf
https://www.zotero.org/google-docs/?broken=BvbsLI
https://www.zotero.org/google-docs/?broken=BvbsLI
https://oms-www.files.svdcdn.com/production/downloads/reports/Just-Transition-and-the-Labout-Market-in-South-Africa.pdf
https://oms-www.files.svdcdn.com/production/downloads/reports/Just-Transition-and-the-Labout-Market-in-South-Africa.pdf
https://www.zotero.org/google-docs/?broken=wtPyku
https://www.zotero.org/google-docs/?broken=UaR6C7
https://www.zotero.org/google-docs/?broken=BvbsLI
https://www.zotero.org/google-docs/?broken=BvbsLI
https://www.zotero.org/google-docs/?broken=UaR6C7
https://www.zotero.org/google-docs/?broken=BvbsLI
https://www.zotero.org/google-docs/?broken=BvbsLI
https://www.climatecommission.org.za/just-transition-framework
https://www.climatecommission.org.za/just-transition-framework
https://www.zotero.org/google-docs/?broken=HyoxOS
https://www.climatechangenews.com/2023/02/02/coal-communities-left-behind-fear-south-africa-green-energy-transition/
https://www.climatechangenews.com/2023/02/02/coal-communities-left-behind-fear-south-africa-green-energy-transition/
https://www.zotero.org/google-docs/?broken=UCjSS2
https://www.state.gov/reports/2024-investment-climate-statements/south-africa/
https://www.dst.gov.za/images/South_African_Hydrogen_Society_RoadmapV1.pdf
https://www.thedtic.gov.za/green-hydrogen-commercialisation-strategy/
https://www.zotero.org/google-docs/?broken=dGDryq
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=zrtuCY
https://www.zotero.org/google-docs/?broken=z3W6KW
https://www.zotero.org/google-docs/?broken=JlOYWo
https://www.zotero.org/google-docs/?zMw5yf
https://www.state.gov/reports/2024-investment-climate-statements/south-africa/
https://www.zotero.org/google-docs/?fvTxGE
https://www.zotero.org/google-docs/?ijceH2
https://www.globalmethanepledge.org/
https://www.globalmethanepledge.org/
https://www.zotero.org/google-docs/?CXZRl7
https://www.zotero.org/google-docs/?broken=PDrT3P
https://www.zotero.org/google-docs/?broken=PDrT3P
https://ember-climate.org/insights/research/in-the-dark-underreporting-of-coal-mine-methane-is-a-major-climate-risk/
https://www.zotero.org/google-docs/?broken=ARtIPq
https://www.zotero.org/google-docs/?broken=dZFtXb
https://www.iea.org/reports/global-methane-tracker-2023/strategies-to-reduce-emissions-from-coal-supply
https://www.iea.org/reports/global-methane-tracker-2023/strategies-to-reduce-emissions-from-coal-supply
https://www.zotero.org/google-docs/?broken=8oy9cZ
https://www.zotero.org/google-docs/?broken=WpOAaz
https://www.zotero.org/google-docs/?broken=WpOAaz
https://wedocs.unep.org/bitstream/handle/20.500.11822/33287/SAM.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/33287/SAM.pdf?sequence=1&isAllowed=y
https://www.zotero.org/google-docs/?broken=xaXTuj
https://www.zotero.org/google-docs/?PDFKb8
https://climateactiontransparency.org/wp-content/uploads/2024/06/Deliverable-0.4-RN_2404248-ICAT-SA-Inception-Workshop-Report-20240415-Rev-1-1-1.pdf
https://climateactiontransparency.org/wp-content/uploads/2024/06/Deliverable-0.4-RN_2404248-ICAT-SA-Inception-Workshop-Report-20240415-Rev-1-1-1.pdf
https://www.zotero.org/google-docs/?Ztb4X1
https://www.zotero.org/google-docs/?4MG2fU
https://cer.org.za/wp-content/uploads/2024/07/Climate-Change-Act-22-of-2024.pdf
https://cer.org.za/wp-content/uploads/2024/07/Climate-Change-Act-22-of-2024.pdf
https://www.zotero.org/google-docs/?tu09FD
https://www.zotero.org/google-docs/?NuiToY
https://www.zotero.org/google-docs/?NuiToY
https://www.zotero.org/google-docs/?NuiToY
https://www.zotero.org/google-docs/?NuiToY
https://doi.org/10.1080/14693062.2024.2401851
https://doi.org/10.1080/14693062.2024.2401851
https://www.zotero.org/google-docs/?tt6EVi
https://cer.org.za/wp-content/uploads/2022/10/First-Draft-Implementation-Plan-WCCCRS.pdf
https://cer.org.za/wp-content/uploads/2022/10/First-Draft-Implementation-Plan-WCCCRS.pdf
https://www.zotero.org/google-docs/?DrRQEi
https://www.zotero.org/google-docs/?7ZRfSg
https://www.zotero.org/google-docs/?0BtFcJ
https://www.zotero.org/google-docs/?0BtFcJ
https://www.zotero.org/google-docs/?0BtFcJ
https://www.zotero.org/google-docs/?0BtFcJ
https://doi.org/10.1080/14693062.2024.2401851
https://doi.org/10.1080/14693062.2024.2401851
https://www.zotero.org/google-docs/?bipKU6

