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S&P Global Energy, in collaboration with the IEEJ, has created and published
three alternative global energy and emissions pathways to 2060

The fast-growing emerging and developing economies formed the starting point
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Design principles: What makes these pathways different?

‘Pathways’ rather than ‘scenarios’

+ Global geopolitical, macroeconomic and technology environment assumed
the same across all pathways.

Demand-led, with particular focus on the EMDEs

* No predetermined emissions or temperature outcome, or projections

based on national policy targets.
« Greater focus on demand growth in emerging and developing economies.

Design
Principles

« Detailed bottom-up energy system modeling of the major EMDEs, which are
often under-represented in global scenario studies.

@ Grounded in EMDE country-level analysis

« Realistic constraints on finance, infrastructure, supply chains, land
availability, institutional capacity and the pace of technology adoption.
» Keeps the analysis grounded in what can plausibly be built, financed and

operated.

Multiple objectives

« Assesses energy policy not only in terms of emissions reduction, but also
in terms of affordability, reliability, energy security and broader energy
prosperity.
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S&P Global

Multidimensional
Global Energy

Synthesis Report
With inputs from: The Institute of Energy

The ‘Multidimensional Global Energy Pathways’ report was .
published in mid September and gained significant media
attention

C 2026 by S&P Global Inc. All rights
reserved.

“A Pragmatic Approach to the Energy Transition “Energy Reality Overtakes The Transition Narrative

_ . In S&P Global Study
A new report from S&P Global says energy and climate discourse .
needs a ‘path back to pragmatism’ that recognises the different The fundamental fact is that the largest source of long-term energy

perspectives between advanced and developing countries.” demand growth will come from emerging markets and developing
economies where energy needs are driven by economic development,

industrialization, urbanization and rising incomes. We hope that this
study will contribute to a deeper dialogue about the realities and
challenges of the energy transition.”

Financial Times, September 17,2026 Forbes, September 23,2026

S&P Global © 2026 by S&P Global Inc.
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The report suggests a return to pragmatism: realistic, nationally differentiated
and multidimensional long-term outlooks for energy and emissions

Key Findings from the Study
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Future growth in energy demand will come from EMDEs
By 2060, energy demand growth in the Emerging Markets and Developing Economies (EMDEs) could add
another China to global demand, despite major energy efficiency gains

Global primary energy demand changes to 2060, Current Realities Pathway (CRP)
EJ

. EMDEs Advanced Economies and China

155 6 816

Note: In the Emissions Reduction
Pathway, higher energy efficiencies
lead to a flatter long term global
demand forecast, with demand
growth in EMDESs balanced by
declines in AEs and China

2025 EMDEs AEs and China 2060

Source: S&P Global Energy
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The future energy system will be defined by coexistence of multiple fuels
The evolution of the global energy system is likely to be additive as much as substitutive, especially in

the EMDEs, requiring all fuel sources to meet growing demand

. Oil . Natural Gas . Coal . Nuclear . Hydro . Solar and wind Otherrenewables

2025 2060

CRP ERP

655 EJ 816 EJ 658 EJ

80% fossil fuels 60% fossil fuels 40% fossil fuels

Notes: “Other renewables” Includes: Biomass, Tidal, Geothermal

Source: S&P Global Energy
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Despite rapid growth in renewables, oil and gas continue to play important

roles in all pathways
Requires upstream investment of $11 trillion - $14 trillion through 2060

— CRP — DPP — ERP
Oil consumption by pathway Gas consumption by pathway Wind and Solar Generation by pathway
Mbbl/d Bef/d TWh
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40 200 25,000
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20 100 10,000
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0 0 0

2020 2030 2040 2050 2060 2020 2030 2040 2050 2060 2020 2030 2040 2050 2060

Source: S&P Global Energy
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Electrification based on renewable energy sources is key to emissions

reduction — but faces limitations
Transportation is the most difficult to electrify, only rising to <30% of total sectoral energy use by 2060

Global electrification rates by sector

Electrification ranges across pathways
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Source: S&P Global Energy
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Renewables will play an increasing role in electricity generation — but will start
to hit technical and cost limitations as market share increases

Power supply grid by source

%
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Current Realities Pathway Emissions Reduction Pathway
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Notes: Renewables include solar, wind, geothermal, tidal and hydro. ‘Others’ comprises oil and biomass. Battery supply typically generated by solar and wind

Source: S&P Global Energy

S&P Global ©2026 by S&P GlobalInc. 10
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Many countries will need both gas and renewables for power generation
Example:in Indonesia, gas generation more than triples by 2060 alongside a surge in wind and solar, as

the two together replace coal in an aggressive decarbonization pathway

Indonesia power generation by source, ERP Share of power generation (gas & renewables)
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- Gas share of generation

I Natural gas I Wind Nuclear I Other'
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— Wind & solar share of generation
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1. Other = oil, biomass and waste, geothermal and hydrogen.
Source: S&P Global Energy
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CCS could be a significant decarbonization technology for electricity
Around 3 Gt of CO, is captured per year by 2060 in the Emissions Reduction Pathway (ERP)

CO2 capture by sector, Emissions Reduction Pathway CO, capture by region, ERP 2060
]
MtCO2 %
—— CCS capture as a % of GHG emissions
Bl Power generation 0 Industry Others' . EMDEs China Advanced economies
B Hydrogen production Refining
3,500 - - 18
3,000 - 2889 0% 16
2,500 -
2,000 -
1,500 -
1,000 -
500 -
0 42
2025 2030 2035 2040 2045 2050 2055 2060 The power sector alone will require ~$1.3 trillion of
Soureer 64 Olobal Enargy T o cokeovens cumulative investment to 2060 in carbon capture (excl.

- transport and storage)
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each country

A forward-looking assessment of trade-offs across 12 major EMDEs through 2060

EPI metrics, 2040 and 2060 (versus 2025 baseline)
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S&P Global

The EPl examines the trade-offs
individual countries will face in
providing reliable and affordable
energy to support socio-
economic development while
seeking to reduce global
greenhouse gas emissions.

Primary EPl components:

National energy security

Power system resiliency

Energy affordability

Energy-related air quality

National benefits from energy
production

© 2026 by S&P Global Inc.
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There is no “one size fits all” transition pathway

Pathways will be determined by individual national circumstances —income levels, natural resource

endowments and legacy energy systems

Total Energy-Related GHG emissions (normalized), Emissions Reduction Pathway
Index (2025 = 100)
Individual Countries = Average (weighted)
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5 Achieving net zero globally this century will be a major challenge

Energy-related emissions by pathway (CO, plus methane)

GtCO,e
45 Historical Current Realities Pathway —— Diverging Priorities Pathway —— Emissions Reduction Pathway 9% decline
32
————— i -22%
30

y

v (-68%

0
2000 2010 2020 2030 2040 2050 2060

Source: S&P Global Energy. Historical data from IEA https://www.iea.org/data-and-statistics, all rights reserved, as modified by S&P Global

S&P Global © 2026 by S&P Global Inc. 15
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Multiple technologies and approaches will be needed to reduce total GHG
emissions, including actions on non-energy emissions

Key drivers of global emissions change, 2025 — 2060 (Emissions Reduction Pathway)
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2°C target is achievable but becoming increasingly difficult
1.5°C is no longer achievable under realistic assumptions, even in an ‘overshoot’ scenario

Energy-related emissions by pathway (CO, plus methane)

GtCO,e
Historical — Current Realities Pathway —— Diverging Priorities Pathway —— Emissions Reduction Pathway
45
Y
30
Y
15 13
*Global temperature outcomes are estimated using the Hector reduced- 7
complexity climate model, calibrated to be consistent with the IPCC Sixth
Assessment Report (AR6), and are reported as the median warming outcome
above pre-industrial levels. Results are subject to the inherent uncertainties of
reduced-complexity climate modeling.
0
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Source: S&P Global Energy. Historical data from IEA https://www.iea.org/data-and-statistics, all rights reserved, as modified by S&P Global
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Getting the world back to 1.5°C ?

» The Emissions Reduction Pathway represents an ambitious roadmap for reducing emissions
through to 2060.

» |n this pathway global warming exceeds 1.8°C by mid century. To reduce warming to 1.5°C by
end of century will require large scale ‘negative emissions’ (CO, removal).

» Thiswould require average annual removal of over 25 GtCO, over the period 2060 to 2100:
approximately 60% of current annual global energy-related emissions.

— Deploying novel technologies such as direct air capture (DAC) and bioenergy with carbon
capture and storage (BECCS) to achieve half of this removal could cost >US$6 trillion per
year, around 5% of current global GDP, and would involve insurmountable supply chain and
CO, storage challenges.

— If the other half was achieved through afforestation / reforestation, a net new forested
area the size of the Amazon rainforest would be required by the end of the century.

While CO, removal offers some potential to limit end-of-century warming to below 2°C, getting
back to 1.5°C by 2100 is not feasible - in the absence of unforeseen technology breakthroughs
or extreme multi-decade global economic recession.