53¢ Jaap de Visser and Anél du Plessis, “Climate Governance and Federalism in South Africa,” in Climate Governance and Federalism: A
Forum of Federations Comparative Policy Analysis, ed. Alan Fenna, Joana Setzer, and Sébastien Jodoin (Cambridge: Cambridge University
Press, 2023), 241-62, https://doi.org/10.1017/9781009249676.013.

53 New Climate Institute, “Assessment of Subnational and Non-State Climate Action South Africa” (New Climate Institute, September
2019), https://newclimate.org/sites/default/files/2019/09/19-9117_ Factsheet SouthAfrica_Country.pdf.

%0 Mpumalanga Province South Africa, “Mpumalanga Climate Change Mitigation Strategy and Implementation Plan,” 2022, https://letsre-
spondtoolkit.org/wp-content/uploads/2023/03/Mpumalanga-Climate-Change-Mitigation-Strategy-And-Implementation-Plan-2022.pdf.

%4 Palesa Mathibeli, “Gauteng Integrated Waste Management Plans 2020 and Beyond” (Gauteng Provincial Government, February 25,
2020), https://cct.mycpd.co.za/IWMSA/Gauteng%20Integrated%20Waste%20Management%20Plans%202020%20and%20Beyond_GDARD
Palesa%20Mathibeli 2.pdf.

%42 \Western Cape Government, “Western Cape Climate Change Response Strategy Implementation Plan,” July 2022, https://cer.org.za/
wp-content/uploads/2022/10/First-Draft-Implementation-Plan-WCCCRS.pdf.

* SCHOOL OF
5&,’1 PUBLIC POLICY Enhancing Global Ambition for 2035: Assessment of High-Ambition Country Pathways 111

CENTER FOR GLOBAL
SUSTAINABILITY


https://www.zotero.org/google-docs/?iQj8JG
https://www.zotero.org/google-docs/?iQj8JG
https://www.zotero.org/google-docs/?iQj8JG
https://www.zotero.org/google-docs/?iQj8JG
https://www.zotero.org/google-docs/?iQj8JG
https://doi.org/10.1017/9781009249676.013
https://www.zotero.org/google-docs/?WVHV6A
https://www.zotero.org/google-docs/?zV4IVN
https://www.zotero.org/google-docs/?zV4IVN
https://newclimate.org/sites/default/files/2019/09/19-9117_Factsheet_SouthAfrica_Country.pdf
https://www.zotero.org/google-docs/?iaPvpq
https://www.zotero.org/google-docs/?Kr7CK6
https://www.zotero.org/google-docs/?Kr7CK6
https://www.zotero.org/google-docs/?Kr7CK6
https://letsrespondtoolkit.org/wp-content/uploads/2023/03/Mpumalanga-Climate-Change-Mitigation-Strategy-And-Implementation-Plan-2022.pdf
https://letsrespondtoolkit.org/wp-content/uploads/2023/03/Mpumalanga-Climate-Change-Mitigation-Strategy-And-Implementation-Plan-2022.pdf
https://www.zotero.org/google-docs/?hM2qiv
https://www.zotero.org/google-docs/?j4Mxdq
https://www.zotero.org/google-docs/?j4Mxdq
https://cct.mycpd.co.za/IWMSA/Gauteng%20Integrated%20Waste%20Management%20Plans%202020%20and%20Beyond_GDARD_Palesa%20Mathibeli_2.pdf
https://cct.mycpd.co.za/IWMSA/Gauteng%20Integrated%20Waste%20Management%20Plans%202020%20and%20Beyond_GDARD_Palesa%20Mathibeli_2.pdf
https://www.zotero.org/google-docs/?GJTluw
https://cer.org.za/wp-content/uploads/2022/10/First-Draft-Implementation-Plan-WCCCRS.pdf
https://cer.org.za/wp-content/uploads/2022/10/First-Draft-Implementation-Plan-WCCCRS.pdf

e\\xikslr}

@& scHooL OF
@;E%c PUBLIC POLICY

CENTER FOR GLOBAL
SUSTAINABILITY

O

Center for Global Sustainability

School of Public Policy, University of Maryland
7805 Regents Drive, Suite 3100
College Park, Maryland 20742