S&P Global
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Disclaimer

S&P Global Energy (“SPGE”) is a business division of S&P Global Inc. The reports, data, and information referenced in this document (“Deliverables") are the
copyrighted property of SPGE and represent data, research, opinions, or viewpoints of SPGE. SPGE prepared the Deliverables using reasonable skill and care in
accordance with normal industry practice. The Deliverables speak to the original publication date of the Deliverables. The information and opinions expressed in
the Deliverables are subject to change without notice and SPGE has no duty or responsibility to update the Deliverables (unless SPGE has expressly agreed to
update the Deliverables). Forecasts are inherently uncertain because of events or combinations of events that cannot reasonably be foreseen including the
actions of government, individuals, third parties and competitors. The Deliverables are from sources considered by SPGE (in its professional opinion) to be
reliable, but SPGEI does not assume responsibility for the accuracy or completeness thereof, nor is their accuracy or completeness or the opinions and analyses
based upon them warranted.

To the extent permitted by law, SPGE shall not be liable for any errors or omissions or any loss, damage, or expense incurred by reliance on the Deliverables or
any statement contained therein, or resulting from any omission. THE DELIVERABLES ARE PROVIDED “AS IS” AND TO THE MAXIMUM EXTENT ALLOWED BY LAW,
NEITHER SPGE, ITS AFFILIATES NOR ANY THIRD-PARTY PROVIDERS MAKES ANY REPRESENTATION, WARRANTY, CONDITION, OR UNDERTAKING, WHETHER
EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, RELATING TO THE DELIVERABLES OR THE RESULTS OBTAINED IN USING THEM; INCLUDING: A) THEIR
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE; OR B) THEIR CONTINUITY, ACCURACY, TIMELINESS OR COMPLETENESS. The Deliverables are
supplied without obligation and on the understanding that any recipient who acts upon the Deliverables or otherwise changes its position in reliance thereon
does so entirely at its own risk.

The Deliverables should not be construed as financial, investment, legal, or tax advice or any advice regarding any recipient’s corporate or legal structure,
assets or, liabilities, financial capital or debt structure, current or potential credit rating or advice directed at improving any recipient’s creditworthiness nor
should they be regarded as an offer, recommendation, or as a solicitation of an offer to buy, sell or otherwise deal in any investment or securities or make any
other investment decisions. The Deliverables should not be relied on by Client in making any investment or other decision and should not in any way serve as a
substitute for other enquiries or procedures which may be appropriate. The Deliverables should not be used as the basis of or input for any ESG rating, score,
opinion, or evaluation. The Deliverables should not be reproduced or made available to any other person without SPGE’s prior written consent. Client may not
use the Deliverables to transmit, undertake or encourage any unauthorised investment advice or financial promotions, or to generate any advice,
recommendations, guidance, publications or alerts made available to its own customers or any other third-parties. Nothing in the Deliverables constitutes a
solicitation by SPGE or its Affiliates of the purchase or sale of any loans, securities or investments. SPGE Personnel are not providing legal advice or acting in
the capacity of lawyers under any jurisdiction in the performance of Services or delivery of Deliverables. SPGE is not a registered lobbyist and cannot advocate
on anyone’s behalf to government officials regarding specific policies. The Deliverables contain the results of SPGE’s independent research and analysis and
are intended for general informational purposes only. The Deliverables are not intended, and may not be used, to promote, directly or indirectly, the supply or
use of any product or business interest, including, but not limited to, the benefits of any product, business, or business activity for protecting or restoring the
environment or mitigating the causes or effects of climate change. No data or opinions contained in the Deliverables constitute a representation to the public
with respect to the benefits of any product, business or business activity, and should not be relied on as a recommendation for any specific action to be taken.

S&P Global Inc. also has the following divisions: S&P Dow Jones Indices, S&P Global Market Intelligence, S&P Global Mobility, and S&P Global Ratings, each of
which provides different products and services. S&P Global keeps the activities of its business divisions separate from each other in order to preserve the
independence and objectivity of their activities. SPGE publishes commodity information, including price assessments and indices and maintains clear structural
and operational separation between SPGE’s price assessment activities and the other activities carried out by SPGE and the other business divisions of S&P
Global Inc. to safeguard the quality, independence and integrity of its price assessments and indices and ensure they are free from any actual or perceived
conflicts of interest. The Deliverables should not be construed or regarded as a recommendation of any specific price assessment or benchmark.

Unless SPGE has expressly agreed otherwise, the Deliverables are not works-made-for-hire and SPGE shall own all right, title, and interest in and to the
Deliverables, including all intellectual property rights which subsist in the Deliverables. Use of the Deliverables is subject to any licence terms and restrictions
agreed between SPGE and the commissioning Client. The SPGE name(s) and logo(s) and their related trademarks appearing in the Deliverables are the property
of S&P Global Inc., or their respective owners.
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